Department of Energy
Albuquerque Operations Office

Los Alamos Area Office
Los Alamos, New Mexico 87544

OCT 0 & 1997

VIA HAND DELIVERY

Robert S. Dinwiddie, Ph.D.

Program Manager/Permitting Program
Hazardous and Radioactive Materials Bureau
New Mexico Environment Department

2044 Galisteo Street, Building A

P. O.Box 26110

Santa Fe, NM 87505

Dear Dr. Dinwiddie:

Subject: Submittal of the Revised Part A and Part B Application for Technical Area (TA) 14
(Includes TA-15, 36, and 39), Reflecting the Notice of Deficiency (NOD) Changes and
Language Revisions, Making Los Alamos National Laboratory (LANL) OB/OD Units
Equivalent to Military OB/OD Units in New Mexico

The purpose of this letter is to submit a revised Part A and Part B application for TA-14.

The revisions in this submittal incorporate the NOD response provided to your staff earlier this
month, as well as changes to the overall language to reflect the decision to treat LANL OB/OD
units the same as the military OB/OD units here in New Mexico.

Regarding the changes precipitated by the NOD response, there is a separate section in Volume 1
to address responses that could not be incorporated into Part A or Part B. For ease of review, we
have shaded the newly added material in both Parts A and B.

These revisions are in response to several meetings held between the New Mexico Environment
Department (NMED) and LANL in which we discussed the similarities between the military
OB/OD operations here in New Mexico and those at LANL. NMED decided that the operations
were equivalent and that they should be addressed the same. Therefore we revised the
application to reflect that situation.

If you should have any questions concerning this letter or its enclosures, please contact me at
(505) 665-5042.

LAAMEP:3JP-065
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Document: LANL OB/OD Part A

Revision No.: 1.0

Date: October 1997

Part A Permit Application
Open Burning/Open Detonation Units at
Technical Areas 14, 15, 36, and 39

Prepared by:
" Los Alamos National Laboratory
Hazardous and Solid Waste Group (ESH-19)
Los Alamos, New Mexico 87545



PiBase &/ s vyus o me & type 112 characters per nch) N the unsnadag areas 3niy T e ieg -

G SEPA

United States Environmental Protection Agency
Washington, 0OC 20460

Hazardous Waste Permit
TR Application
Month Dsy  Yeer | Part A

{Read the [nsrrucrions before starting)

I. Instaliation's EPA ID Number (Mark ‘X" in the appropriate box)

A, First Part A Submission X | B. Part A Amendment #TA-14, -15, =36
and —ﬁg, Rev. 1.0

C. Instaiiation’'s EPA 1D Number D. Secondary ID Number (If appiicable)
N M {0 |8 {9 j0jO)J1]JO|5]1]5

4. Name of Faclilty

L 10 |S AJLJAIM]O}S N (A |T |I JO [N JA]|L LABORATO(R[Y
Hl. Facility Location {(Physical address not P.O. Box or Route Number)

A. Strest

Street (Continued)

City or Town State | Zip Code

L 10 S AJL|A|M]O}S N|{M}8]7)5] 4] 5|—

Code] County Name

0o {2 18'Julo|s A L (A M |o s

8. Land Type | C. Geographic Location : - D. Faciitty Existence Dute
{Enter code) LATITUDE (Degress, Minusss, & Seconds) LONGITUDE (Degress, Mirutee & Seconds} Wonth Day Year
trl J3 [s fla {9 H{ols 1] Jo e {1 |4 {{o]1 |5 o] ifo] it o]s]3
IV. Facility Maling Address
Strest or P.O. Box
P |0 Blo|x 1{6]6]3
City or Town B sute | Zip Code
L o ]s AlrlaluMlols N|m)8f 7| 5| 4| 5|—
V. Fecility Contact (Person 1o be contacted regarding waste activities at faciity)
T [O D |{D G TI{H|O| M] A|] S
alrlelal [u]laln{alc|lelr slols[=k 6 |s [=]s]o2]7]
VL. Facifity Contact Address (See instructions)
A.Contact Addrees | g gyeet or P.0. Box o
X st2)8) 3]s |t |& sit|{r|lE|E|T
Clty or Town Stats | Zip Code
Llols! lalelalufo]ls v uls] 7] s| 4] 4f= |

EPA Form §700-23 (Rev. 11-30-63) Previous edition is obsolete. -10t7 -
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Pleasa pnnt or type with ELITE type (12 characters per inch) in the unsnaded areas only

G5A No 1248 TP4DT

EPA 1.D. Number {Ehbr from page 1} Secondary 1D Number (Enter from page 1)
nlulols]olo] o] 1]ofs[1]5! |
VU. Operator information (See instructions)

Name of Operator
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P|lO B|l|O{X 1663 [
Chty or Town State | ZIP Code
Llfo]s AlL|AlM|O}S M) 8| 7| 5| 4| 5|—

512} 8 3|15]Tj]H SITIRIEJE| T
Chy or Town State P Code

Phone Number (Ares Code and .
slo|ls|—16l6 —7-T—5 o le |1
X SIC Codes (4-digit, in order of significance)

NPDES Storm Water General Permit
NPDES

NPDES (Fenton Hill Geothermal Site)
5 |1 |5 RCRA (Hazardous Waste Permit)

RAD. NESHAPs Preconstr. Approvals:

Low Level Waste/Mixed Waste Incin.

Dual Axis Radiographic Hydrotest Fac
Ground Test Accelerator

oo ol
o jo |Oo|o
wiINnN IO
O oo |oo >
ofwnjwlw
I~ {n]jco
[N [ 0 RU. N B

E | Independent Management Activity

EPA Form 8700-23 (Rev. 11-30-83) Previous edition is obsolets. -20f7-



! EPA 1.D. Number
e NM0890010515

|X. Other Environmental Permits (continued)

A. Permit Type B. Permit Number C. Description
RAD. NESHAPS PRECONSTRUCTION APPROVALS
(Cont'd)
E Facilitywide Application for Existent Emissions
E TA-21, D&D Activity
E TA-50, Bldg. 83 - Mobile Decontamination Trailer
E TA-54, TRU Retrieval Domes
STATE AIR QUALITY PERMITS:
E AQCR 301 Open Burning
E TA-11 Fuel Fire Burn
E TA-36 HE-Contaminated Wood Burning
E TA-14 HE-Contaminated Material Burning
E TA-16 HE-Contaminated Material Burning
E TA-33 & TA-39 LIDAR Test Burning
E AQCR 702 Beryllium Machining
E #632 TA-35, Bldg. 213, Beryllium Machining Emissions
E #634-M-1 TA-3, Blidg. 141, Beryllium Processing Emissions
E #635 TA-3, Bldg. 39, Beryllium Machining Emissions
E #741 TA-3, Bldg. 35, Planned Beryllium Machining Emissions
E #1081-M-1 TA-55, Bldg. 4, Beryllium Machining Emissions
STATE SEPTIC TANK PERMITS:
E LA-01 State Septic Tank Permit
E LA-02 State Septic Tank Permit
E LA-03 State Septic Tank Permit
E LA-04 State Septic Tank Permit
~20f7-
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EPA 1.D. Number
- NM0890010515

X. Other Environmental Permits (continued)
A. Permit Type B. Permit Number C. Description
E LA-05 State Septic Tank Permit
E LA-06 State Septic Tank Permit
E LA-07 State Septic Tank Permit
E .— LA-08 State Septic Tank Permit
E LA-09 State Septic Tank Permit
E LA-11 State Septic Tank Permit
E LA-12 State Septic Tank Permit
E LA-13 State Septic Tank Permit
E LA-14 State Septic Tank Permit
E LA-15 State Septic Tank Permit
E LA-16 State Septic Tank Permit
E LA-17 State Septic Tank Permit
E LA-18 State Septic Tank Permit
E LA-19 State Septic Tank Permit
E LA-21 State Septic Tank Permit
E LA-22 . State Septic Tank Permit
E LA-23 State Septic Tank Permit
E LA-24 State Septic Tank Permit
E LA-25 State Septic Tank Permit
E LA-26 State Septic Tank Permit
E LA-27 State Septic Tank Permit
E LA-28 State Septic Tank Permit
E LA-29 State Septic Tank Permit
E LA-30 State Septic Tank Permit

= -20f7-
(b)



EPA 1.D. Number
.. NMO0890010515

X. Other Environmental Permits (continued)

A. Permit Type B. Permit Number C. Description
E LA-31 State Septic Tank Permit
E LA-32 State Septic Tank Permit
E LA-33 State Septic Tank Permit
E LA-34 State Septic Tank Permit
E LA-35 State Septic Tank Permit
E LA-36 State Septic Tank Permit
E LA-37 State Septic Tank Permit
E LA-38 State Septic Tank Permit
E LA-39 State Septic Tank Permit
E LA-42 State Septic Tank Permit
E LA-43 State Septic Tank Permit
E LA-44 State Septic Tank Permit
E LA-45 State Septic Tank Permit
E LA-46 State Septic Tank Permit
E LA-47 State Septic Tank Permit
E LA-48 State Septic Tank Permit
E LA-49 State Septic Tank Permit
E LA-50 State Septic Tank Permit
E LA-51 State Septic Tank Permit
E LA-52 State Septic Tank Permit
E LA-53 State Septic Tank Permit
E LA-54 State Septic Tank Permit
E LA-55 State Septic Tank Permit
E LA-56 State Septic Tank Permit

-20f7-
()



EPA 1.D. Number

NM0890010515
X. Other Environmental Permits (continued)
A. Permit Type B. Permit Number C. Description
E LA-57 State Septic Tank Permit
E LA-58 State Septic Tank Permit
E “LA-59 State Septic Tank Permit
E LA-60 State Septic Tank Permit
E LA-61 State Septic Tank Permit
E LA-124 State Septic Tank Permit
E SF880257 State Septic Tank Permit
E SF880258 State Septic Tank Permit
E SF880259 State Septic Tank Permit
E SF880260 State Septic Tank Permit
E SF880261 State Septic Tank Permit
E SF890023 State Septic Tank Permit
E SF890024 State Septic Tank Permit
E SF890025 State Septic Tank Permit
E SF89031R State Septic Tank Permit
E SF89032R State Septic Tank Permit
E SF89033R State Septic Tank Permit
E SF89034R State Septic Tank Permit
E SF89035R State Septic Tank Permit
E SF89036R State Septic Tank Permit
E SF890588 State Septic Tank Permit
E SF890589 State Septic Tank Permit
E SF890590 State Septic Tank Permit
E SF900022 State Septic Tank Permit

-20f7-
(d)



~OM AQDOVEed MO N SLX uLid A2 B 1 Ul 10
53A No 24855407

Secondary 1D Number (Enter from page 1)

Please print or typs with ELITE type (12 charactars per inch) in the ungraued 2. xas ity
EPA LD. Number (Enter from pege 1)

NIM|0|[8i{9{0j0|1}0f5] 1} 5
XL Mature of Business (Provide & brief description)

The principal mission of LANL includes the research, design, development, and analysis of weapons components for the nation’s
nuclear arsenal. This effort is supported by research programs such as nuclear physics, hydrodynamics, conventional explosives,
chemistry, metallurgy, radiochemistry, and biology. In addition to its defense program efforts, LANL supports energy research and
environmental missions with programs including medium-energy physics; space nuclear systems; controlled thermonuclear fusion;
laser research; environmental research; geothermal, solar, and fossil energy research; nuclear safeguards; biomedical research; and
space physics. In 1992, LANL expanded its mission in support of environmental management to include development of new
programs in the areas of health and biotechnology, environmental technologies, and industrial partnerships.

L. Process Codes and Design Capacities
A. PROCESS COOQE - Enter the code from mﬂnofmunwmwovummaudmm;mcm to be used at the facility.

- Thirtssn lines are provided for entering codes. i more lines are nesded, sttach a te t of paper with the sdditional
mm':’::;;w'wm(u.,mm,mmxnhmmm incfuding s design capacity) in the space

PROCESS DESIGN CAPACITY - For ssch code entered in column A, enter the
. AMOUNT

of the process.
- Enter the amount. In a case whera design capecity Is not {such as in a closure/post-closure or enforcement
. sction) enter the total amount of waste for that e

R UNIT OF MEASURE - For sach smount entered in colurnn B(1), enter the code from the fist of unit messure codes below that describes
e e unit of meesure used. Only the units of measure that are listed below should be used.

C.' PROCESS TOTAL NUMBER OF UNITS - :nmmmtnumumwmmmdnm”do.

g APPROPHRIATE UNITS OF APPROPRIATE UNITS OF
# 1 PROCESS MEASURE FOR PROCESS PROCESS MEASURE FOR PROCESS
] CODE PROCESS DESIGN CAPACITY coDE PROCESS DESIGN CAPACITY
Um:wnd' jection Galions; Liters; Gallons Per Da TO o Reing Pors
4079 n n lons; 5 s Per Day;
i or Liters Per Day T88 Titanium Dioxide
| D80 Acre-feet or Hectare-meter Chioride Process
| D81 Land Treatment Acres or Heclares Oxidation Reactor
% Oceean Dispossl g:l'zmhrmyrum:hrlhy T80 WW Gallons Per Day; Liters Per
. Surface impoundment ns or Liters urnece .
1 D80  Other Disposal Any Unit of Measure Listed Below | | T90  Puiping Day; Pounds Per Hour; Short
Recovery Tons Per Hour; Kilograms
R Storsge:
1 901 tainer lons or Liters T91 Combustion Device Per Hour; Metric Tons Per
= ?:.”m,' Drum, Etc.) Gallons or L Used in The Recovery Day; Metric Tons Per Hour;
‘1902 Tank Gallons or Liters Of Sulfur Vaiues From Short Tone Per Day; or Btu's
1303  Waste Piie Cubic Yards or Cubic Meters e Wg}g‘“ Per Hour
S04 Surface impoundment Gallons or Liters 793 Other
- 1908 Drip Pad Gallons or Liters Furnaces Usted In
-1 908 Containment Cubic Yards or Cubic Meters 40 CFR §260.10
B Storage v
[ |s00 o':nr% Any Unit of Measure Listed Below nment Cubic Yards or Cubic Meters
1ro1 Tenk Galions Per Day or Liters Per Day Miscellaneous (Suboart Xk -
TO2 Surface Galions Per Day or Liters Per Day || X01 Open Buming/Open Aay Unit of Messure Listed
] 708  Incinerstor Short Tons Per Hour; Metric Tons | Detonation
& Per Hour; Galions Per Hour; Liters | | X02 Mechanical Processing Short Tons Per Hour; Metric
; Per Hour; or Btu's Per Hour Tons Per Hour; Short Tons
| TO4 Other Treatment Momhrnay;umhrbax;“ Per Day; Metric Tons Per Day;
Pounds Per Hour; Short Tons Pounds Per Hour; or
. MHour; laog-m Per Hour; Metric Kilograms Per Hour
g Tons Per Metric Tons Per X03 Thermal Unit Gations Per Day; Liters Per
Hour; Short Tons Per Day; or Day; Pounds Per Hour; Short
: Btu’s Per Howr Tons Per Hour; Kilograms Per
T80 Boller Galions or Liters Hour; Metric Tons Per Day;
T81 Cement Kiin Galions Day; Liters Per Day; Metric Tons Per Mour; Short
|82 Lime Kiin mwmmsmnrm;;r Tons Per Day; or Btu's Per
Fl{783 A Kin Hour; Per Hour; Metric | Hour
1 TO4 Kin Tons Per Day; Metric Tons Per X04 Ooologluc Repository Cubic Yards or Cubic Meters
| T8S Coke Oven Hour; Short Tons Per Day; or X99 Other Subpart X Anz Unit of Measure Listed
| 708  Blast Furnace B8tu's Per Hour w
- |
i UNIT OF
] UNTOF MEASURE
MEASURE CODE MEASURE
Gations (<] Short Tons Per Hour D CUbIC YardS ecvscececseessene .Y
Gallons Per Hour [ 4 Metric Tons Per Hour w Cubic Meters - C
Gallone Per Day u Short Tons Per Day N Acres -]
Liters L Metric Tone Per Day s Acre-fost A
] Liers Per Hour H Pounds Per Hour Jd Hectares Q E
Liters Per Day v Kiograms Per Hour .. R [TVVTRE N T S—— E
BIU'S POC MOUP ceovaerresnceresssssnnsnssares | i

EPA Form $700-23 (Rev. 11-30-83) Previous edition ls obsolete.  -30f7-



Plaase prnt or type with ELITE type (12 characters per :nch) in the unsnaded areas only

EPA 1.D. Number (Enter from page 1)
NI{MIO]|8]9j0(0]1}0|5]1]5
XIl.Process Codes and Design Capabilities (Continued)
mﬂmmmmnmmmmmrmmﬂ facility has a storage tank, which can hoid 533.738
8.
Une | A Process B. PROCESS DESIGN CAPACITY C. Process For Official
Number| Code - 2. Unit Of Totat Use Only
(From ot sbove) - T Amount pesity Measure | Number
wr cods) | Of Units
xlt]s|olaz s s 378 8] o 001 oo
1) . E ! i
2 o
3 . P
4
! |
?
r L 2
. ]
. [ ]
t| @
fi{17
1|2
113 o
NOTE: lm“bhmﬁ”m““mmm*)mmmhmmmu
m;mumwmumnmmnuwu-wmuma To4 end
Une | AProcess | - 7 S PROCESS ORBSIGN CAPACITY . . - C. Process D. Description Of Process
[t} e Sicamry | Momber
sog WX Of Units
Xt t3rT in-aity Vitrificstion
11X 0 Units at TA-14 used for opsn burning/detonation of
explosive hazardous waste. Maximum amount
treated by open burning is 50 pounds (ibs.) per
burn; maximum amount treated by open detonation
is 20 Ibs./detonation (det).
21X1011 500 See D. 1 Unit near TA-15-184 used for open detonation of !
g explosive hazardous waste. Maximum amount 1
treated is 500 ibs./det. ‘
gixloj1 2,000 See D. 1 Unit near TA-36-8 used for open detonation of
: - explosive hazardous waste. Maximum amount
treated is 2,000 [bs./det.
4 Units near TA-39-6 and TA-39-57 used for op;
Xj0 L See D. 2 detonation of explosive hazardous waste.
Maximum amount treated is 1,000 Ibs./det.

EPA Form 8§700-23 (Rev. 11-30-83) Previeus editien is obesiets. - 4ot 7-



Pieasa print or type with ELITE type (12 Characters per inch) in the unshaded areas onty T 354 N0 oegcoaie
1244594

EPA 1.D. Number (Enter from page 1) Secondary ID Number (Enter from page 1)
I

N|M|O|8]9]0ojof1]{0]5 5| ;
XiV. Description of Hazardous Wastes

A. EPAHAZARDOUS WASTE NUMBER - Enter the four-digit number from 40 CFR, Part 281 Subpart D of each listed hazardous waste
you will handle. For hazardous wastes which are not listed in 40 CFR, Part 261 Subpart D, entar the four-digit number(s) from 40
CFR, Part 261 Subpart C that describes the characteristics and/or the toxic contaminants of those hazardous wastes.

B. ESTIMATED ANNUAL QUANTITY - For esch listed waste entered in column A estimate the quantity of that waste that will be
handied on an annuai basis. For aach characteristic or toxic contaminant entersd In column A estimete the total annusl quantity
of all the non-listed waste(s) that will be handled which posssss that characteristic or contaminant.

C UNIT OF MEASURE - For each quantity entered in column B enter the unit of measure code. Units of measure which must be used

and the appropriate codes are:
ENGLISH UNIT OF MEASURE CODE | METRIC UNIT OF MEASURE CODE
POUNDS P i KILOGRAMS K
TONS T METRIC TONS : M

¥ faciiity records use any other unit of messure for quantity, the units of measure must be converied into one of the required units
of measure taking into sccount the appropriate density or specific gravity of the wasle.

'  D. PROCESSES
1. PROCESS CODES:

For Reted harardous weste: For sach Bsted hazardous waste entered in column A select the code(s) from the list of process
codes contained in ltem XN A. on page 3 10 indicsie how the waste will de stored, ireeted, and/or disposed of st the faquy.

MMW“F«&MM«MW«WhMAMNMﬂM
the list of process codes contained In ltem X1 A. on page 3 10 indicats all the processes that wit] be used.to stors, treat, end/
or dispose of all the non-Histed harardous wasive fhat possees that cheracteristic or toxic contaminant,

NOTE: mwmmmmmmxm ¥ MORE ARE NEEDED:

1. Enter the first two as descrided sbove.. . .-
2. Enter "000° in the sxtreme right box of Nem XIV-D(1)
k mmmmmmmzmmg the ne number and the additfonal code(s).

2. PROCESS DESCRIPTION: lauﬂhn«hﬁdhom“ulummwmhmmmm
on the form (D.2)}.

NOTE: mzammsmwwmmaz:mmm WASTE NUMBER - Hazardous
mumnmeMmmmmmwummnmam

1. Wmuuznmﬂmmmmmunma. On he same fine compisie columns

8 c“nnmuwmmdmmmmuumnumeom
mmmum_nu-.'

2 WcolumA dummmnmsnmmmm:mumnmm waste.
heokm”}m mmmmmm-umummmu thet Ane. .

3. Repesteteg fout mwumumnnmumm

EXAUPLEFORMMWMhWMMXJ.X-zX-SmXJW - A faciiity wilt treat and dispose of
an estimated 900 pounds per year of chirome shavings from lesther tanning and finishing operstion. in addition, the faciiity will trest
and dispose of three non-Nidled wastes. Two wasies are corrosive only and there will be an estimated 200 pounds per year of sach waste.
The other waste is corroaive and ignitable and there will De an estimated 100 pounds per year of that waste. Treatment will be in an

‘.gp‘ m i 0. PROCESS
Line w‘mm “ - (ke -a)mmmm 2) PROCESS DESCRIPTION
Number] (Enteccode) | " code) i f i a- code /s not entered in D(1))
X|1[K|o]s|4] 00 | o f[T|e]|3]0]e|e
x|2fo0|o0lo}2 w0 | P Jrie|3}jole cé_.
Xxi3lojojol1 108 = rielslolejo} | |
X |4]Dlojoj2 L v ncluded With Above

EPA Form 8700-23 (Rev. 11-30-83) Previous edition is obsolete. -50f7-
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EPA I.D. Number (enter from Page 1) Secondary D Number (enter from Page 1)

NMO0890010515
., XIV. Description of Hazardous Wastes (Continued)
B Estimated D. Processes
A. EPA Hazardous Annual C. - Unit of {2)-Process Description: (i
Line Waste No. Quantity of Measure (1) Process Codes a code is not entered in
Number “{enter: code) - Waste -1 (enter'code) (enter) D[1D
1 D001 1,000 P X01 Open Burning (OB) at
Technical Area (TA) 14
2 D003
3 D005
4 FO005
5 THIS LINE LEFT INTENTIONALLY BLANK
6 D001 1,000 P X01 Open Detonation (OD) at
TA-14
7 D003
D005
9 FO05
10 THIS LINE LEFT INTENTIONALLY BLANK
11 D001 15,000 P X01 OD at TA-15
12 D003
13 D005
14 FO05
15 THIS LINE LEFT INTENTIONALLY BLANK
16 D001 15,000 P Xo1 OD at TA-36
17 D003
18 D005
19 F0o05
20 THIS LINE LEFT INTENTIONALLY BLANK
21 D001 15,000 P X01 OD at TA-39
22 D003
23 D005
24 FO05
“l

Page 6(a) of 7



B
p

TR ADOTI G MO 90 L od A By s L, e

Plaase print or type with ELITE type (12 charactars per nch)in tn@ unsnaded areas anty 3SA NO 12432537 -

EPA LD. Number (Enter from page 1) Secondary 1D Number (Enter from page 1)

N [M|(0f8}9]|]0f{0|1]0l5]|1]5

Attach t&'this application a topographic map, or other equivaient map, of the areas extending (o at least one mile beyond property
boundaries. The map must show the outline of the facility, the location of each of its existing and proposed intake and discharge
structures, each of its hazardous waste treatment, storage, or disposal facilities, and sach weil where it injects fluids underground.
include ail springs, rivers and other surface water bodles in this Mmap area. See instructions for precise requirements.

XVI. Facility Drawing

All existing facilities must include a scale drawing of the faciiity (see instructions for more detail).

XVIL. Photographs

All existing facilities must include photographs (serial or ground-ievel) that clearly delineate all existing structures; existing storage,
treatment and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail).

XVEL Certification(s)

1 certify under penaity of law that this document and sil sttachments were prepsred under my direction or supervision in
accordance with a system designed 10 assure that qualified personnel properly gather and evaiuate the information submitted,
Based on my inquiry of the person or persons who manage the system, or those persons directly responsibie for gathering
the information, the information submitted Is, to the bestof my knowiledge and bellef, true, accurate, end complete. | am aware

that there are significant penaities for submitting false information, including the possibliity of fine and Imprisonment for
knowing violations. :

s 700 S 27

Name and Official Title or pnnt)
G. Thomas Tocﬂr,’. Area Manager, DOE/LAAQ o
Owner Signature Date Signed
Name and Officiai Title (Type or print) T
S s LA g 497
Name and Official Title
G. Thomas Todﬁ’f'X??é Manager, DOE/LAAO

W e’ S ST Ol e
DL T P TE™ i vision Director, LANL ESSH Division /-
XIX. Commants

| Note: ummnmwvamlwsmm{Rohrbhdm:ﬂonabrmlnfuunﬂm)

!PAM.MZQ(M.“-“) Previous edition is obsolete. -7 0of7-



Document: LANL OB/OD Part A

Revision No.: 1.0

Date: October 1997

ATTACHMENT 1

EXPLANATION OF PROCESS CODE LISTINGS
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS
AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39



Document: LANL OB/OD Part A

Revision No.: 1.0

Date: October 1997

EXPLANATION OF PROCESS CODE LISTINGS
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS
AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39

Line 1 X01 Thermal Treatment - Open Burning/Open Detonation

Capacity
(pounds per Associated
Description treatment) SWMU? No. Structure No./Area
TA-14:
Thermal treatment unit (open burning) 50 14-005 TA-14-23°
Thermal treatment unit (open detonation) 20 14-001(9g) TA-14-23
TOTAL X01 at TA-14 70

See footnotes at end of Attachment 1. 1-1



Document: LANL OB/OD Part A

Revision No.: 1.0

Date: October 1997

EXPLANATION OF PROCESS CODE LISTINGS
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS
AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39

Line 2 X01 Thermal Treatment - Open Detonation

Capacity
{pounds per Associated
Description treatment) SWMU? No. Structure No./Area
TA-15:
Thermal treatment unit (open detonation) 500 15-003 TA-15-184
TOTAL X01 at TA-15 500

See footnotes at end of Attachment 1. 1-2



Document: LANL OB/OD Part A

Revision No.: 1.0

Date: October 1997

EXPLANATION OF PROCESS CODE LISTINGS
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS
AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39

Line 3 X01 Thermal Treatment - Open Detonation

Capacity
(pounds per Associated
Description treatment) SWMU? No. Structure No./Area
TA-36:
Thermal treatment unit (open detonation) 2,000 36-004(c) TA-36-8
TOTAL X01 at TA-36 2,000

See footnotes at end of Attachment 1. 1-3
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Document: LANL OB/OD Part A
Revision No.: 1.0
Date: October 1997

EXPLANATION OF PROCESS CODE LISTINGS
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS
AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39

Line 4 X01 Thermal Treatment - Open Detonation

Capacity
(pounds per Associated

Description treatment) SWMU? No. Structure No./Area
TA-39:

Thermal treatment unit (open detonation) 1,000 39-004(c) TA-39-6

Thermal treatment unit (open detonation) 1,000 39-004(d) TA-39-57
TOTAL X01 at TA-39 2,000
TOTAL X01 4,570

” Explanation_of Symbols/Abbreviations

a8 SWMU = solid waste management unit.
b In Los Alamos National Laboratory’s Resource Conservation and Recovery Act Part A permit application (LANL, 1988),

this unit is described as being associated with Structure No. TA-14-35.

14
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LIST OF TOPOGRAPHIC MAPS
MAP NO. MAP TITLE

1 Contour Map Show.ng All Technical Areas (TA) at Los Alamos National Laboratory
(LANL)

2 Contour Map Showing Hazardous Waste Units at Technical Area (TA) 14

3 Contour Map Showing Hazardous Waste Unit at Technical Area (TA) 15

428 Contour Map Showing Hazardous Waste Unit at Technical Area (TA) 36

5 Contour Map Showing Hazardous Waste Units at Technical Area (TA) 39

6 Location Map of Water Supply Wells, Monitoring Wells, Test Wells, Springs, and
Surface Water Sampling Stations

7 Los Alamos National Laboratory (LANL) National Pollutant Discharge Elimination
System (NPDES) Qutfall Locations

8 Location Map of Technical Area (TA) 57, Fenton Hill Geothermal Site

@ Map 4 has been modified to more clearly delineate the extent of operations at the TA-36 open detonation
area.
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Location Map of Los Alamos National Laboratory Technical Areas
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Location Map Showing the Thermal Treatment Unit near Technical Area 39, Building 6
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ATTACHMENT A

NOTICE OF DEFICIENCY:

TECHNICAL ADEQUACY REVIEW OF PART B PERMIT APPLICATION

SUBMITTED TO HRMB BY LOS ALAMOS NATIONAL LABORATORY (LANL),

NEW MEXICO.

JUNE 10, 1997

A. General Description of the Facility as required by 20 NMAC 4.1.900 incorporating 40 CFR
$270.14(b)(1). LANL (The Permit Applicant) must:

1

Provide general dimensions and a structural description of the Open Burning/Open
Detonation (OB/OD) treatment units located at Technical Area 14 (TA-14). (This may
include an active trench with adjacent buried trenches, a single active trench that is
groomed and reused, an open burn containment device, and secondary containment or
other design configurations.),;

Response: See Section 4.1 of the "Part B Permit Application, Open Burning/Open
Detonation Units at Technical Areas 14, 15, 36, and 39," Revision 1.0 (hereinafter
referred to as the revised OB/OD Part B).

Submit to the New Mexico Environment Department (NMED) Hazardous and
Radioactive Materials Bureau (HRMB), engineering drawings that approximate the
units’ dimensions horizontally and vertically, shows ramps, berms, fencing and any other
man-made features used in association with the OB/OD units;

Response: See Section 4.1 of the revised OB/OD Part B.

Provide the best available description of all wastes that have ever been managed or
treated at the OB and OD units. Include a summary of historical information on the
volume and composition of these wastes;

Response: See Section 4.1 of the revised OB/OD Part B.

B.  Topographic Map as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(19).
Since the map of TA-14 that HRMB received from LANL was compiled on a scale other than
1 inch to 200, LANL must submit to HRMB, a topographic which:

1.

Shows the terrain for a distance of 1,000 feet (radius) outside the Open Burning/Open
Detonation units, at a map scale of 1 inch equal to not more than 200 feet, with
appropriate contour lines shown on the map;

Response: The note at the end of the requirements of 20 NMAC 4.1.900 incorporating
40 CFR §270.14(b)(19) states that "For large HWM facilities the Agency will allow the
use of other scales on a case-by-case basis." LANL has routinely provided topographic

H:\766969\OBODSPEC\INOD\NODRESPO.NSE 766969.10.00.00.00



maps at various scales due to the areal extent of the facility. As was stated in
Sections 2.1 and 2.1.1 of the OB/OD Part B (Revision 0.0), the OB/OD units at TA-14
are shown on Map 2 of the OB/OD Part A permit application (Revision 0.0). This
topographic map shows the terrain for a distance exceeding 1,000 feet beyond the units,
is at a scale of 1 inch equals 250 feet, and has contour lines to clearly show the pattern
of surface water flow in the vicinity of and from each unit.

2. Contains a wind rose diagram showing prevailing wind directions and velocities;

Response: As stated in the introduction to Section 2.0 of the OB/OD Part B
(Revision 0.0), a LANL-wide facility description addressing additional regulatory
requirements is provided in Section 2.0 of the "General Part B Permit Application
Information for Los Alamos National Laboratory" (the General Part B), submitted to
NMED in August 1996. The General Part B was developed to consolidate general,
LANL-wide facility information, applicable to all of LANL’s current and future
hazardous waste management units, into a single document for submittal to NMED to
eliminate repetitive information. NMED verbally approved the General Part B strategy
in December 1996. LANL provided a copy of the General Part B with the response
package for the NOD.

Wind roses were discussed in Section 2.1.4 and were shown on Figures 2-3 and 2-4 of
the General Part B. As presented therein, average wind directions at LANL are
measured at four sites. TA-6, located approximately 1 mile north of TA-14, is the site
closest to TA-14; therefore, its wind rose data are most applicable.

3. Shows the legal boundaries of the OB/OD units. (The map should also have a title);

Response: The boundaries of the OB/OD units were shown on Map 2 [titled "Contour
Map Showing Hazardous Waste Units at Technical Area (TA) 14"] of the OB/OD
Part A, Revision 0.0. The legal boundary of LANL, the HWM facility, was shown on
Map 1 [titled "Contour Map Showing All Technical Areas (TA) at Los Alamos National
Laboratory (LANL)"] of the OB/OD Part A, Revision 0.0.

4. Contains access control to the OB/OD treatment units; and

Response: Access control to the OB/OD treatment units was shown on Map 2 of the
OB/OD Part A, Revision 0.0. An industrial fence surrounds the entire area (see map
legend), a gate is located at the roadway entrance to the area (see map), and a second
gate is located adjacent to TA-14-23 (see map). The gates are locked when operations
are not being conducted at TA-14. The fence and site entry gate were also shown on
Figure 5-1 of the OB/OD Part B. A revised Map 2 is provided in the revised OB/OD
Part A to clarify the map symbols used.

Access is controlled administratively through implementation of SOPs (e.g.,

DX-4:SOP 1.0, DX-4:SOP 3, DX-4:SOP 4, and DX-4:SOP 27). Copies of these SOPs
are included in Appendix B of the revised OB/OD Part B.

H:\766969\OBODSPEC\NOD\NODRESPO.NSE 766969.10.00.00.00



Shows the SWMUs, on-site or off-site wells, buildings, and drainage and flood control
barriers at, and in the vicinity of TA-14.

Response: The locations of SWMUs in the vicinity of the OB/OD units at TA-14 were
shown on Figure 10-1 of the OB/OD Part B, Revision 0.0. All existing water supply
wells, monitoring wells, test wells, springs, and surface water sampling stations within
the LANL boundary (i.e., on-site) and surrounding LANL (i.e., off-site) were shown on
Map 6 of the OB/OD Part A, Revision 0.0. Buildings in the vicinity of the OB/OD
units were shown on Map 2 of the OB/OD Part A, Revision 0.0, and buildings at the
LANL facility were shown on Map 1 of the OB/OD Part A, Revision 0.0. The locations
of a proposed berm downslope of the OB/OD units and of the existing natural drainage

upslope of and the road adjacent to the units to provide drainage control are shown on
Map 2 of the revised OB/OD Part A.

C. Description of the OB/OD Treatment Units as required by 20 NMAC 4.1.900 incorporating
40 CFR §270.23. The Permit Applicant must:

1.

Provide detailed plans and engineering drawings of the OB container device in addition
to the description that was provided in the Permit Application of September 1996.
Include a description of the lining material within and below the OB container device,
and the secondary containment that will be located around it.

Response: See Section 4.1 and Appendix A of the revised OB/OD Part B.

Describe how the OB/OD treatment units will be designed, constructed, operated and
maintained to minimize run-off of hazardous constituents during the active life of the
units, in compliance with 20 NMAC 4.1.500 incorporating 40 CFR §264.273(b).

Response: See Section 4.1 of the revised OB/OD Part B.

Explain how a run-on control system will be designed, constructed, operated, and
maintained to prevent flow onto the OB/OD units during peak discharge from at least
a 24-hour, 25-year storm, as required by 20 NMAC 4.1.500 incorporating 40 CFR
§264.273(c). Include a description of how ditches, berms or other diversion structures
may need to be designed and constructed to prevent vertical and horizontal migration
of waste constituents into the environmental media at and around TA-14.

Response: See Section 4.1 of the revised OB/OD Part B.

Explain how the OB/OD units will be managed to control the releases of propellants,
explosives, pyrotechnics as well as wind dispersal of ash and particulate matter to the
environment, in order to meet standards required by 20 NMAC 4.1.500 incorporating
40 CFR §264.601(a) and 20 NMAC 4.1.900 incorporating $§270.23(c).

Response: See Section 4.5 of the revised OB/OD Part B.

Provide a description of methods to control the deterioration of the open burning
devices, and the installation of a cover to prevent the accumulation of precipitation in
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the OB device during periods of inactivity. Explain how accumulation of precipitation
in the OB container device will be handled.

Response: See Section 4.5 of the revised OB/OD Part B.

D. Contingency Plan as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(7)

and 20 NMAC 4.1.500 incorporating 40 CFR §264.53. The Permit Applicant must submit
information that:

1. Identifies where copies of the Contingency Plan will be located, and
Response: As stated in Section 7.1 of the General Part B, a current copy of the
contingency plan will be retained by the appropriate facility operators. A copy of the
General Part B contingency plan and the OB/OD Part B contingency plan will be located
at TA-14-23, Room 101. In addition, copies will be maintained at DOE/L AAOQ,
ESH-19, and the DX Facility Management Office. :

2. Describes a schedule of remedial action.

Response: See Section 7.3 of the revised OB/OD Part B.

Traffic Patterns in accordance with 20 NMAC 4.1.900 incorporating 40 CFR
$270.14(b)(10). Submit to HRMB additional information as follows:

1. Provide an estimate of the number and types of vehicles at and around the TA-14
OB/OD units;

Response: See Section 2.4.3 of the revised OB/OD Part B.

2. Provide information about hazardous waste transfer or pick-up stations and the
loading/unloading procedures;

Response: See Section 4.5 of the revised OB/OD Part B.

3. Include a description of the quantity of waste moved per movement per vehicle; and
Response: See Section 4.5 of the revised OB/OD Part B.

4. Present a description of the route surface composition and load bearing capacity.
Response: See Section 2.4.3 of the revised OB/OD Part B.

Soil and Vadose Zone Monitoring in accordance with 20 NMAC 4.1.500 incorporating
40 CFR $264.278; §264.601(b) and §264.13(b).

Provide the following additional information on soil and vadose zone monitoring program:
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1. Describe sample collection, sample preservation, shipment, sampling and analysis
procedures, and chain of custody control;

Response: See the revised OB/OD Part B Sections 4.6.3.2 (for soil monitoring) and
4.6.1 (for vadose zone monitoring).

2. Indicate the parameters selected and the EPA approved or equivalent acceptable
analytical method for each parameter;

Response: See Section 4.6.3.2 and Table 4-1 of the revised OB/OD Part B.

3. List background values for each proposed monitoring parameter or hazardous
constituent;

Response: See Section 4.6.3.2 and Table 4-2 of the revised OB/OD Part B.

4. Give details of the proposed sampling, analysis and statistical comparisbn procedures
for the soil sample analytical results; '

Response: See Section 4.6.3.2 of the revised OB/OD Part B.

5. Specify the sampling method which will be used to obtain a representative sample of the
contaminated soil to be analyzed. [A representative soil sample may be obtained using
either one of the sampling methods found in Appendix I of 20 NMAC 4.1.200
incorporating 40 CFR §261 or an equivalent acceptable method];

Response: See Section 4.6.3.2 of the revised OB/OD Part B.
6. Provide details of the sampling and analysis plan for monitoring the vadose zone during

treatment operations and for the potential of waste constituents to migrate into the
ground water as required by 20 NMAC 4.1.500 incorporating 40 CFR §264.273;

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

7. Describe how "kick-out” residues and unexploded ordnance will be managed. Some
types of reactive waste will not detonate but rather deflagrate. Results of detonation of
these types of wastes can cause dispersions of untreated explosives into the environment.
Explain how this has been considered in the management of the reactive wastes at TA-14
OB/OD sites;

Response: See Section 4.5 of the revised OB/OD Part B.

8. Describe how background soil samples will be taken, the appropriate locations of the
background samples, and depths from which the samples will be obtained; and

Response: See Section 4.6.3.2 of the revised OB/OD Part B.
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9. Explain how the results of soil and soil pore liquid monitoring will be expressed for the
determination of statistically significant changes over background values for Arsenic,
Barium, Cadmium, Chromium, Lead, Mercury, Selenium, Beryllium, Silver and
Antimony. [20 NMAC 4.1.500 incorporating 40 CFR §264.278(f)].

Response: LANL proposes to analyze only for the metals that may be in the waste
stream (barium) and in the detonator caps (chromium). Arsenic, cadmium, lead,
mercury, selenium, beryllium, silver, and antimony are not constituents in the waste
stream; therefore, samples will not be analyzed for these metals. The method to be used
for determination of statistically significant changes over background values is described
in Section 4.6.3.2 of the revised OB/OD Part B.

G. Waste Analysis Plan as required by 20 NMAC 4.1.500 incorporating 40 CFR §264.13(b)
and 20 NMAC 4.1.900 incorporating 40 CFR §$270.14(b)(3).

1. Land Disposal Restrictions as required by 20 NMAC 4.1.800 incorporating 40 CFR
$268.30 and §268.35.

a. Explain the chemical composition, and the nature of F005 wastes listed in the
Part A Permit Application on Page 6 of 7. Are these spent solvent wastes, solvent
wastes contaminated with soil and debris, 2-ethoxy ethanol, 2-nitropropane, or
benzene?

Response: See Section 3.1 of the revised OB/OD Part B.

b. What is the characteristic toxicity of the Barium-bearing D005 waste based upon?
Also, explain why LANL plans to detonate these D005, and F005 wastes contrary
to the Land Disposal Restrictions that apply to them.

Response: See Sections 3.1 and 3.5.1 of the revised OB/OD Part B.

2. Submit separate lists of all the waste propellants, explosives, and pyrotechnics that will
be treated at the OB and the OD units by re-categorizing the list of waste munitions that
were provided in Attachment 3 of the September 1996 Part B Permit Application.

Response: See Section 3.3 of the revised OB/OD Part B.

3. Present a detailed Quality Assurance/Quality Control Program (QA/QC), or QA/QC
Management Plan that will be applied during soil sampling and analysis to ensure that
representative discrete soil samples are taken.

Response: See Sections 3.3.2 and 4.6.3.2 of the revised OB/OD Part B.

4. Describe how LANL plans to monitor non-reactive hazardous waste treated
simultaneously with reactive waste at the OB and OD units. Such non-reactive wastes
include lead projectiles of small arms munitions and hazardous constituents of
containers, housings, and casings.
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Response: See Section 3.1 of the revised OB/OD Part B.
Specify where copies of the Waste Analysis Plan (WAP) will be located at TA-14.

Response: Copies of the WAP from the OB/OD Part B and the General Part B will be
located at TA-14-23, Room 101.

Identify the designated personnel position(s) and organization responsible for updating
the WAP.

Response: Personnel from LANL’s Hazardous and Solid Waste Group (ESH-19) will
be responsible for updating the WAP, when required.

If post-detonation soil monitoring or ground water monitoring is chosen as the method
of compliance with the Waste Analysis Plan, describe sampling methods that will be
used to obtain discrete representative samples of the soil or water to be analyzed. List
the parameters that will be analyzed for in each reactive and non-reactive hazardous
waste, the rationale for the selection of these parameters, and the test methods which
will be used for these parameters.

Response: Soil and groundwater monitoring are discussed in Sections 4.6.3 and 4.6.1,
respectively. LANL proposes to conduct soil monitoring as a distinct activity separate
from waste analysis.

Submit to HRMB, the analytical results of soil samples taken from Building 35 located
in TA-14. The "Results Summary of the Soil Sampling Survey" presented in
Attachment 4-3 of the unit-specific Part B Permit Application is insufficient for NMED
to interpret.

Response: See Section 4.6.3.1 and Appendix C of the revised OB/OD Part B.

H. Closure and Post-Closure Plans in accordance with the requirements contained in 20 NMAC
4.1.500 incorporating 40 CFR $264.112 through §264.115, §264.117-118, and 20 NMAC
4.1.900 incorporating 40 CFR §270.14(b).

L

Explain why closure activities are described for container storage areas, tanks, and
surface impoundments on page 9-3, Section 9.1.3 of LANL’s General Part B Permit
Application. Since these units are not part of the OB/OD units LANL must:

a. Provide specific information on the container storage areas and tanks, their
locations, and the purpose for which they are used at TA-14.

Response: As explained in the response to Comment B.2, the General Part B was
developed to consolidate general, LANL-wide information, applicable to all of
LANL’s current and future hazardous waste management units, into a single
document to eliminate repetitive information. NMED verbally approved this
strategy in December 1996. Certain sections of the General Part B (e.g,
Section 9.1.3) include language that is broad or generalized in nature. It is
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indicated throughout the General Part B that units for which a permit is sought will
be addressed in TA- or unit-specific Part B permit applications (e.g., the OB/OD
Part B) to be submitted separately. LANL is not seeking permitted status for
container storage areas, tanks, or surface impoundments at TA-14 because there are
none of these unit types subject to RCRA regulation at TA-14. Permitted status is
being sought for the OB/OD units located at TA-14 and described in the OB/OD
Part B.

Submit a separate Part B permit application for the surface impoundments,
container storage units, and tanks mentioned on page 9-3 of the LANL General

Part B Permit Application of August 1996.

Response: See previous response.

2. Provide information on the TA-14 OB/OD units which must include the following
information:

a.

Provide a description of the maximum extent of the unclosed portion of the OB/OD
units during their permitted life;

Response: See Section 9.2.1 of the revised OB/OD Part B.

Submit an outline of the procedures for removal of hazardous waste, residues or
post investigation derived waste, and contaminated soils as well as the location of
disturbed soils when removed;

Response: See Sections 9.1 and 9.3 of the revised OB/OD Part B.
Provide the estimated year of closure of the OB/OD units;
Response: See Section 9.1 of the revised OB/OD Part B.

Submit a description of the location and number of copies of the Closure and Post-
Closure Plans for OB/OD;

Response: At a minimum, copies of the closure plan for the OB/OD units at
TA-14 will be located at TA-14-23, Room 101. In addition, copies will be
maintained at DOE/LAAO, ESH-19, and the DX Facility Management Office.

Name the personnel responsible for storage, updating of facility copies of the
Closure and Post-Closure Plans, and the procedure for updating all other copies
of the subject plans.

Response: As stated above, personnel at DOE/LAAO, ESH-19, the DX Facility
Management Office, and TA-14 will be responsible for storing their respective
copies of the closure plan. Personnel from ESH-19 at LANL will be primarily
responsible for updating the plan. The names of these personnel are not provided
here because they are subject to frequent change. Updated plans will be identified
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with the latest revision number throughout the document. See response to
Comment H.2.g.

f Explain the potential request for extension of closure time.

Response: LANL does not anticipate the need to request an extension of the time
allowed for closure of these units. However, as was stated in Section 9.1.3 of the
General Part B and as allowed by the regulations cited therein, LANL may request
an extension if unforeseen events occur prior to or during closure activities and
these events necessitate such a request.

g Submit a detailed contingency Post-Closure Plan and Post-Closure Care
mechanisms as per 20 NMAC 4.1.500 incorporating 40 CFR $264.603 in order to
Sulfill the requirements of 40 CFR §264.601. This required information was not
included in the Subject Application.

Response: See Section 9.1 of the revised OB/OD Part B.

1 Protection of Ground Water

1.

Hydrology as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.23(b). The
Permit Applicant must provide a detailed description of the hydrology below the OB/OD
units at TA-14. (This may be available through published or private reports. Include
a copy or copies of the references used.)

Response: See Sections 4.6.1.1 and 4.6.1.2 of the revised OB/OD Part B.

Provide site-specific data for initially characterizing the OB/OD units and the
surrounding area. Hydrology and geology supportive of published reports must be
confirmed through direct methods of data collection. Any saturated zones must be
identified. Discuss appropriate spacial and temporal intervals for data collection prior
to initiating any data collection program.

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

Prevention of Releases - Explain what measures will be incorporated into the OB/OD
treatment unit design to exclude water from entering the units. [Direct rainfall entering
the open burn device and the open detonation pit (created by the blast) could cause a
hydraulic head that would drive waste constituents into the vadose zone. Some facilities
have used weather covers over their OD pits and burn container devices during periods

of inactivity].
Response: See Section 4.1 of the revised OB/OD Part B.

The location map of water supply wells (Map Number 6 in Part A Permit Application)
that LANL submitted to HRMB does not show any ground water monitoring or test wells
in the vicinity of TA-14. NMED acknowledges receipt of the December 6, 1996
Hydrogeologic Work Plan from LANL. HRMB will evaluate this section within the
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context of that Plan. However, LANL is required to present the following information
to HRMB:

a. Submit a Ground Water Detection Monitoring Program in accordance with all the
requirements contained in 20 NMAC 4.1.500 incorporating 40 CFR §264.98. The
ground water monitoring wells must include one upgradient and at least two
downgradient monitoring wells. Attach a topographic map that shows the location
of background water quality monitoring wells at the site of the OB/OD treatment
units.

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

b. Provide a description of well design, sample collection, preservation, shipment,
QA/QC procedures, sampling and analysis procedures, data evaluation and
reporting that satisfy the requirements of 20 NMAC 4.1.500 incorporating 40 CFR
$264.97. List the indicator parameters and hazardous waste constituents that will
be analyzed for, and how monitoring well evacuation will be conducted at TA-14.

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

5. Provide a description of any plume of contamination that has entered the ground water
due to previous OB/OD activities. Indicate on the topographic map the vertical and
horizontal extent of the plume.

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

6. Present a description of the proposed sampling and analysis and the statistical
comparison procedures and data evaluation that will be applied to ground water
samples in accordance with 20 NMAC 4.1.900 incorporating 40 CFR §270.14(c)(6)(iv).

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

7. Provide an account of how background values for each proposed monitoring parameter
or constituent will be determined to meet the requirements contained in 20 NMAC
4.1.900 incorporating 40 CFR §270.14(c)(6)(iii).

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

8. Describe how LANL would determine the direction, ground water flow rate, and the rate
of plume migration in case of ground water contamination. [20 NMAC 4.1.500
incorporating 40 CFR §264.601(a)(5)].

Response: See Section 4.6.1.2 of the revised OB/OD Part B.

9. Provide an account of the precipitation patterns at TA-14, proximity to and withdrawal
rates of current and potential ground water users in accordance with the standards
required by 20 NMAC 4.1.500 incorporating 40 CFR §264.601(b)(3) and 40 CFR

$264.601(b)(3).
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Response: See Section 4.6.1.1 of the revised OB/OD Part B.

10. Provide an account of water quality standards, water quality data and uses. These data

will allow NMED to evaluate the impact of the activities at the OB/OD units on surface
aquatic environment in compliance with the requirements of 20 NMAC 4.1.500
incorporating 40 CFR §264.601(b)(7), and 40 CFR §264.601(b)(8).

Response: See Section 4.6.2.2 of the revised OB/OD Part B.

J.  Air Quality Assessments as required in 20 NMAC 4.1.500 incorporating 40 CFR

§264.601(c)(1) and 20 NMAC 4.1.900 incorporating 40 CFR §270.23(b).

LANL must submit the following information to NMED:

1. Provide a description of the operating conditions of the OB and OD units on a case-by-
case basis. [Examples are: not to expose ash residues from the OB unit to the open air
when wind speed is greater than 15 miles per hour (24 km/hr), allowable quantities of
waste per unit, operating time frames, acceptable meteorological conditions, ambient air
monitoring requirements, meteorological, monitoring etc.].

Response: See Section 4.6.4.3 of the revised OB/OD Part B.

2. Submit a description of the effectiveness and reliability of any systems and structures
used to reduce or prevent emissions of hazardous constituents to the air. This may be
demonstrated by semi-annual sampling and analysis programs following the last semi-
annual waste treatment event;, [20 NMAC 4.1.500 incorporating 40 CFR
$264.601(c)(2)].

Response: See Section 4.6.4.3 of the revised OB/OD Part B.
K. Risk Analysis

Provide a Risk Analysis that includes the following issues:

1. A description of the existing air quality, other sources of contamination and the potential
cumulative impact on human health and the environment. Present an estimate of the
individual excess lifetime cancer risk.

Response: At a meeting on August 12, 1997, NMED requested that the language in
Comments K.1 and K.2 be modified and treated as one comment. See Section 4.12.1
and Appendix D in the revised OB/OD Part B.

2. An outline of the potential for health risks caused by human exposure (including the

explosive ordnance disposal personnel) to hazardous waste constituents;
Response: See response to Comment K.1.
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3. A discussion of potential damage to domestic animals, wildlife, crops, vegetation, and
Dhysical structures caused by exposure to hazardous waste constituents from the OB/OD
units. Discuss other exposure pathways such as: plant ingestion by herbivores, prey
consumption by carnivores, and water ingestion pathways;

Response: At a meeting on August 12, 1997, NMED requested that the language in
Comment K.3 be modified to read only "Evaluate the food web." See Section 4.12.1
and Appendix D of the revised OB/OD Part B.

4. An account about the presence of the following endangered or threatened species at or
around the TA-14 OB/OD treatment units:

Bald Eagle (Haliaeetus leucocephalus alascanus);

Jemez Mountains Salamander (Plethodon neomexicanus);
American Peregrine Falcon (Falco peregrinus anatum),;

Whooping Crane (Grus americana);

Broad-billed Hummingbird (Cynanthus latirostris magicus),
Southwestern Willow Flycatcher [Empidonax ludovicianus (3ssp.)];
Gray Vireo (Vireo vicinior), and

Meadow Jumping Mouse (Zapus hudsonius luteus)

S0 TN AS o8

Response: At a meeting on August 12, 1997, NMED requested that the language in
Comment K.4 be modified by deleting "An account about the presence of" and replacing
this language with "In the evaluation, consider the potential exposure of". In addition,
NMED requested that LANL add the Mexican Spotted Owl (Strix occidentalis lucida)
as [tem K.4.i. See Section 4.12.1 and Appendix D of the revised OB/OD Part B.

5. A description of any sensitive receptors within a 2 kilometer radius, and an estimate of
exposed individuals living and/or working on the OB/OD premises;

Response: At a meeting on August 12, 1997, NMED requested that the language in
Comments K.5, K.6, and K.9 be modified to read only "Evaluate the potential residential
and workers exposure scenarios. Consider all potentially affected media and relevant
exposure pathways." See Section 4.12.1 and Appendix D of the revised OB/OD Part B.

6. Calculations of the lifetime cancer risk as a function of downward concentrations, unit
risk value, and exposure duration;

Response: See Section 4.12.1 and Appendix D of the revised OB/OD Part B.

7. An explanation of how atmospheric air quality will be monitored to detect air borne
hazardous waste contaminants and constituents during the active life of the OB/OD
units. Section 4.6.4.2 of LANL's Part B Permit Application mentioned that efforts to
detect "air borne contaminants at TA-14 have not yet been established", explain why.

Response: See Section 4.6.4.2 of the revised OB/OD Part B.
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8. Provide a detailed network of receptor points to permit the estimation and identification
of receptor points that are exposed to maximum contaminant concentrations.

Response: See Section 4.12.1 and Appendix D of the revised OB/OD Part B.

9. Provide a detailed estimation of the exposed population. The noninhalation pathways
(ingestion and dermal) must be addressed using appropriate pathway exposure models.
(The U.S. Army Environmental Hygiene Agency Guide may be used for reference].

Response: See Section 4.12.1 and Appendix D of the revised OB/OD Part B.

10. If operating procedures will require wetting of the open burn area before and after each
operation, describe how this will be accomplished and what measures will be taken to
minimize release of hazardous waste to the environmental media.

Response: See Section 4.5 of the revised OB/OD Part B.

11. Provide a brief historical description of TA-14 and the OB/OD areas, and the presence
of any archeological sites.

Response: See Section 4.13.1 of the revised OB/OD Part B.

L. Potential Pathways of Exposure and Potential Exposure Magnitude as required in
20 NMAC 4.1.900 incorporating 40 CFR 270.23(c). The Permit Applicant must describe the
potential for the public to be exposed to hazardous wastes. Include

1. Information on how long waste will remain in the unit before it is detonated, the length
of time after operation of the unit before re-entry of personnel to the detonation site is
allowed, and

Response: See Section 4.5 of the revised OB/OD Part B.

2. Procedures for management of ash residues, unexploded ordnance, and post-detonation
soils.

Response: See Sections 4.5 and 4.6.3.2 of the revised OB/OD Part B.
M. Health and Safety Plan

Provide health and safety procedures during waste management operations in the form of
a stand-alone health and safety plan for routine operations at the OB/OD units.

Response: The health and safety procedures followed by site personnel during routine
operations are discussed in the SOPs included in Appendix B of the revised OB/OD Part B.

N. Noise Considerations and the distance of OB/OD units from off-plant inhabited buildings,
and minimum safety distances to the property of others in compliance with 20 NMAC 4.1.600
incorporating 40 CFR §265.382.
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1. Describe how noise from open detonation activities will be controlled, since noise will
be carried in the direction of the wind towards the city of Los Alamos.

Response: See Section 4.14.1 of the revised OB/OD Part B.

2. Describe a method for determination of ground vibration at the OD unit, and specify the
maximum ground vibration resulting from OD blasts.

Response: See Section 4.14.1 of the revised OB/OD Part B.
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1.0 INTRODUCTION

This unit-specific Part B permit application has been prepared for submittal to the New Mexico
Environment Department (NMED) to meet certain requirements of the New Mexico Hazardous
Waste Act and implementing regulations, specifically, the New Mexico Administrative Code,
Title 20, Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995. The U.S. Environmental
Protection Agency (EPA), Region §, is also being provided with a copy of this unit-specific Part B
permit application. General information applicable to all waste management units at Los Alamos
National Laboratory (LANL) is provided in the "General Part B Permit Application Information for
Los Alamos National Laboratory" (LANL, 1996a), hereinafter referred to as the LANL General
Part B. This unit-specific Part B permit application contains only the information specific to the
waste management units addressed herein; the LANL General Part B addresses other permit
application requirements and is referenced in this document, as appropriate.

This unit-specific Part B permit application addresses the open burning/open detonation (OB/OD)
thermal treatment units at Technical Area (TA) 14, TA-15, TA-36, and TA-39 that have been
previously included in a LANL Part A permit application submittal. The Part A permit application
for hazardous waste (LANL, 1988) was submitted to NMED in November 1988 and included
waste management units at the TAs addressed in this unit-specific Part B permit application.
In accordance with direction from NMED, a unit-specific Part A permit application (LANL, 1997)
for the waste management units addressed in this unit-specific Part B permit application is being
submitted to NMED, pursuant to 20 NMAC 4.1, Subpart IX, 270.72, revised November 1, 1995.
The unit-specific Part A permit application, hereinafter referred to as the OB/OD Part A, is being
submitted with this unit-specific Part B permit application as a separate document (LANL, 1997).
Following is a list of the hazardous waste management units at TA-14, TA-15, TA-36, and TA-39

for which this unit-specific Part B permit application is being submitted.

* TA-14: Two Thermal Treatment Units, included in LANL’s Resource Conservation
and Recovery Act (RCRA) Part A permit application for hazardous waste, comprise an
OB unit and an OD unit near TA-14, Building 23 (TA-14-23). These units may be used
to treat hazardous explosive waste by OB and OD, respectively. (A definition of
hazardous waste is provided in Section 3.0 of this unit-specific Part B permit
application.)
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* TA-15: AThermal Treatment Unit, included in LANL's RCRA Part A permit application
for hazardous waste, is an OD unit near TA-15-184. This unit may be used to treat
hazardous explosive waste by OD.

+. TA-36: A Thermal Treatment Unit, included in LANL’s RCRA Part A permit application
for hazardous waste, is an OD unit near TA-36-8. This unit may be used to treat
hazardous explosive waste by OD.

* TA-39: Two Thermal Treatment Units, included in the 1988 Part A permit application,
are OD units near TA-39-6 and TA-39-57. These units may be used to treat hazardous
explosive waste by OD. .

In both the Part A and Part B permit applications, a unit to be permitted may sometimes be
referred to as a "facility”" (e.g., the Drum Prep Facility). The term “facility," as it appears in this
context, is used only to denote building names and does not imply the regulatory meaning of
“facility" as defined in 20 NMAC 4.1, Subpart |, 260.10, revised November 1, 1995. However,
pursuant to 20 NMAC 4.1, Subpart |, 260.10, revised November 1, 1995, the LANL facility as a

whole does meet the regulatory definition of a facility.

Table 1-1 provides a list of regulatory references and the corresponding section location in the
unit-specific and/or the LANL General Part B permit application(s). Where applicable, regulatory
citations in this unit-specific Part B permit application and in the LANL General Part B permit
application reference 20 NMAC 4.1, which adopts, with a few limited exceptions, the Code of
Federal Regulations, Title 40, Parts 260 to 266, Part 268, and Part 270.
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Table 1-1
Regulatory References and
Corresponding Permit Application Location
Regulatory Reference®
Location in this Location in
20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B
Subpart IX Subparts V and vI° Description of Requirement Application Permit Application
270.10(a) -- Permit application Entire Entire
Document Document
270.10(g)(1) - Updating permit application 1.0 1.0
270.11(a) - Signatories 12.0 ’ 12.0
270.11(d) - Certification 12.0 12.0
270.13 - Contents of Part A permit Part A° NAY
application

270.13(a) - Activities conducted Part A NA
270.13(b) - Name, mailing address, and Part A NA

location
270.13(c) - Principal standard industrial Part A NA

classification codes
270.13(d) -- Operator information Part A NA
270.13(e) - Owner information Part A NA
270.13(f) - Whether located on Indian lands Part A NA
270.13(g) - New or existing facility Part A NA
270.13(h) - Scale drawing and photographs Part A NA
270.13(i) -~ Description of waste processes Part A NA
270.13(j) - Specification and quantity of Part A NA

hazardous waste
270.13(k) - List of permits and construction Part A NA

approvals
270.13(1) - Topographic maps Part A/2.0 NA
270.13(m) - Description of nature of business Part A NA
270.13(n) -- Hazardous debris Part A NA
270.14(b)(1) - General facility description 2.0 20
270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 3.0
270.14(b)(3) 264.13(b) Waste analysis plan | 3.0 3.0

264.13(b)(1) Parameters and rationale 3.0 NA

Refer to footnotes at end of table. 1
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Regulatory References and

Document:
Revision No.:

Date:

Corresponding Permit Ap- -ation Location

LANL OB/OD Part B

1.0

October 1997

Regulatory Reference®

Location in this

Location in

20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B
Subpart IX Subparts V and viP Description of Requirement Application Permit Application
264.13(b)(2) Test methods 3.0 NA
264.13(b)(3) Sampling methods 3.0 NA
264.13(b)(4) Frequency of analyses 3.0 3.0
264.13(b)(5) Waste analysis for off-site facilities 3.0 NA
270.14(b)(4) 264.14 Security procedures and equipment 5.0 NA
270.14(b)(5) 264.15 General inspection requirements 6.0 6.0
265.377 Monitoring and inspections for 4.0 6.0
thermal treatment units
270.14(b)(7) 264 Subpart D Contingency Plan 7.0 7.0
264.51 Contingency plan design and 7.0 7.0
implementation
264.52(a) & (c-f) Contingency plan content NA 7.0
264.52(e) & () Contingency plan content 7.0 -
264.53 Contingency plan copies NA 7.1
264.54 Contingency plan amendment NA 713
264.55 Emergency coordinator NA 711
264.56 Emergency procedures NA 73-712
270.14(b)(8) 264 Subpart C Preparedness and prevention 5.0 5.0
264.31 Design and operation of facility 4.0/5.0 4.0/5.0
264.32 Required equipment 5.0 NA
264.33 Testing and maintenance of 5.0 NA
equipment
264.34 Communications/alarm system 5.0 NA
264.35 Required aisle space 5.0 NA
264.37 Arrangements with local authorities NA 5.0/7.0
270.14(b)(9) 264,17 Prevention of accidental ignition or 4.0/5.0 NA
reaction
270.14(b)(10) - Traffic patterns, volume, and 2.0 2.3
controls

Refer to footnotes at end of table. 2
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Regulatory References and

Document:
Revision No.:
Date:

Corresponding Permit Application Location

LANL OB/OD Part B
1.0

October 1997

Regulatory Reference?

Location in this Location in
20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B
Subpart IX Subparts V and viP Description of Requirement Application Permit Application
270.14(b)Y(11)() & 264.18(a) Seismic standard 20 221
(i)
270.14(b)(11)(iii) 264.18(b) Floodplain standard 20 222
270.14(b)(12) 264.16 Personnel training NA 8.0
270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 8.0
264.111 Closure performance standard NA 9.11
264.112(a) & (b) Written content of closure plan 9.0 9.0
264.112(c) Amendment of closure plan NA 9.14
264.112(d) Notification of partial and final NA 9.1.2
closure
264.112(e) Removal of wastes and 9.0 NA
decontamination/dismantling of
equipment
264.113 Time allowed for closure NA 9.1.3
264.114 Disposal/decontamination 9.0 NA
264.115 Certification of closure NA 9.1.6
264.116 Survey plat NA 9.1.10
264.117 Post-closure care and use of NA 9.1.10
property
264.118 Post-closure plan; amendment of NA 9.1.10
plan
264.119 Post-closure notices NA 9.1.10
264.120 Certification of post-closure NA 9.1.10
270.14(b)(19)(i) - Topographic maps Part A 212
(vi)(vil) & (X)
270.14(b)}(19)(ii) 264.18(b) 100-year floodplain 20 222
270.14(b)(19)(iii) - Surface waters Part A/4.0 213
270.14(b)(19)iv) - Land use NA 215
270.14(b)(19)(v) - Wind rose NA 214
270.14(b)(19)(viii) 264.14(b) Access control 5.0 NA

Refer to footnotes at end of table.
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Table 1-1 (Continued)

Regulatory References and
Corresponding Permit Application Location

Regulatory Reference?

Location in this Location in

20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B
Subpart IX Subparts V and viP Description of Requirement Application Permit Application
270.14(b)(19)(ix) -- Wells Part A 21.3
270.14(b)(19)(xi) - Drainage barriers Part A/4.0 NA
270.14(b)(19)(xii) - Location of operational units 20 2.1
270.14(b)(20) - Other federal laws NA ' 11.0
270.14(c) 264 Groundwater monitoring 2.0/4.0 2251
Subpart F requirements
270.14(d)(1) - Requirements for solid waste 10.0 NA
management units (SWMU)
270.14(d)(1)() - Location of SWMUs on topographic 10.0 NA
map
270.14(d)(1)(ii) - Types of SWMUs 10.0 NA
270.14(d)(1)(ii) - Structural description of SWMUs 10.0 NA
270.14(d)(1)(iv) -- Dates of operation 10.0 NA
270.14(d)(1)(v) - Waste types managed at SWMU 10.0 NA
270.14(d)(2) -- Information on releases from 10.0 NA
SWMUs
270.23 264 Subpart X Miscellaneous units 40 NA
270.23(a) 264.601 Detailed unit description 40 NA
270.23(b) 264.601 Hydrologic, geologic, and 2.0/4.0 2.0
meteorologic assessments
270.23(c) 264.601 Potential exposure pathways 4.0 NA
270.23(d) - Demonstration of treatment 40 NA
effectiveness
264.602 Monitoring, analysis, inspection, 4.0/6.0/10.0 4.0/6.0
response, reporting, and
corrective action
264.603 Post-closure care 9.0 9.0
265 Subpart P Thermal treatment 4.0 NA
265.373 General operating requirements 40 NA
265.375 Waste analysis 3.0/4.0 NA

Refer to footnotes at end of table.
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Regulatory Reference?

Location in this

Location in

20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B
Subpart 1X Subparts V and viP Description of Requirement Application Permit Application
265.377 Monitoring and inspections 4.0 6.0
265.381 Closure of thermal treatment 9.0 NA
units
265.382 Open bumning; waste explosives 4.0 NA
265.383 Special waste management NA NA
practices

The New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1), adopts, with a few limited exceptions,
Title 40 of the Code of Federal Regulations (40 CFR), Parts 260-266, Part 268, and Part 270 (1995). 20 NMAC 4.1,
Subparts V, VI, and IX, contain equivalent regulations to 40 CFR Parts 264, 265, and 270, respectively.

Where there are no applicable 20 NMAC 4.1, Subpart V, Part 264 standards, 20 NMAC 4.1, Subpart VI, Part 265 standards

are used, when appropriate.

Part A = Los Alamos National Laboratory "Part A Permit Application—Open Bumning/Open Detonation Units at Technical

Areas 14, 15, 36, and 39," Revision 1.0 (LANL, 1997).
NA = not applicable.
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2.0 FACILITY DESCRIPTION

The information provided in this section is submitted in accordance with the applicable
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1),
revised November 1, 1995. The following subject areas are addressed in this section:

*  Site-specific location information for compliance with seismic and floodplain standard
requirements [20 NMAC 4.1, Subpart X, 270.14(b)(11)(i through iii), and 20 NMAC 4.1,
Subpart V, 264.18(a and b), revised November 1, 1995}

«  Site-specific groundwater monitoring and protection information [20 NMAC 4.1,
Subpart IX, 270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1,
1995];

+  Site-specific traffic patterns and control [20 NMAC 4.1, Subpart IX, 270.14(b)(10),
revised November 1, 1995].

A Los Alamos National Laboratory (LANL)-wide facility description addressing additional
regulatory requirements is provided in Section 2.0 of the "General Part B Permit Application
Information for Los Alamos National Laboratory" (LANL, 1996a) (i.e., the LANL General Part B).

2.1, UNIT LOCATION/DESCRIPTION

The hazardous waste management units addressed in this Part B permit application include the

following:

*  Two thermal treatment units near Technical Area (TA) 14, Building 23 (TA-14-23); one
for open burning (OB) of explosives-contaminated materials and one for open
detonation (OD) of hazardous explosive waste.

* A thermal treatment unit near TA-15-184 for OD of hazardous explosive waste.

* A thermal treatment unit near TA-36-8 for OD of hazardous explosive waste.

*  Two thermal treatment units near TA-39-6 and TA-39-57 for OD of hazardous explosive

waste.

The following sections describe the hazardous waste management units addressed in this Part B
permit application and the wastes managed or planned at each unit. The locations of these

waste management units are shown on Maps 2 through 5 and Figures 2 through 6 of the unit-
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specific Part A permit application (LANL, 1997) (i.e., the OB/OD Part A). Maps 2 through 4 of
the OB/OD Part A are topographic maps with a scale of 1 inch = 100 feet. Map 5 has a scale
of 1 inch = 250 feet.

2.1.1 TA-14 Hazardous Waste OB/OD Thermal Treatment Units

TA-14 is located in the western portion of LANL on the southern edge of Three-Mile Mesa.

Mesa-top elevations at TA-14 range from approximately 7,350 to 7,450 feet above mean sea
level (amsl). TA-14 was established in 1944 to study small-explosive charges, and since that
time has been actively used for the development and testing of explosives (LANL, 1994a).

Structures at the site .nclude explosives magazines, a control building, and equipment boxes.

The OB/OD thermal treatment units at TA-14 are located in the vicinity of structure TA-14-23;
this area is referred to as Q-Site East. The locations of these units are shown on Map 2 and
Figure 2 of the OB/OD Part A. OB operations are conducted in a burn cage located adjacent
to Firing Mound 3. Hazardous explosive waste treated (i.e., open burned) in the burn cage
includes explosives-contaminated materials. The OD treatment area is located approximately
180 feet south of TA-14-23 on Firing Mound 3 and is used to treat (i.e., open detonate)
hazardous explosive waste. Nontreatment-related, experimental test detonations are also
performed at TA-14, Q-Site East.

2.1.2 TA-15 Hazardous Waste OD Thermal Treatment Unit
TA-15 is located on a mesa that is bifurcated by Potrillo Canyon. Mesa-top elevations at TA-15

range from approximately 6,800 to 7,280 feet amsl. TA-15 is primarily a firing site with

supporting offices where research is conducted with various types of explosives (LANL, 1993a).

The OD thermal treatment unit, located near TA-15-184 at the eastern end of TA-15, extends
approximately 150 feet to the northeast and southeast of TA-15-184, as shown on Map 3 and
Figure 3 of the OB/OD Part A. Solid and liquid hazardous explosive waste may be treated (i.e.,
open detonated) at this unit. Nontreatment-related experimental test detonations (i.e., shots) are

also currently performed at this location.
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2.1.3 TA-36 Hazardous Waste OD Thermal Treatment Unit

TA-36 is spread over several mesa tops between a branch of Pajarito Canyon to the north and

Water Canyon to the south. Mesa-top elevations at TA-36 range from approximately 6,380 to
7,120 feet amsl. TA-36 contains several other firing sites and supporting offices where research

is conducted with various types of explosives (LANL, 1993b).

The OD thermal treatment unit near TA-36-8 is located in the southern portion of TA-36. The
unit includes an irregularly shaped area near TA-36-8, as shown on Map 4 and Figure 4 of the
OB/OD Part A. Solid and liquid hazardous explosive waste may be treated (i.e., open detonated)
at the unit. Nontreatment-related experimental test detonations (i.e., shots) are also currently

performed at this location.

2.1.4 TA-39 Hazardous Waste OD Thermal Treatment Units
TA-39 is located in the southern portion of LANL and includes much of the mesa between Water

Canyon on the north and Ancho Canyon on the south (LANL, 1993c). Mesa-top elevations at
TA-39 range from approximately 6,500 to 7,000 feet amsl. The area was established in 1959
for testing of explosive materials and has been used continuously for that purpose. TA-39
contains a number of structures located in the north fork of Ancho Canyon (LANL, 1993c). The

remainder of TA-39 is unoccupied and serves as a buffer zone for open detonation operations.

The two OD thermal treatment units at TA-39 are associated with structures TA-39-6 and
TA-39-57. The locations of these units are shown on Map 5 and Figures 5 and 6 of the OB/OD
Part A. These units may be used to treat solid hazardous explosive waste by OD.

Nontreatment-related, experimental test detonations are also performed at these locations.

2.2 LOCATION INFORMATION

2.2.1  Seismic Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(i and ii) and 20 NMAC 4.1,
Subpart V, 264.18(a)]

The hazardous waste management units addressed in this Part B permit application are exempt

from the seismic standards in 20 NMAC 4.1, Subpart IX, 270.14(b)(11), and 20 NMAC 4.1,

Subpart V, 264.18(a), revised November 1, 1995, because these units existed prior to

January 25, 1985, when the State of New Mexico received hazardous waste authorization.
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Consistent with the criteria provided in 20 NMAC 4.1, Subpart X, 270.10(e) and 270.14(b)(11)(i),
and 20 NMAC 4.1, Subpart V, 264.18(a), revised November 1, 1995, the waste management
units addressed in this Part B permit application existed prior to the effective date of regulations;
thus, seismic standards are not applicable.

2.2.2  Floodplain Standard [20 NMAC 4.1, Subpart IX, 270.14(b)(11)(iii) and 270.14(b)(19)(ii);
20 NMAC 4.1, Subpart V, 264.18(b)]

In accordance with 20 NMAC 4.1, Subpart IX, 270.14(b){11)(iii), revised November 1, 1995, the

OB/OD thermal treatment units addressed in this Part B permit application are not located within

the 100-year floodplain boundary. The units at TA-14, TA-15, and TA-36 are located on mesa
tops. The units at TA-39 are not on a mesa top; however, a survey conducted in September
1996 indicates that these units are not within the 100-year floodplain boundary (McLin, 1996).
Additional information regarding the 100-year floodplain boundary is provided in the LANL
General Part B.

223 Soils
The following sections describe the soils in the vicinity of each of the OB/OD thermal treatment

units addressed in this Part B permit application.

2.2.3.1 TA-14 Soils

Soils in the vicinity of the OB/OD thermal treatment units at TA-14 are Carjo loam and are
classified in the Unified Soil Classification System (USCS) as loam, clay loam, and clay loam-
loam. Color and texture of Carjo soils vary with depth. From 0 to 10 centimeters (cm), these
soils are a grayish-brown loam or very fine sandy loam. From 10 to 50 cm, the soils are brown
or reddish-brown clay loam or clay. Between 50 and 63 cm, Carjo soils are a light brown, very
fine sandy loam. Permeability in the upper (i.e., 0 to 10 cm) and lower (i.e., 50 to 63 cm) regions
ranges from 1.5 to 5.0 cm per hour (cm/hr); in the middle region (i.e., 10 to 50 cm), permeability
varies from 0.15 to 5.0 cm/hr. The shrink-swell potential is low in the upper and lower regions
and moderate in the middle region. Soil pH ranges from 6.3 to 7.8. Available water-holding
capacity ranges from 0.14 to 0.21 cm per cm (cm/cm). Vegetation native to Carjo series soils

include blue and black grama and ponderosa pine (Nyhan et al., 1978).
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2.2.3.2 TA-15 and TA-36 Saoils
Soils at TA-15 in the vicinity of TA-15-184 and at TA-36 in the vicinity of TA-36-8 are Nyjack

sandy loam and are classified in the USCS as sandy loam, sandy loam-sandy clay, loam, clay

loam-loam, and clay loam. Nyjack soils typically range from a brown loam, a very fine sandy
loam, or a sandy loam approximately 10 cm thick to a subsoil of brown clay loam approximately
50 cm thick. The substratum is typically a gravelly sandy loam about 40 cm thick. Permeability
rates range from 5 to 15 cm/hr in the top layer to 1.5 to 15 cm/hr in the lower layers. The
shrink-swell potential is low in the top layer, with a moderate shrink-swell potential existing in the
clay loam layer. Available water-holding capacity is 0.07 to 0.21 cm/cm, and the soil pH ranges
from 6.1 to 7.8. Vegetation typical for this soil type is mainly pifion pine, one-seéd juniper, and
blue grama (Nyhan et al., 1978).

2.2.3.3 TA-39 Soils

Soils in the vicinity of the OD thermal treatment units at TA-39 are Totavi series soils and are
classified in the USCS as gravelly loamy sand or sandy loam. Totavi soils are brown, gravelly
loamy sand to a depth of approximately 150 cm. The permeability rate in Totavi soils is greater
than 51 cm/hr and the shrink-swell potential is considered low. Water-holding capacity varies
from 0.06 to 0.08 cm/cm. The pH of Totavi series soils ranges from 6.6 to 7.8. Native
vegetation is blue grama, pifion pine, one-seed juniper, and annual grasses and forbs (Nyhan
et al., 1978).

2.3 GROUNDWATER MONITORING [20 NMAC 4.1, Subpart 1X, 270.14(c) and 20 NMAC 4.1,
Subpart V, 264.90(a)]

Requirements for groundwater monitoring and protection specified in 20 NMAC 4.1, Subpart IX,

270.14(c), and 20 NMAC 4.1, Subpart V, 264.90(a), revised November 1, 1995, apply to owners

and operators of the following “regulated units” only: surface impoundments, waste piles, land

treatment units, and landfills. This document addresses thermal treatment units, which are not
regulated units subject to 20 NMAC 4.1, Subpart IX, 270.14(c), revised November 1, 1995. '

»:
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2.4 TRAFFIC PATTERNS AND CONTROL {20 NMAC 4.1, Subpart IX, 270.14(b)(10)]

The OB/OD thermal treatment units addressed in this Part B permit application are used to treat

hazardous waste generated at various TAs at LANL. Waste generated off site may also be

treated at these units.

241 Routes of Travel

The primary traffic routes that may be used to transport hazardous explosive waste to the
thermal treatment units at TA-14, TA-15, and TA-36 include State Road 501 (West Jemez Road),
Contractor's Road, R-Site Road, and Potrillo Drive (Figures 2-1 through 2-3 in this section and

Figure 2-10 in the LANL General Part B). The primary traffic routes that may be used to
transport hazardous explosive waste to TA-39 include State Road 4, State Road 501, Pajarito
Road, and Ancho Road (Figures 2-4 and 2-5 in this section and Figure 2-10 in the LANL General
Part B).

2.42  Traffic Control Signals
Traffic control signals within TA-14, TA-15, TA-36, and TA-39 in the vicinity of the waste
management units addressed in this Part B permit application include stop signs, posted speed

limits, and other traffic and pedestrian control signs. The locations of existing signs at these TAs
in the vicinity of these waste management units are shown on Figures 2-1 through 2-5 of this

section.
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LIST OF DEFINITIONS

Acceptable knowledge - A term broadly defined to include process knowledge, any waste
analysis data, and/or facility records of analysis.

Explosive - Any chemical compound or mechanical mixture which, when subjected to heat,
impact, friction, shock, or other suitable initiation stimulus, undergoes a very rapid chemical
change with the evolution of large volumes of highly-heated gases that exert pressures in the

surrounding medium. The term applies to materials that either detonate or deflagrate.

Hazardous waste - The criteria for establishing a waste as a hazardous waste are provided in
the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 120 NMAC 4.1), Subpart |i,
revised November 1, 1995. A waste is considered hazardous if it meets the definition of a solid
waste described in 20 NMAC 4.1, Subpart I, 261.2, revised November 1, 1995; is not exempt
from regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1,
Subpart 1l, Part 261, Subpart C, revised November 1, 1995, or is listed in 20 NMAC 4.1,
Subpart I, Part 261, Subpart D, revised November 1, 1995.

Heterogeneous waste - Waste that is of dissimilar or diverse composition.
Homogeneous waste - Waste that is of uniform composition.

Open burning - The combustion of any material without control of combustion air to maintain
adequate temperature for efficient combustion; without containment of the combustion reaction
in an enclosed device to provide sufficient residence time and mixing for complete combustion;

and without control of emission of the gaseous combustion products.

Open detonation - An explosion in which chemical transformation passes through the material

faster than the speed of sound.

Process knowledge - Described in 20 NMAC 4.1, SubpartV, 264.13(a)(2), revised November 1,
1995, as data developed under Subpart Il and existing published or documented data on a

specific hazardous waste or on hazardous waste generated from similar processes.
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LIST OF DEFINITIONS
(Continued)

Solid physical form waste - Any waste stream in a solid physical form. In this document, use

of the term "solid physical form waste" has no additional regulatory meaning.

Solid waste - Any waste stream that meets the definition of a "solid waste" as specified in
20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995.

Thermal treatment - The treatment of hazardous waste that uses elevated temperatures as the

primary means to change the chemical, physical, or biological character or composition of the
hazardous waste, pursuant to 20 NMAC 4.1, Subpart |, 260.10, revised November 1, 1995.
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3.0 WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AND
OPEN DETONATION

This waste analysis plan (WAP) presents information on the chemical and physical nature of
hazardous explosive waste treated at Los Alamos National Laboratory (LANL), Technical Area
(TA) 14, TA-15, TA-36, and TA-39. The waste analysis information contained herein is specific
to thermal treatment by open burning (OB) or open detonation (OD) (see List of Definitions).
The content of this WAP generally follows the guidance provided in "Waste Analysis at Facilities
that Generate, Treat, Store, and Dispose of Hazardous Wastes—A Guidance Manual" (U.S.
Environmental Protection Agency [EPA], 1994a); and "RCRA Part B Permit Writers’ Guidance
Manual for Department of Defense Open Burning/Open Detonation Units" (U.S. Army
Environmental Hygiene Agency [AEHA], 1987).

Hazardous waste is defined and regulated by the New Mexico Administrative Code, Title 20,
Chapter 4, Part 1 (20 NMAC 4.1), revised November 1, 1995. This WAP addresses hazardous
waste as defined in the List of Definitions. LANL-wide WAP information is presented in
Section 3.0 of the LANL General Part B.

This WAP is organized as follows. Section 3.1 provides information on hazardous explosive
waste-generating processes and activities, including a facility description, identification of wastes
managed, and discussion of associated treatment units. Section 3.2 presents waste parameters,
including the criteria and rationale for selection. Section 3.3 includes requirements for the
characterization of hazardous explosive waste. Section 3.4 provides verification analysis
requirements. Section 3.5 addresses special procedural requirements (i.e., procedures for
ignitable, reactive, and incompatible waste and procedures to ensure compliance with land
disposal restrictions [LDR] requirements). LANL's waste profiling system is discussed in
Section 3.0 of the LANL General Part B.

3.1 FACILITY WASTE-GENERATING PROCESSES, ACTIVITIES, AND IDENTIFICATION OF
HAZARDOUS EXPLOSIVE WASTE MANAGED

Hazardous explosive wastes are generated at LANL primarily from research and development

activities. Table 3-1 provides information on potential hazardous explosive waste treated by
OB/OD at LANL, including brief waste descriptions, waste-generating processes, waste-
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generating locations, the characterization basis for hazardous waste designation (i.e., process
knowledge and/or analysis), potential EPA Hazardous Waste Number(s), potential hazardous

constituents in and/or characteristics of the waste, and regulatory limits.

provides information on waste parameters, characterization methods, and rationale for parameter

selection.

Explosive waste is generated by the Dynamic Experimentation (DX) and Engineering Sciences
and Applications (ESA) Divisions as a result of research and development or testing activities.
The explosive compounds are generally nitrated organic compounds such as trinitrotoluene,

nitrocellulose, trinitramines, and pentaerythritoltetranitrate. Metals may also be associated with

the explosives.

Waste explosive materials
may be in the form of discrete pieces, chips, or scraps. Both homogeneous and heterogeneous

waste forms exist, as described in the following sections.

3.1.1 Homogeneous Hazardous Explosive Waste

Homogeneous (i.e., uniform composition) hazardous explosive waste treated by OB/OD at LANL

are described generally in the following paragraphs.

Solid Hazardous Explosive Waste

Solid hazardous explosive waste consists of off-specification explosives.

Scrap Hazardous Explosive Waste

Scrap hazardous explosive waste consists primarily of discrete pieces of explosives left over

from research and development activities and testing operations.
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Liquid Hazardous Explosive Waste
Liquid hazardous explosive waste consists of off-specification liquid explosives.

3.1.2 Heterogeneous Solid Hazardous Explosive Waste

Heterogeneous (i.e., dissimilar or diverse composition) solid hazardous explosive waste treated
by OB/OD at LANL generally consists of material from failed experimental detonations,
paper/tissue (wipes), rags, oil, wood, and machine tools. These wastes are contaminated with

explosives.

3.1.3 Description of the OB Unit
The OB thermal treatment unit at LANL addressed in this WAP is located at TA-14 and is
currently operating under the requirements of 20 NMAC 4.1, Subpart Vi, revised November 1,

1995. This unit consists of a small metal burn cage placed within a metal tray. Combustible,
hazardous explosives-contaminated materials that cannot be safely transported to TA-16 are

treated (i.e., open burned) in the cage.

3.1.4  Description of the OD Units
The OD thermal treatment units at LANL addressed in this WAP are currently operating under
the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995. These units include:

+ Athermal treatment unit, located approximately 180 feet south of Building 23 at TA-14
(TA-14-23), used to treat hazardous explosive waste.

* A thermal treatment unit near TA-15-184 used to treat hazardous explosive waste.
* A thermal treatment unit near TA-36-8 used to treat hazardous explosive waste.
*+ Two thermal treatment units located near TA-39-6 and TA-39-57 used to treat

hazardous explosive waste.

Specific design features and operations of these units are fully described in Section 4.0 of this

Part B permit application.

Hazardous explosive wastes are stored only at temporary staging/storage areas at the OB/OD
thermal treatment units addressed in this Part B permit application.



Document: LANL OB/OD Part B
Revision No.: 1.0
Date: October 1997

3.2 WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1)]

Parameter selection and waste characterization of explosive waste is based solely on process

knowledge due to the explosive properties of the waste. Chemical and physical characterization
is performed prior to treatment of hazardous explosive waste, as required by 20 NMAC 4.1,
revised November 1, 1995. Waste parameters are selected to ensure that the characterization
will contain all necessary information to properly treat the waste in accordance with general
facility standards and LDR requirements. Characterization is performed using the procedures
described in Section 3.3.

3.2.1 Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V, 264.13(b)(1),
and Subpart 1X, 270.14(b)(2)]

Proposed analytical parameters and characterization methods for the hazardous explosive waste

treated by OB/OD at LANL are summarized in Table 3-2. The parameters listed in Table 3-2

were selected based on process knowledge for the various homogeneous and heterogeneous

waste forms described in Sections 3.1.1 and 3.1.2. Analytical parameter selection and waste
characterization of explosive waste are based solely on process knowledge due to the explosive

properties of the waste.

3.2.2 Criteria and Rationale for Parameter Selection [20 NMAC 4.1, Subpart V, 264.13(b)(1)]

Waste analysis parameters were selected to characterize hazardous explosive waste in

conformance with 20 NMAC 4.1, revised November 1, 1995. These parameters are based on
knowledge of raw materials and physical/chemical processes of waste-generating activities. The

rationale for parameter selection are identified in Table 3-2.

3.3 CHARACTERIZATION OF EXPLOSIVE WASTE

Hazardous explosive waste is not analyzed at LANL. Only limited types of explosives are used

by DX and ESA Divisions, and the composition and reactive characteristics of these materials,
used in testing and experiments, are well documented. Additionally, methods contained in "Test
Methods for Evaluating Solid Waste, Physical/Chemical Methods" (EPA, 1986a), cannot be used

for explosive waste due to the explosive properties of these wastes.

Established explosives have fairly consistent chemical composition for successful experimental

usage. Attachment 3-1 contains a list of established explosives and their chemical composition.
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Off-specification explosives contain approximately the same

composition as product explosives. Off-specification explosive waste material has successfully
undergone thermal treatment by OB/OD in the past, with no additional or alternative procedures
required to effectively treat these wastes. Thus, explosive waste is sufficiently characterized by
process knowledge (see Table 3-2). In addition, there are safety considerations that preclude

routine analysis of explosive wastes.

Reevaluation of an explosive waste will occur only under the following conditions:

+ Use of different raw materials (different formulation) in the product explosive

» A change in the results of the OB/OD process occurs (e.g., a difference in the visible
characteristics of the resulting airborne plume or a premature detonation)

« Visual inspections of the waste indicate a change in the waste characteristics.

If plans are made to treat a hazardous explosive waste that has not previously been treated by
OB/OD, LANL will collect sufficient information/documentation for the waste (i.e., Waste Profile
Forms, process knowledge, material safety data sheets, or any additional information for
acceptable knowledge [see Section 3.3.1]) to ensure that the waste stream can be effectively
treated by OB/OD prior to initiating the treatment process.

3.3.1  Acceptable Knowledge [20 NMAC 4.1, Subpart V, 264.13(a)(2), and Subpart IX,
270.14(b)(2)]

Acceptable knowledge, as defined in the List of Definitions, is relied upon to characterize

hazardous explosive waste at TA-14, TA-15, TA-36, and TA-39.

Extensive sampling and analysis of hazardous explosive waste is constrained or restricted due
to dangers associated with managing explosive waste and the chemical and physical nature of

hazardous explosive waste and waste forms (e.g., debris, equipment, and instruments). Factors
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associated with the difficulty of sampling heterogeneous waste inciude:

+ Waste streams may contain disparate elements and thus require segregation into
similar forms

« Large objects cannot be made to fill standard-size sample containers

« Laboratories may not be capable of sampling large objects (EPA, 1992).

3.3.2 Sampling and Analysis for Hazardous Explosive Waste

The inherent nature of explosive waste makes sampling and analysis dangerous. LANL
personnel routinely use established explosives products of consistent and documénted chemical
composition for research. Historically, explosive waste has successfully undergone thermal
treatment by OB/OD with no additional or alternative procedures required. Due to the possible
safety and handling dangers associated with explosive waste, LANL will rely on process
knowledge to characterize these wastes. Therefore, sampling and analysis of explosive waste
will not occur at LANL.

3.4 VERIFICATION ANALYSIS FOR HAZARDOUS EXPLOSIVE WASTE [20 NMAC 4.1,

Subpart V, 264.13(a)(3)]
Verification of explosive waste is done through knowledge of process and strict administrative

control of the waste generated.

Verification of process knowledge may be performed to confirm the accuracy of the initial waste
characterization, to verify that treatment standards have been met, when there is a change in
a waste-generating process, or when the generator requests a review. If appropriate, verification

analysis for hazardous explosive waste may be conducted at LANL's or an approved
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subcontractor’s laboratory facilities. Any verification analyses will be conducted in conformance

with appropriate methods.

3.5 SPECIAL PROCEDURAL REQUIREMENTS [20 NMAC 4.1, Subpart V, 264.13(b)(6)]

Waste management requirements specific to ignitable, reactive, and incompatible waste, as well

as for compliance with LDR regulations, are described below.

3.5.1  Procedures for Ignitable, Reactive, and Incompatible Waste [20 NMAC 4.1, Subpart V,
264.17]

LANL personnel take precautions necessary to prevent accidental ignition or reaction of ignitable

and/or reactive waste managed at TA-14, TA-15, TA-36, and TA-39. Wastes treated by OB/OD

at LANL are ignitable and/or reactive. Therefore, LANL relies on standard operating procedures

for specific safety and handling procedures associated with the disposal of explosive waste.
Solid physical form wastes are segregated from any potential liquid-bearing wastes within each
waste management unit. Thus, ignitable and reactive wastes will not likely be capable of

commingling and, therefore, would not react with other wastes or materials.

3.5.2  Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VI,
268.7(a) and 268.7(b)(3), (4), and (5)]
In accordance with LDR regulations, treatment standards are expressed in two ways: (1) as

constituent concentrations in the waste (from either an extract of the waste, as determined by
the toxicity characteristic leaching procedure, or from the total volume of the waste, referred to
as total waste analysis) or (2) as specified treatment technologies. The specified treatment
technology for explosive waste (i.e., ignitable and/or reactive) is deactivation; therefore,

verification through analysis is not necessary. LANL will document in its operating record that
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the appropriate treatment technology has been employed prior to land disposal. An example of
LANL’s Land Disposal Restrictions Notification Form is provided as Figure 3-2 in the LANL
General Part B (LANL, 1996a).
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Table 3-1
Descriptions of Hazardous Explosive Waste Treated by Open Burning/Open Detonation
at Los Alamos National Laboratory
Potential Hazardous Regulatory
Technical Area (TA} Potential EPA? Constituents and/or Limits?
Waste-Generating Where Waste is Basis for Hazardous Waste Characteristics in (milligrams
Waste Description Process Description Generated Characterization Numbers the Waste per liter)
Homogeneous Wastes
Solid explosive (off- Explosives preparation TA-14, TA-15, TA- Process knowledge D001 Ignitability Not
specification) 36, and TA-39 applicable
(NA)°
D003 Reactivity NA
D005 Barium 100.0
FOO5 Spent non-halogenated NA
solvents
Scrap explosive (discrete Research and TA-14, TA-15, TA- Process knowledge D001 Ignitability NA
process explosives) development activities 36, and TA-39 D003 Reactivity NA
and testing operations D005 Barium 100.0
FOO5 Spent non-halogenated NA
solvents
Liquid explosive (off- Explosives preparation TA-14, TA-15, TA- Process knowledge D001 Ignitability NA
specification) 36, and TA-39 D003 Reactivity NA
D005 Barium 100.0
FOO05 Spent non-halogenated NA
solvents
Heterogeneous Wastes
Explosives-contaminated Research and TA-14, TA-15, TA- Process knowledge D001 Ignitability NA
material development activities 36, and TA-39 D003 Reactivity NA
(material/equipment may and testing operations D005 Barium 100.0
include paper, rags, oil, FOO5 Spent non-halogenated NA
wood, machine tools) . solvents

a8 U.S. Environmental Protection Agency.

b A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration
equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart ll, Part 261, Subpart D, revised
November 1, 1995.

¢ Not applicable: Refers to the absence of regulatory limits for ignitable and reactive characteristic wastes.
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Parameters, Characterization Methods, and Rationale for Hazardous Explosive Waste

Waste Description

Parameter?

Characterization Method

Rationale

Solid explosive

Barium
Spent non-halogenated

— Acceptable knowledge®

Determine character-
istic for ignitability and

solvents reactivity
ignitability Determine toxicity
Reactivity characteristic
Determine presence or
absence of hazardous
constituents
Scrap explosive Barium - Acceptable knowledge Determine character-

Spent non-halogenated

istic for ignitability and

solvents reactivity
Ignitability Determine toxicity
Reactivity characteristic
Determine presence or
absence of hazardous
constituents
Liquid explosive Barium — Acceptable knowledge Determine character-

Spent non-halogenated
solvents

istic for ignitability and
reactivity

Ignitability Determine toxicity
Reactivity characteristic
Determine presence or
absence of hazardous
constituents
Explosives-contaminated Barium — Acceptable knowledge Determine

material

Spent non-halogenated
solvents

ignitability

Reactivity

characteristic for
ignitability and reactivity
Determine toxicity
characteristic
Determine presence or
absence of hazardous
constituents

2 Parameter selection is based on process knowledge for each waste stream. Additional parameters may be selected
for each waste stream as necessary.

b

Acceptable knowledge is broadly defined as process knowledge, waste analysis data (e.g., sampling and analysis),
and/or facility records of analysis in the U.S. Environmental Protection Agency (EPA), 1994, "Waste Analysis at
Facilities that Generate, Treat, Store, and Dispose of Hazardous Waste—A Guidance Manual," OSWER 9938.4-03,
EPA, Office of Solid Waste and Emergency Response, Washington, D.C.
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ATTACHMENT 3-1

Composition of Established Explosives

Note: The information provided in this attachment is for informational purposes only. The
information is from the most current version of a Los Alamos National Laboratory
standard operating procedure, which is subject to revision, when necessary.
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EXPLOSIVES

I. Scoge

This SOP governs the explosives that may be processed,
assembled, transported, and stored at S-Site and Area 27,
Able Site, NTS. Restrictions on the use of some of these
explosives in processing operations may be imposed in the
pertinent individual SOPS.

IT. Nature and Uses of Explosives

A, Types

Explosives are compounds that will burn or explode if
they are heated, exposed to some type of impact,
pinched between moving surfaces, or subjected to an
electric discharge or a strong shock. Not all
explosives behave in the same way and, because they
are not all the same, they have been divided into
three classes: (1) primary or initiating, (2) boos-
tering, and (3) secondary (bursting charge) or high

explosives.
1. Primary Explosives
a. Primary or initiating explosives are those

explosives that can be detonated with very
little energy. They are very sensitive to
friction, heat, and impact, and some of
them to an electrical discharge, and when
involved in a fire they can be expected to
detonate without burning. These explosives
are used to "trigger" other explosives that
are less sensitive and require a 1little
more energy to get started. Explosives
such as lead azide and lead styphnate fall
into this category.

b. Primary explosives are not processed at
S-Site or Area 27, Able Site, NTS, but are
used indirectly. Small quantities are used
in squibs that are stored and used in
special applications. In addition, some
items that contain primary explosives, such
as squibs, fuzes, low-energy detonators,
and explosive bolts and fasteners, are
assembled into test devices.,

Indicates Change
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A.

(cont;)

2.
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Booster Explosives

a.

Boostering explosives are those explosives
that are between the primary explosives and
the secondary explosives in sensitivity.
They may be set off by heat, friction, or
impact, and may detonate when burned in
large quantities. These explosives are
normally used to detonate secondary explo-
sives. Explosives such as PETN, RDX, HMX,
and tetryl fall into this class.

PETN, RDX, and HMX are processed in the
first steps of making molding powders for
plastic-bonded explosives (PBX) and extrud-
able explosives such as Extex (XTX).

In other S-Site processing operations,
boostering explosives are mixed with
diluting materials. These explosives
mixtures are less . sensitive than the
boostering explosives themselves and are
usually in the class of secondary
explosives.

Secondary Explosives

a‘

Secondary or high explosives require more
energy for initiation than either primary
or boostering explosives. Within this
class, some are more sensitive than others.
All will detonate if they receive a strong
enough shock from an impact or from a
boostering explosive. When exposed to a
fire, they will burn without detonating
unless confined. The normal method of
disposal is by burning, and large amounts
may be burned at one time. These explo-
sives are used for the bursting charge in
conventional ordnance applications. They
are used as the principal source of energy
in the devices built at S-Site and Able
Site, NTS. Explosive such as TNT, baratol,
the cyclotols, and many of the PBXs fall
into this category. )

S B
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3. (cont.)
b. Most of the explosives processed at S-Site

are secondary explosives, and they are
normally called high explosives.

Health Hazards

Most of the explosives processed at S-Site present a

possible health hazard. For this reason, one must
avoid taking them into the body through either the
mouth, lungs, or skin. HSE Division is aware of

these hazards and keeps site personnel informed of
the allowable exposures for the various operating
conditions. HSE also helps with the selection of
masks and other safety devices where it is determined
that such a device is required.

Compatibility with Other Materials

1. There are times when an explosive is mixed with

' another material, which by itself is not an

explosive, but the mixing of the two, or just

the placing of the two in contact, creates an

unsafe situation. Two such materials are said

to be incompatible. All situations that will
create such a condition are to be avoided.

2. To help assess the compatibility problem,
compatibility safety checks are run. The
results of these tests are used as a gquide in
using these materials and often cause the groups
to place limitations on just how and where these
materials may be used. A list of acceptable
materials that may be used in specific applica-
tions is available to operating supervisors.
When the material in question does not appear on
the list or its use is limited and there is a
requirement for its use, additional safety
compatibility checks should be requested. Form
WX-3-111 will be used for this purpose and will
be submitted to the Group M-1 general chemistry
section. Upon completion of evaluation and
testing (if required), M=1 will submit their
recommendations and restrictions to the WX-3
group leader, who must approve the usage of the
material at S-Site and Area 27, Able Site, NTS.
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II. (cont.)
D. Approval for Use

Before any explosive material can be used at S-Site

and Area 27, Able Site, NTS, each lot or batch must

be identified analytically by the Group M-1 analyti-

cal 1laboratory. Signed copies of the approved
Material Release Memorandum must be furnished to =EYRE
operating personnel of Groups M-1 and WX-3 before the
identified material is processed.

IITI. Explosives Operations

A, Explosives Area

All activities at S-Site that involve explosives,
except transportation to and from other sites and
laundry, are conducted in the Explosive Area.
Explosives must not be removed from the Explosives
Area except for those transported to other locations
on WX-3 production orders or Laboratory shipping
requests, and those carried out as contamination on
issued apparel or explosives transportation vehicles.
Transportation of explosives to and from the S-Site
Explosives Area must be through the K-Site road gate
near Building TA-16-220.

B. Administrative Area
1. Explosives are not allowed in the Administrative
Area except for contamination on issued apparel
or explosives transportation vehicles. The

issued apparel is cleaned in the WX-3 laundry in
Building TA-16~193 and, although the quantity of
explosives involved is very small, these opera-
tions are governed by SOPs. Explosives trans-
portation vehicles must not contain visible
amounts of explosives when in the Administrative
Area.
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2. All equipment and nonexplosive materials removed

from the Explosives Area and brought into the
Administrative Area, or taken off-site through
the gates at Security Station 560 or Building
TA-16-220, must be certified clean of explosives
by an S-Site Certifying Agent; exceptions are
noted in Item B.1l, above. Explosives transpor-
tation vehicles must be certified clean before
they are sent off-site for maintenance or
repairs or are released to another organization;
however, routine servicing may be performed at
the Building TA-16-195 garage without this
certification.

3. Explosives vehicles at NTS must be certified
free from explosives contamination by WX-3
personnel before being released to the REECO
motor pool for maintenance.

IV. Allowable Explosives at S-Site and Area 27, Able Site, NTS

Explosives that may be processed at S-Site are called
allowable explosives and fall into the categories of
established explosives, developmental explosives and
detonators. In some cases, nonexplosive additives are
incorporated into these explosives. These additives are
usually included in the allowable explosives in the
individual SOP for a given operation.

A,

Established Explosives

Some of these explosives are identified by popular
names or groups of letters that are widely known in
the explosives and propellants industries. The other
explosives, PBX and XTX, are identified by material

code numbers. These material codes are four-digit
numbers that are usually written with PBX or XTX
preceding them. The established explosives are

listed in Table 1 of this SOP along with their
nominal compositions.
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B.

Developmental Explosives

These are explosives that have been approved for
development according to the procedures in the
document "Los Alamos High Explosives Development
(HED) Procedures and Authorization". These explo-
sives are identified by an experimental code number
of four digits preceded by X. The developmental
explosives are listed in Table 2 of this SOP along
with their nominal compositions, pertinent referenc-
es, and weight limit restrictions.

Detonators
1. Types of Detonators
a. High Energy

The majority of the detonators handled and
assembled into test devices at S-Site and
Area 27, Able Si gre the exploding
bridge wire (EB ,F‘kype:%'hat can be fired
only by high energy electrical pulses.
This type of detonator contains boostering
explosives, but does not contain primary

explosives. They are insensitive to
normally encountered static charges and
eletromagnetic radiation. As finished

items, these detonators are not appreciably
more sensitive than the high explosives
used at S-Site and Able Site, Area 27, NTS.
Detonators approved for use are listed in
Table 3 of this SOP.

b. Low Energy

In certain applications, detonators that
can be initiated by relatively low levels
of energy are wused. These detonators
contain primary explosives. To preclude
the possibility of accidental initiation
from static charges or the accidental
application of test voltages, all
low-energy detonators received at S-Site
and Able Site, Area 27, NTS, will be
equipped with shorting clips. These
shorting clips must remain in place at all
times while the detonators are under the
jurisdiction of WX-3 personnel.
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1. b. (cont.)

Precautions to be taken in the assembly of
devices with low-energy detonators are
delineated in SOP 11.1.2. Low-energy
detonators approved for use at S-Site and
Able Site, Area 27, NTS, are listed 1in
Table 3 of this SOP.

2. Approval for Use

Before a new type of detonator may be
ordered for use at S-Site and Able Site,
Area 27, NTS, its design must be checked by
the WX-3 Assembly section leader. Upon his
recommendation, the new type detonator will
be listed as an approved detonator in Table
3 of the SOP.

3. Transportation and Storage

Detonators must be transported and stored
in containers that are designed to prevent
propagation from detonator to detonator and
container to container. When detonators
are installed into devices, they will be
transported and stored with the devices.

Squibs

Electrically fired squibs are used by WX-3 in the
disposal operations covered under SOP Chapter 22.
The squibs are transported and stored in the
DOT-approved containers in which they are received or
in the WX-3-approved container (13Y-100279, SOP
13.1.0). The squibs approved for these operations
are DuPont S-94, WX-3 Code Number 225-03, or other
similar DuPont S-series squibs.



FORM WX-3-8 sop h1.0
REVISION 3-1-84 PAGE 73
GROUP OFFICE PAGE REVISION 0

IVv. (cont.)

»* E. Munitions

Pending approval by the EDC, munitions with or
without their fuze and arming systems can be re-
ceived and stored at S-Site. The WX-3 HE Transpor-—
tation and Handling Supervisor or the PMA Supervisor
must receive documentation recording EDC approval
prior to long—-term storage of any munition. In the
instance thet munitions are received without proper
documentation, the munition will be held in short-

term storage for a period of thirty days. If
written approvasl has not been given after thirty
days, the munition will either be returned or

' disposed of.
* Addition

NOTE: Signature page for SOP 1.1.0 will become page 9, revision 0,
‘on next general revision.

GUBWITtiy SUBMITTED SUBMITTED
I N & 4
DATE { DATE DATE

@EQ\ APPROVED
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J. L. FXRKINSON _ DATE 7//%7 N Z % 7 ///€ 7

\DATE ’'W. C. COURTRIGHT DATE
. T

“A. BRADLEY
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TABLE 1

ESTABLISHED EXPLOSIVES AT TA-16
NOMINAL COMPOSITIONS

Name or Code Composition

Al ANFQ2 Ammonium nitrate/fuel oil/aluminum power

AN Ammon fum nitrate

ANFO | Ammonium nitrate/fuel oil

Baratol 76 wt% Barium nitrate/24 wt% TNT

BDONPA Bis(’dinitmpmpyn acetal

BONPF ] Bis(dinitropropyl) formal

Black powder 74 wt% Potassium nitrate/15.6 wt% charcoal/
10.4 wt% sulfur

Boracitol 60 wt% Boric acid/40 wtX TNT

BTXD 5,7-Dinitro-1-picrylbenzotriazole

Composition A-3 91 wt% RDX/9 wt% beeswax

AFor transportation only to and from M- and WX-Division Groups and
storage by Group WX-3.

bSee HED-037, For Transportation Only.

*General revision of Table 1.
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Table 1 (Cont)

Name or Code Composition

Composition A-4 97 wt% RDX/3 wt% beeswax

Composition A-5 98.5 wt% RDX/1.5 wt% beeswax

Composition B and B-3 60 wtX RDX/40 wt% TNT

Composition C-3 88 wt¥% RDX/12 wt% wax

Composition C-4 91 wt% RDX/2.1 wt% polyisobutylene/1.6 wt%
motor 0i1/5.3 wt% di(2-ethylhexyl) sebacate

Cyclotol, 75/25 75 wt% RDX/25 wt¥ TNT

Cyclotol, 70/30 - 70 wt% RDX/30 wt¥ TNT

DATB Diaminotrinitrobenzene

DBA-14 AN/NaNO3/TNT/H20/thickener

Jetasheet C 63 wt% PETN/8 wt% NC/29 wt®% elastomeric binder

Jetasheet D 75 wt% PETN/25 wt% elastomeric binder

Note: Although this material may be red in
color, it is an explosive and not an
inert material.

3For transportation only to and from M- and WX-Division Groups and
storage by Group WX-3.
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Name or Code

DINGU
DNPA
ONT
£0C-8d
EDC-28P
EDC-32¢€
EDC-37d
*EDC-38€

HBX-1

TA-16 SOP 1.1.0
PAGE 3 of Table 1
PAGE REVISION 3
FEBRUARY 28, 1986

Composition

Dinitrogliycoluril

2,2-Dinitropropyl acrylate polymer

Dinitrotoluene

76 wt% PETN/24 wt% Silicone rubber, MS 2420

94 wt% RDX/6 wt% FPC 461 |

85 wt% HMX/15 wt% Viton A

91 wt% HMX/1 wt¥% nitrocellulose/8 wt% K-10 liquid

94.5 wt% HMX/3.5 wt¥% K-10 Liquid/2 wt% Poly-
urethane

40 wt¥% RDX/38 wt¥ TNT/17 wtX A1/5 wt¥ Wax/0.5
wt% CaClp )

3ZDC-8 is the United Kingdom's version of XTX-8003

StuC-28 is the
€zDC-32 is the
CFor shipping,
than 5 g
€For shipping,
assembly

*[tem added to

~PPROVALS:

United Kingdom's version of PBX 9407

United Kingdom's version of LX-04.

storage, and experimental evaluation of quantities less

and for assembly of finished charges into test devices only.
storage, and analytical evaluation of molding powder and

of finished pieces into test devices.

Page.

=SS 4-7-86

Date

\«__Q_ ) /5 /%

F2 - Date
v o gt~ gS:;//€7//€§72;,

"Date

‘/'a“?m i )5

HSE-3 ' Date
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Name or Code

High Energy
Propellants?d

HMX
HNS
K-10P

LX-0d

LX-07

LX-14
Methane/oxygenP
NC

Nitromethane

NQ

NTO*

Octol

PBX-9001

*]tem added.

Composition

TA-16 SOP 1

.1.0

PAGE 4 of Table 1

PAGE REVISION

9

MAY 1, 1987

Solid propellants generally used in missile

systems

Cyclotetramethylenetetranitramine

Hexanitrostilbene

65.3 wt% dinitroethylbenzene/34.7 wt%
trinitroethylbenzene

85 wt¥% HMX/15 wtX Viton A

90 wt% HMX/10 wt®% Viton A

95.5 wt% HMX/4.5 wt% Estane 5702 F-1

Explosive mixtures of methane and oxygen gases

Nitrocellulose, cellulose nitrate

Nitromethane

Nitroguanidine

1,2,4-nitro-triazole-5-one

75 wtb HMX/25 wt® TNT

90 wt% RDX/8.5 wt% polystyrene/1.5 wt% dioctyl

phthalate

dAfter approval by the Explosives Development Committee.
OFor shipping, storage, and experimental evaluations on less than

5-g quantities.

Submitted: ZZ/M/% i@k Date__ 5/ /27

APPROVALS: ~
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Name or Code

PBX-9007

PBX-9010
PBX-9011
PBX-9205

PBX-9206
PBX-9401

PBX-9404

PBX-9405

PBX-9407
PBX-9501
PBX-9502
PBX-9503

PBXW-113

TA-16 SOP 1.1.0

PAGE 5 of Table 1

PAGE REVISION O

FEBRUARY 28, 1986

Composition

90 wt% RDX/9.1 wt% polystyrene/0.5 wt% diocty]
phthalate/0.4 wt¥% resin

90 wt% RDX/10 wt% Kel-F 3700 elastomer
90 wt% HMX/10 wt¥ Estane 5703 F-1

92 wt% RDX/6 wt¥% polystyrene/2 wt% dioctyl
phthalate

92 wt% HMX/8 wt¥ Kel-F 3700 elastomer

94.2 wt% RDX/3.6 wt¥ polystyrene/2.2 wt%
trioctyl phosphate

94 wt% HMX/3 wt% nitrocellulose/3 wt%
chloroethyl phosphate

94 wt% RDX/3 wt% nitrocellulose/3 wt%
chloroethyl phosphate

94 wt% RDX/6 wt¥ Exon 461
95 wt% HMX/2.5 wt% Estane/2.5 wt% BDNPA/F
95 wt% TATB/S5 wt% Kel-F 800

80 wt% TATB (Class 2)/15 wt% HMX (Class 2)/5 wt¥
Kel-F 800

88 wt¥ HMX/12 wt¥ rubber/plasticizer binder



Table 1 (Cont)

Name or Code

Pentolite
PETN

Picric Acid
*pyX

RDX

Smokeless Powder
(Single Base)

Smokeless Powder
(Double Base) -

STRATABLAST Ca
TAGND
TAL-1005€3

TA-16 SOP 1.1.0

PAGE 6 of Table 1

PAGE REVISION_ O

FEBRUARY 28, 1986

Composition

50 wt% PETN/50 wt% TNT

Pentaerythritol tetranitrate

Du Pont 85 wt% pure
2,6-Bis(picrylamino)-3,5-dinitropyridine
Cyclonite, cyclotrimethylenetrinitramine
Sfandard military grades. Single or muliti-
perforated grains of colloided nitrocellulose.
Stabilizers, plasticizers, inorganic nitrates,
and other modifying agents may also be present.
Standard military grades. Single or multi-
perforated grains of colloided nitrocellulose
containing nitroglycerin or nitroglycol.
Stabilizers, plasticizers, inorganic nitrates,
and other modifying agents may also be present.
Slurry blasting expliosive

Triaminoguanidine nitrate

Slurry blasting exp1osive3

*Item added to previous revision.
aFor transportation only to and from M- and WX-Division Groups and

storage by Group WX-3.

bFor shipping, storage, and experimental evaluation on less than 5-g

quantities.
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Table 1 (Cont)

Name or Code Composition
TATB Triaminotrinitrobenzene
Tetryl 2,4,6-Trinitrophenylmethylnitramine
TNS Trinitrostilbene
TNT Trinitrotoluene
TNT/NC 80 wt® TNT/20 wtX NC
*TPM Tripicryimelamine
~iiEE£;£;i) 80 wt¥ TNT/20 wt% aluminum powder
XTX-8003 80 wt¥% Recrystallized PETN/20 wt% Sylgard 182

XTX-8004 . 80 wt% RDX/20 wt% Sylgard 182

*Item added to page.
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TABLE 2 wy-3 Pog.l of Table 2
LEVZLOPMENTAL EXPLOSIVES AT GROUP -CBEx=3+P00e Revision 1

The explosivcs listed in this table have been approved for development
according to the procedures in "Group Gx8&wa High Explosives Development (ox-3
Procadures and Authorization. Any limitations or special instructions
relative to these explosives, other than those contained in the Glee3-SOP's, (LU x-3
will be found in the referenced High Explosives Development Proposal (HED).
Any such limitations or instructions must be observed in addition to, and in
the same manner as, those in the appropriate SOP's.

Expcrimental Nominal Composition Reference Weight
Code Number Weight Percent HED Limit
X-0001 . 86. 1 HMX/13. 9 Indowax 170,175 001 ‘ 5 pounds
X-0002 89. 2 HMX/10. 8 Indowax 170/175 001 5 pounds
X-0093 92. 1 HMX/7. 9 Indowax 170/175 001 5 pounds
X-0004 94. 9 HMX/5. 1 Indowax 170/175 001 5 pounds
X-0005 97. 5 HMX/2. 5 Indowax 170/175 001 5 pounds
X=-0006 82.6 ’Hmll'l. 4 Estane 5740X-2 001 5 pounds
KX~-0007 86.4 HMX/13. 6 Estane 5740X-2 ~ 001 1500 pounds
X-0029 93,4 HMX/6. 6 Estanc 5740X-2 001 1500 pounds
X-0010 96. 8 HMX/3. 2 Estane 5740X-2 001 5 pounds
X-0C11 82. 6 HMX/17.4 CPR-1-46A 001 5 pounds
X-0012 86.4 HMX/13. 6 CPR-1-46A 001 5 pounds
X-0013 90.0 HMX/10.0 CPR-1-45A 001 5 pounds
X-0014 93.4 HMX/6. 6 CPR-1-46A : 001 5 pounds
X-0015 96. 8 HMX/3.2 CPR-1-46A 001 5 pounds
X-0016 82. 6 HMX/17.4 CPR-1-46C 001 5 pounds
X-0017 86.4 HMX/13. 6 CPR-1-46C 001 5 pounds
X-0018 90.0 HMX/10.0 CPR-1-46C 001 5 pounds
X-0019 93,4 HMX/6.6 CPR-1-46C 001 5 pounds
X-0020 96. 8 HMX/3. 2 CPR-1-46C 001 5 pounds

¢Title changed from Page Revision 6
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Tablc 2, continued) Page Revision -
Experimental Nominal Composition Reference Weight
Code Number % Weight Percent HED Limit
X-0021 78. 3 HMX/21. 7 Halowax 1001 001 5 pounds
X-0022° 82. 8 HMX/17. 2 Halowax 1001 001 5 pounds
X-0023 87. 2 HMX/12. 8 Halowax 1001 001 5 pounds
X-0024 91.5 HMX/8. 5 Halowax 1001 001 5 pounds
X-0025 95. 8 HMX/4. 2 Halowax 1001 001 5 pounds
X-0026 77.3 HMX/22, 7 Halowax 1013 001 5 pounds
X-0027 82.0 HMX/18. 0 Halowax 1013 001 5 pounds
X-0028 86. 6 HMX/13. 4 Halowax 1013 001 5 pounds
X-0029 91. 1 HMX/8, 9 Halowax 1013 001 5 pounds
X-0030 95, 6 HMX/4. 4 Halowax 1013 001 5 pounds
X-0031 76.2 HMX/23. 8 Halowax 1014 001 5 pounds
X-0032 81.0 HMX/19.0 Halowax 1014 001 5 pounds
X-0033 85. 8 HMX/14. 2 Halowax 1014 001 § pounds
X-0034 90, 6 HMX/9. 4 Halowax 1014 001 5 pounds
X-0035 95. 3 HMX/4. 7 Halowax 1014 001 5 pounds
X-0036 74.0 HMX/26. 0 Halowax 1051 001 5 pounds
X-0037 79. 2 HMX/20. 8 Halowax 1051 001 5 pounds
X-0038 84. 3 HMX/15. 7 Halowax 1051} 001 5 pounds
X-0039 89.5 HMX/10. 5 Halowax 1051 001 5 pounds
X-0040 94. 8 HMX/5. 2 Halowax 1051 001 S pounds
X-0041 86. 0 HMX/14.0 Epolene LV 001 5 pounds
X-0042 89. 1 HMX/10, 9 Epolene LV 001 5 pounds
X-0043 92. 1 HMX/7.9 Epolene LV 001 5 pounds
X-0044 94.9 HMX/5. 1 Epolene LV 001 5 pounds
X-0045 97.5 HMX/2.5 Epolene LV 001 5 pounds
* !tue'r: cha.nged from Pa.g: Re:is:ion 2 N
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. Page3 of Table 2
“able 2, continued) Poge Revision -

Experimental Nominal Composition Reference Weight

Code Number # Weight Percent HED . Limit
X-0046 85. 9 HMX/14. 1 Epolene HD 001 5 pounds
X-0047 89. 0 HMX/11. 0 Epolene HD 001 5 pounds
X-0048 92. 0 HMX/8.0 Epolene HD 001 5 pounds
X-0049 94. 8 HMX/5. 2 Epolene HD 001 5 pounds
X-0050 97.5 HMX/2. 5 Epolene HD 001 5 pounds
X-0051 77. 6 HMX/22. 4 Chlorowax 70 001 5 pounds
X-0052 82.2 HMX/11. 8 Chlorowax 70 001 . 5 pounds
X-0053 86. 7 HMX/13. 3 Chlorowax 70 001 5 pounds
X-0054 91. 2 HMX/8. 8 Chlorowax 70 001 5 pounds
X-0055 95, 6 HMX/4. 4 Chlorowax 70 001 5 pounds
X-0056 73.0 HMX/27.0 Kel-F Wax 200 001 5 pounds
X<0057 78. 3 HMX/21. 7 Kel-F Wax 200 001 5 pounds
X-0058 83. 6 HMX/16. 4 Kel-F Wax 200 001 5 pounds
X-0059 89.0 HMX/11.0 Kel-F Wax 200 " 001 5 pounds
X-0060 94.5 HMX/5.5 Kel-F Wax 200 001 5 pounds
X-0061 75.5 HMX/24. 5 Kel-F Elastomer L1107 001 5 pounds
X-0062 80,4 HMX/19, 6 Kel-F Elastomer L1107 001 5 pounds
X-0063 85. 3 HMX/14. 7 Kel-F Elastomer L1107 001 5 pounds
X-0064 90. 2 HMX/9. 8 Kel-F Elastomer L1107 001 5 pounds
X-0065 95, ] HMX/4.9 Kel-F Elastomer L1107 001 S pounds
' X-0066 75.5 HMX/24. 5 Kel-F Elastomer 3700 001 5 pounds
X-0067 80.4 HMX/19,. 6 Kel-F Elastomer 3700 001 5 pounds
X-0068 85. 3 HMX/14. 7 Kel-F Elastomer 3700 00} 5 pounds
X-0069 90. 2 HMX/9. 8 Kel-F Elastomer 3700 001 5 pounds
X-0070 95, 1 HMX/4. 9 Kel-F Elastomer 3700 001 5 pounds

* It:r:hchax?ged from Page Revision 2 R
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Page4 of Tablg 2
(Table 2, continued) Poge Revision 3
Experimental Nominal Composition Reference Weight
Code Number * Weipght Percent HED Limit
X-0071 77.0 HMX/23.C Exon 461 001 5 pounds
X-0072 81.7 IIMX/18. 3 Exon 461 001 5 pounds
X-0073 86.4 HMX/13. 6 Exon 461 001 5 pounds
X-0074 91.0 IINMX/9.0 Exon 461 001 S pounds
X-0075 95,5 HMX /4.5 !2xon 151 001 5 pounds
X-0076 85, 6 RDX/14. 4 Indowax 170/175 001 S pounds
X-0077 88.7 RDX/11. 3 Indowax 170/175 001 5 pounds
X-0078 91.7 RDX/8. 3 Indowax 170/175 001 A 5 pounds
X-0079 94. 6 RDX/5. 4 Indowax 170/175 001 5 pounds
X-0080 97.4 RDX/2. 6 Indowax 170/175 001 S pounds
X-0081 81.9 RDX/18. 1 Estane 5740X-2 001} 5 pounds
X-0082 85. 7 RDX/14. 3 Estanc 5740X-2 001 5 pounds
X-0083 89.5 RDX/10.5 Estane 5740X-2 001 5 pounds
X-0084 93.1 RDX/6.9 Estane 5740X-2 001 5 pounds
X-0085 96. 6 RDX/3.4 Estane 5740X-2 " 001 5 pounds
X-0086 81.9 RDX/18.1 CPR-1-46A 001 5 pounds
X-0087 85.7 RDX/14, 3 CPR-1-46A 001 5 pounds
X-0088 89.5 RDX/10, 5 CPR-1-46A 001 5 pounds
X-0089 93. 1 RDX/6.9 CPR-1-46A 001 S pounds
X-0090 96, 6 RDX/3.4 CPR-1-46A 001 5 pounds
X-0091 76.4 RDX/23. 6 Halowax 1013 001 5 pounds
X<0092 81.2 RDX/18. 8 Halowax 1013 001 5 pounds
X-0093 86.0 RDX/14. 0 Halowax 1013 001 5 pounds
X-0094 90,7 RDX/9. 3 Halowax 1013 001 5 pounds
X-0095 95.4 RDX/4. 6 Halowax 1013 001 5 pounds

¢ Itern changed from Page Revision 2

SUBMITIED: APPROVED: TPoRovED:

A




sop_1.1.0
Poge5 of Tablg 2

(‘Table 2, continued) Poge Revision

Experimental Nominal Composition Reference Weight
Code Number ® Veight Percent HED Limit
X-0096 85.4 RDX/14. 6 Epolene LV 001 5 pounds
X-0097 -~ 88,6 RDX/11.4 Epolene LV 001 5 pounds
X-0098 91. 7 RDX/8.3 Epolene LV 001 5 pounds
X-0099 94. 6 RDX/5.4 Epolene LV 001 5 pounds
X-0100 97.4 RDX/2, 6 Epolene LV 001 5 pounds
X-0101 74.5 RDX/25.5 Kel-F 3700 : 001 5 pounds
X-0102 79. 6 RDX/20. 4 Kel-F 3700 001 . 5 pounds
X-0103 84.7 RDX/15, 3 Kel-F 3700 001 5 pounds
X-0104 89. 8 RDX/10. 2 Kel-F 3700 001 5 pounds
X-0105 94. 9 RDX/S. 1 Kel-F 3700 | 001 5 pounds
X-0106 76.1 RDX/23, 9 Exon 461 001 5 pounds
X-0107 80.9 RDX/19. 1 Exon 461 001 5 pounds
X-0108 85.7 RDX/14. 3 Exon 461 001 5 pounds
X-0109 90.5 RDX/9.5 Exon 461 001 5 pounds
X-0110 95, 3 RDX /4.7 Exon 461 001 5 pounds
X-0111 94. 8 HMX/0.0 NQ/5. 2 Estanc 5740X-2 002 5 pounds
X-0112 85. 9 HMX/8.9 NQ/5. 2 Estanc 5740X-2 002 5 pounds
X-0113 76.7 HMX/18.0 NQ/5. 3 Estane 5740X-2 002 400 pounds
X-0114 67. 6 HMX/27, 1 NQ/5. 3 Estane 5740X-2 002 5 pounds
X-0115 58, 3 HMX/36. 4 NQ/5. 3 Estane 5740X-2 002 5 pounds
* X-0116 ' 48,9 HMX/45. 8 NQ/5. 3 Estane 5740X-2 002 5 pounds
X-0117 39, 3 HMX/55. 3 NQ/5.4 Estai.e 5740X-2 002 5 pounds
X-0118 29.7 HMX/64.9 NQ/5. 4 Estane 5740X-2 002 400 pounds
X-0119 19. 9 HMX/74. 6 NQ/5.5 Estane 5740X-2 002 5 pounds
X-0120 10. 0 HMX/84. 5 NQ/5.5 Estane 5740X-2 002 5 pounds

# Item changed from Page Revision 2
VBMI : LFNB'TB
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ible 2, continued) Poge Revision -L

Experimental Nominal Composition Reference Weight
Code Number # Weight Percent - HED Limit
Xx-0121 92. 9 HMX/0. 0 NQ/7. 1 Halowax 1013 002 5 pounds
X-0122  84.1 HMX/S.8 iVQ/7. 1 Halowax 1013 002 5 pounds
X-0123  75.2 HMX/17. 6 NQ/7. 2 Halowax 1013 002 5 pounds
X-0124 66.2 HMX/26. 6 NQ/7. 2 Halowax 1013 002 5 pounds
X-0125 57. 1 HMX/35. 6 NQ/7. 3 Halowax 1013 002 5 pounds
X-0126 47.9 HMX/44. 8 NQ/7. 3 Halowax 1013 002 5 pounds
X-0127 38.5 HMX/54. 1 NQ/7. 4 Halowax 1013 002 5 pounds
X-.0128 29.1 HMX/63. 5 NQ/7.4 Halowax 1013 002 5 pounds
X-0129 19.5 HMX/73. 1 NQ/7.4 Halowax 1013 002 5 pounds
X-0130 9.8 HMX/82.7 11Q/7. 5 Halowax 1013 002 5 pounds
X-0131 92.8 HMX/0.0 NQ/7.2 Exon 461 002 5 pounds
X-0132 84.0 HMX/8.7 11Q/7. 3 Exon 461 002 5 pounds
- =0133 75.1 HMX/17. 6 NQ/7. 3 Exon 461 . 002 5 pounds
X-0134 66. 1 HMX/26. 5 NQ/7. 4 Exon 461 ' 002 5 pounds
X-0135 57.0 HMX/35. 6 NQ/7.4 Exon 461 002 5 pounds
X-0136 47.8 HMX/44. 8 NQ/7.4 Exon 461 002 5 pounds
X-0137 38.5 HMX/54. 0 NQ/7.5 Exon 461 002 5 pounds
X-0138 29.0 HMX/63.5 NQ/7.5 Exon 461 002 5 pounds
X-0139 19. 5 HMX/72.9 NQ/7. 6 Exon 461 002 5 pounds
X-0140 9.8 HMX/82, 6 NQ/7. 6 Exon 461 002 5 pounds
X-0142 90.2 HMX/4.6 LATB/5. 2 Estane 574021-2 004 5 pounds
X-0143 85. 6 HMX/9.2 LATB/5. 2 Estane 5740X-2 004 400 pounds
X-0144 76.3 HMX/18.5 DATB/5. 2 Estane 5740X-2 004 400 pounds
X-0145 67.0 HMX/27.8 DATB/5. 2 Estane 5740X-2 004 400 pounds

m changed from Page Revision 7
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‘"able 2, continued) Poge Revision

~1

Experimental

Nominal Composition Reference Weight
Code Number ¥ Weight Percent HED. Limit
X-0146 57.7 HMX/37.1 DATB/5. 2 Estanc 5740X-2 004 400 pounds
X-0147 48.2 HMX/46.5 DATB/S. 3 Estane 5740X-2 004 400 pounds
X-0148 38,6 HMX/56. 1 DATB/S5. 3 Estane 5740X-2 004 5 pounds
X-0149 29.1 HMX/65. 6 DATB/5. 3 Estane 5740X-2 004 5 pounds
X-0150 19.5 HMX/75.2 DATB/S5. 3 Estane 5740X-2 004 5 pounds
X-0151 9.7 HMX/84.9 DATB/5.4 Estane 5740X-2 004 S pounds
X-0152 4.9 HMX/89.7 DATB/5. 4 Estane 5740X-2 004 5 pounds
X-0154 88.4 HMX /4.5 DATB/7. 1 Halowax 1013 004 5 pounds
X-0155 83.9 HMX/9.0 DATB/7. 1 Halowax 1013 004 5 pounds
X-0156 74.8 HNMX/18. 1 DATB/7. 1 Halowax 1013 004 5 pounds
X-0157 65. 6 HMX/27.2 DATB/7. 2 Halowax 1013 004 5 pounds
X-0158 56. 4 HMX/36. 4 DATD/7. 2 Halowax 1013 004 5 pounds
’ ‘«0159 47.2 HMX/45. 6 DATB/17. 2 Halowax 1013 004 5 pounds
| X-0160 37.9 HMX/54. 9 DATB/7. 2 Halowax 1013 004 5 pounds
X-0161 28.5 HMX/64. 2 DATB/17. 3 Halowax 1013 004 5 pounds
X-0162 19.0 HMX/73.7 DATB/17. 3 Halowax 1013 004 5 pounds
X-0163 9.6 HAX/83.1 DATB/7. 3 Halowax 1013 004 5 pounds
X-0164 4.8 HMX/87.9 DATB/7. 3 Halowax 1013 004 5 pounds
X-0165 92.2 HMX/0.0 DATB/17.8 KFE 3700 004 5 pounds
X-0166 87.7 HMX /4.5 DATB/17. 8 KFE 3700 004 5 pounds
X-0167 83.3 HMX/8.9 DATB/7.8 KFE 3700 004 S pounds
X-0168 74.2 HMX/17.9 DATB/7.9 KFE 3700 004 5 pounds
X-0169 65,1 HMX/27.0 DATB/7.9 KFE 3700 004 400 pounds
X-0170 56, 0 HMX/36. 1 DATB/7.9 KFE 3700 004 5 pounds
Item changed from Page Revision 0
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Poge 8 of Table 2
(Table 2, continued) Page Revision 2
«xperimental Nominal Composition Reference Weight
Code Number * Weight Percent HED Limit
X-0171 46,8 HMX/45. 3 DATB/7.9 KFE 3700 004 5 pounds
X-0172 37. 6 HMX/54.5 DATB/7.9 KFE 3700 004 5 pounds
X-0173 28.3 HMX/63.7 DATB/8,0 KFE 3700 004 400 pounds
X-0174 18,9 HMX/73.1 DATB/8,0 KFE 3700 004 5 pounds
X-0175 9.5 HMX/82.5 DATB/8.0 KFE 3700 004 5 pounds
X-0176 4,8 1IMX/87.2 DATB/8.0 KFE 3700 004 5 pounds
X-0177 99.7 75/25 Cyclotol/0, 3 a-nitronaphthalene 003 40 pounds
X-0178 99.6 75/25 Cyclotol/0.4 a-nitronaphthalene 003 40 pounds
- X-0179 99.5 75/25 Cyclotol/0, 5 a-nitronaphthalene 003 40 pounds
X-0180 92,2 HMX/0.0 NQ/7.8 KFE 3700 | 002 5 pounds
X-0181 83.5 HMX/8.7 NQ/7. 8 KFE 3700 002 5 pounds
X-0182 74.6 HMX/17.5 NQ/7.9 KFE 3700 002 5 pounds
X-0183 65.7 HM?(/ZS. 4 NQ/7.9 KFE 3700 002 400 pounds
K-0184 56. 6 HMX/35.4 NQ/8.0 KFE 3700 002 5 pounds
X-0185 47.5 HMX/44.5 NQ/8.0 KFE 3700 002 5 pounds
X-0186 38.2 HMX/53.7 NQ/8. 1 KFE 3700 002 5 pounds
X-0187 28.8 HMX/63. 1 NQ/8. 1 KFE 3700 002 5 pounds
X-0188 19. 3 HMX/72.5 NQ/8. 2 KFE 3700 002 5 pounds
X-0189 9.7 HMX/82.1 NQ/8.2 KFE 3700 002 5 pounds
X-0190 89. 11 RDX/9.9 KFE 3700/0. 99 Beeswax w/Alox 006 300 pounds
X-0191 93.07 HMX/2.97 NC/2.9 CEF/0, 99 Beceswax 006 500 pounds

w/Alox

X-0192 85.0 HMX/15. 0 Viton 007

¢ Item chanped {rom Page Revision |
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(Tadle 2, continued)
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PAGE _9 of Table 2

PAGE REVISION __ 4

Experimental Nominal Composition Reference Weight
Code Number Weight Percent HED Limit
X-0193 Experimental detonating fuse explosives 008 See footnote
Compositions range from 73. 1 HMX/26. 9
, Sylgard 182 to 98.9 HMX/1. 1 Sylgard 182
X-0194 Experimental detonating fuse explosives 008
Compositions range from 70 PETN/ 30 Phase 3, 20 pounds
Sylgard 182 to 80 PETN/20 Sylgard 182 Addendum 2
*X-0195 55. 9 HMX/36.1 DATB/8.0 Estane 004 400 pounds
*X-0196 56.8 HMX/36.6 DATB/6. 6 Estane 004 400 pounds
X-0197 | 88.7 HMX/11.3 Teflen 001 5 pounds {
X-0198 67. 1 HMX/32.9 Teflon 001 5 pounds
X-0199 88.7 HMX/10. 3 Teflon w/wax and Alox 001 5 pounds
X-0200 67.4 HMX/32. 6 Teflon w/wax and Alox 001 S pounds
X-0201 60 TNT/40 RDX 009 200 pounds
X-0202 40 Barium Nitrate/60 TNT 005 800 pounds
X-0204 83.2 HMX/16.8 Teflon 001, 1000 pounds
_ Addeadum 8
X-0205 84.2 HMX/15.8 Teflon w/wax and Alox 001, 1000 pounds
Addeadum 8
X-0206 84.2 HMX/15. 8 Nitroso elastomer 011 150 pounds
X-0207 80 HMX/20 Sylgard 182 008 500 pounds
X-0208 80 RDX/20 Sylgard 182 008 500 pounds
X-0209 95.5 HMX /2.5 Elvax 460/2.5 Be-Square 012 100" pounds
170/175 wax
Footnote: Weight limit for any given composition is 500 grams. With:n this

limit, material may be replaced as cross-linked batches and are

sent for disposal.

& Item changed from Page Revision 3
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Experimental

Nominal Composition

sop_1.1.0
Page 10 of Ta Table 2
Poge Revision 1

Reference Veight
Code Number Weight Percent HED Limit
X-0210 94. 1 HMX/2.95 Estane/2.95 BDNPF 013 1000 pounds
X-0211 1LX-07 - 90 HMX/10 Viton A 014 500 pounds
X-0212 90 HMX/10 CPR X9B-78B 015 1000 pounds
X-0213 94, 6 HMX /2.0 Estane/2,0 BDNPF/1. 4
Be-Square 170/175 wax 016 1000 pounds
X-0214 90 HMX/10 Viton A 017 1000 pounds
X-0215 90,0 HMX/8. 5 Viton A/1.5 Beeswax 017 1000 pounds
X-0217 HMX 25 - 94 019 See HED-019, V.C.
DNPA 0-50
BDNPF 0-50
BDNPA 0-50
Wax 0- 5
Surface Active Agents 0- 0.25
X-0218 HMX 90 - 95 020 1000 pounds
Halowax 1014 0-10
Hydrocarbon Waxes 0- 5
Alox 0- 2
Estane 0- 2
Surface Active Agents 0-1
X-0219 TATB 0-92 021 Sce HED-021, 1II. C.
HMX 0-9
Kel-F 9-15
X-0220 DATB 40 - 60 022 #See HED-022, V. D.
Urea-formaldehyde
Microballoons 20 - 40
! Epoxy resin/chlorendic
anhydride 10 - 30
X-0221 RDX 40 - 60 022 ® See HED-022, V. D.
Ursa-formaldehyde
Microballoons 20 - 40
Epoxy resin/chlorendic
anhydride 10 - 30
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(Table 2, continued)

so’ la lo o
Page 11 of Table 2

Poge Revision .
Experimental Nominal Compositioa Reference Weight
Code Number Weight Percent HED Limit
X-0222 DATB 30 - 60 022 See HED-022, v.D.
Phenol-formaldehyde ~
Microballoons 20 - 50
Epoxy resin/chlorendic
anhydride 10 - 30
X-0223 RDX 30 - 60 022 See HED-022, V.D.
Phenol-formaldebyde
Microballoons 20 - 50
Epoxy resin/chlorendic
anhydride 10 - 30
X-0224 RDX 74.0 023 4000 pounds - uncoated
Aluminum S 20.0 ¢ 2000 pounds - coated
Be-Square 170/175 wax 5.4
Elvax 460 0.6
s Coating compounds 0-0.5
X-0225 HMX 94.0 024 1000 pounds
: DNPA- 35
FEFO 2.5
X.0226 RDX 80 - 90 001 See HED-001,
EDC-38 PETN 76.0 025 See HED-025, IV. E.
RTY Silicons 24.0
X-0227 Nitroguanidine 70-100 026 1000 pounds
Kel-F elastomer 0-30
X-0228 Nitroguanidine 70 - 100 026 1000 pounds
Estane 5703 0-30
X-0229 Nitroguanidine 70 - 1000 026 1000 pounds
DNPA polymer 0-18
BDNPF/A nitroplasticizer 0 - 12
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Page 12 of Table 2

Poge Revision .
~able 2, continued)

Experimental Nominal Composition Reference Weight
Code Number Veight Percent HED . Limit
X-0230 RDX 94 023 See HED.023
- Be-Square 170/175 wax - Elvax 460 6 Addendum 1},
v.C.
X-0231 HMX 5«40 027 See HED.027
Tungsten 40 - 95 ’ V1.D.
Exon 461 0-10
Plasticizer 0- 5
X-0232 HMX 5«40 027 See HED-027
Tungsten 40 - 95 Vi.D.
Kel-F 0-10 :
Plasticizer 0- 5
X-0233 HMX : '5.40 027 See HED-027
Tungsten ~ 40 - 95 V1. D.
Polystyrene 0-10
Plasticizer 0- 5
X-0234 HMX 90 - 95 019 See HED-019
DNPA . o - ‘o Vlc Do
CEF 0- 5
Surface-active igents 0- 0.5
X-0235 HMX 90 - 95 019 See HED-019
DNPA 0-10 V1. D.
BDNPF-BDNP: eutectic 0-10 :
Estane 0«5
Surface-active agents 0- 0.5
#X-0236 TATB £95 028 See HED-028
Polystyrene/DOP 25 V.D.
t Surface-active agents s 1
®X.0237 TATB £95 028 See HED-028
Wax/Elvax 25 V.D.
Surface-active agents s 1
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_ PAGE .1d of Table 2

Table 2, continued) PAGE REVISION____f

Experimental Nominal Composition Reference Weight

Code Numter Weight Percent HED Limit

X-0238 TATSB £95 028 See HED-.028

- Estane * 5 : V.D.

Surface Active Agents 2 1

X-0239 HMX 5 « 40 027 See HED-027
Estane 0-10
Plasticizer 0- 5

X-0240 HMX 95 029 See HED-029
Viton 5 Iv.

X-0241 Nitroguanidine 90 - 100 026 1000 pounds
Wax/Elvax 0- 10 Addendum 1

*X-0242 HMX 90 - 95 013 5000 pounds

BDNPF-A 0- 5 Addeadum 2
Estane 0- 5§
Calcium Stearate 0- 0.5

X-0243 DATB £95 028 500 pounds
Polystyrene/DOP 2 5 Addendum 1

X-0244 DATB £ 95 028 500 pounds
Polystyrene/TOF 2 5 Addendum ]

X-0245 DATB <95 028 500 pounds
Wax/Elvax 2 5 Addendum 1}

X-0246 DATB <95 028 500 pounds
Estane 2 5 Addendum 1

X-0247 DATB €95 028 500 pounds
Kel-F 2 5 Addendum 1
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Table 2, continue PAGE 14 of Table 2
¢ + contizied) PAGE REVISION____2
. Expsrimental Nominal Composition Reference Weight
Cods Number Weight Percent HED Limit
X-0248 DATB £ 95 028 500 pounds
) DNPA/BDNPA-F 2 5 Addandum }
X-0249 RDX <42.9 (50 v/o) 008 S pounds
* Sylgard 182 0-40 Addendum 1
Barium carbonate 0-70
-. X-0250 RDX <57.5 (50 v/o) 008 5 pounds
Sylgard 182 0-40 Addendum 1
Cyanuric acid 0-70
X-0251 DATB < 42.6 (50 v/o) ([ ] 5 pounds
Sylgard 182 ~ 0-40 Addendum 1
Barium carbonats . 070
X-0252 DATB £57.1 (50 v/o) 008 S pounds
. Sylgard 182 0-40 Addendum 1
Cyanuric acid 0-70
X-0253 . TATB <95 o028 500 pounds
Dapon M < 5 Addendum 2
*X-0254 RDX <47.3 HED-030 $ pounds
BaCoO,
*X-0255 RDX <66.5 HED-030 S pounds
Estane + 8.9
‘$X-0256 RDX <45.7 HED-030 5 pounds
v‘m b 90‘
BaCoO, 244.9
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{Table 2, continued)

so’ ‘0 lo° .
PAGE ___15 of Table 2~
" PAGE REViSION__O

Experimental Nominal Composition Refereace Weight
Code Number Weight Percent HED ° Limit
X-0257 RDX <63.5 HED-030 5 pounds
- VM b3 ‘3. o
Ozxamide 223.5
X-0258 RDX £47.7 HED-030 5 pounds
. Polystyrens 2 4.1
DOP 2 1.4
BaCO, 246.8
X-0259 RDX <67.4 HED-030 5 pounds
Polystyrens 2 5.8
DOP 2 ‘o 9
Oxamide . 224.9
X-0260 RDX s47.9 HED-030 5 pounds
WB - 20 5
Elvax 2 2.5
BaCO, 247.1
T X-0261 RDX <67.9 HED-030 5 pounds
‘ wu b3 30 ‘ '
Elvax 2 3.5
X-0262 DATB <47.0 HED-030 S pounds
Estane 2 6.3
BaCO, 246.7
X-0263 DATB £66.3 HED-030 5 pounds
! ~ Estane > 89
Oxamide 224.8
X-0264 DATB <45.4 HED-030 5 pounds
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(Table 2, continued)

1 Experimental Nominal Composition Reference Weight
Code Number ___Weight Percent HED - Limit
X-0265 DATB £€63.2 HED-030 S pounds

Oxamide =223.7
X-0266 DATB £47.4 HED-030 5 pounds
Polystyrene ‘ 2 4.1
DOP 2 1.4
. BaCO, 247.1
© X-0267 DATB | £67.1 HED-030 5 pounds
Polystyrene 2 5.8
DOP 2 2.0
qunldo .' 225.1
X-0268 DATB £47.6 HKED-030 5 pounds
Wax 2 2.5
Elvax z 2.5
BaCO, 3_27. 4
X-0269 DATB £67.6  HED-030 5 pounds
Wax > 3.6 ’
Elvax 2 3.5
Oxamide - 225.3
X-0270 RDX 50-85 m:b-ozz 200 pounds
Exon 15-50 Addendum 3
® X-0271 Barium Nitrate ~76.0 HED-031 2000 pounds
) Decylgallophenone or ~ 0.5
Nitrocellulose

% Item added to Page Revision 1
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Poge Revision Ie
(Table 2, contlnued)
Experimental Nominal Composition Reference Welght
Code Number N Welght Percent HED Limit
X-0272 HMX <98 HED-013 500 pounds
TATB - 0«10 Addendum 3
Estane 0-8
Calclum Stearate 0-0.%
X-0273 HMX £92 HED-021 $00 pounds
DATB £92 Addendum 1
- Kel-F 8-15
X-0274 RDX 0-60 HED-032 1000 pounds
TNT 35 - 100 Addendum 1
AN (NH NGy ) 0-170
Compatible surface active 0 -2
" agent '
*X-.027% TATB 40 HED-033 S0 kg
TNT 40
Aluminum 20
o #X-0276 RDX 59. 5 HED-023 50 kg
Ca 38.9 Addendum 3
B® wax 4.1
Elvax 0.5
*X-0277 RDX 62.2 HED-023 50 kg
Fe 33.0 Addendum 3
B® wax 4.3
Elvax 460 0.5
1 *X.0278 RDX 42.2 HED-023 50 kg
3‘(“0". s2.9 Addendum 3
B® wax 4.4
Elvax 0.5
*X.0279 RDX S4.1 HED-023 S0 kg
CsNO, 40.8 Addendum 3
B® wax 4.6
Elvax 0.5
*Items changed from Page Revision 3
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Page 1B ef Tyablg 2
Poge Revision
(Table 2, continued)
' rimental Nominal Composition Reference Weight
“=dg Numbez Weight Percent HED Limit
X-0280 RDX 98,0 HED-013 250 kg
Estane 5.0 Addendum §
X-0281 RDX 98.0 HED-013 230 kg
Estane 2.9 Addendum §
BDNPA/F 2.5
xX-0282 HMX 9s8. 5 HED-034 $00 kg
Estane 4.5 Phase $
X-0283 HMX £95.0 HED-029 500 kg
Kel-F elastomer 2.5t0 10.0 Addendum 1
Various plasticizers 2.5t 5.0
X-.0284 RDX Oto 60 HED-032 500 kg
TINT : 38 to 100 Phase 3
AN (KNG, ) Oto 70 . Addendum 2
Compatible surface active Oto 2
agents
X-0285 HMX 9s.5  HED-034 500 kg
Vibrathane 4.5 Phase 3
Addendum 1
X-0286 HMX 97 £ 0.5 HED-035 250 kg
Kraton 1.38 Phase 3
High-vacuum oil plasticiser 1.65
¥X-0287 HMX 97.8% 0.5 HED-035 250 kg
Kraton 1.43 Phase 3
B* Wax .17 Addendum 1
*X-0288 HMX £78.0 HED-008 5 kg
Fluorolube MO-10 222.0 Phase 2
Cab-0-8il € 3.0 Addendum 2
¢ltem added to Page Revision §
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Pogc Romton __L,_
('rablc 2, eoathuod)

~cperimental *, ;| Nominsl Compositioa .. Rdounct_.,-~ ’ w-’izh
. ode Nnmbor Wel‘ht Porcent R HED - - t

.,"g -

e ETR T e T CmaraE e L AN RS
) x-ou’ HMX R e 875.0. HED-O“ ,Z" AP | kg

“rluorolubo Lai260 .. az2.0. ¢ Phase2 AP T LT

| _:? ' .b.o.su . t 3.0 ,. Addcndnml RS
e s a e ey ’~ SRR
T exD290 - TATB e e 95. . HED-OZ] 2t 2000 kg
et 7 KeleF goo0 - - - . .8 - Phase S - v :
S R - Addoudum? T

L
o,

“x.0291  TATB - . " 92.8 © HED-021 . 500%g.
- . Kel-F 800 . " 7.8  _ Phase$ . o
J . - S | " Addendum 8
| Xx-0292 . TATB 9298 | HED-021 . . 500%kg

S Vibrathanes . 2«28  Phased .
5 | | .5 Addendums :
X-0293 RDX ' 4042 HED-036 ° " - AS.6kg. .
AN " 60%2  PhaseS ", Lo

T x-0294 RDX ~ 4042  HED-036 = ~-45.4%g
. AN - Sa2 Phase 3 :
MAN 1542 .

X-0295 = RDX _ 4042 HED-036 45.4%g -
AN v 302 Phase 3 _ ,
MAN 3042 ot

X-0296 TATB 90 =99 \ HED-021 500 kg
Kratoa 10 =1 Phase 3
Addendum $

, X-0297 TATB 97.8 HED-021 © 500 kg
- Kel-F 800 2.5 Phase 3
Addendum $
X-0298 HMX : 97.5% BED-035 250 kg

Kraton 1.12 Phase 3
Hywvac oil 930503 1.38 Addendum 2
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T (Table 2, ‘¢ontinued)
npezlmuax Nomml Composition
. Code Numbep -: Welght Perceat
o v'_,',;"f"-- . - -_:»'.‘:$-':' o
o~ :8;9299 S DATB - - ‘9542
g T s . Vitoa A S&2
X-0300. . - paTB 9542
~ Estane 5%2
X-0301 RDX 98
| Viton A 5
X-0302 g
*X-0303 RDX 95.0
Estane 4.5
Polvester fibers 0.5
¢X-0304 RDX 95.0
Estane 3.5
v . Polyester fibers 1.5
X-030s TATB 95.0
) Kel-F 800 2.5
Fluorelube plasticizer 2.5
X-0306 Nitroguanidine 95.0
Viton A ' 5.0
X-0307 Nitroguanidine 95.0
Viton A 4.0
Fluorolube plasticizer 1.0
*$X-0308 RDX 95.0
Estane 4.5
Polyethyleae fibers 0.5
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Phase $

Addendum §

HED-004
Phase 3
Addendum s

HED-029
Phase 3
Addendum 2

HED-040
Phase 2

HED-013
Phase 3 .
Addendum 7% Rev 1l

2000 kg

HED-013
Phase 3 ,
Addendum 7, Rev. }

2000 kg

HED-02) 2000 kg
Phase 3

Addendum 5

HED-026
Phase 3
Addeadum 3

500 kg

HED-026
Phase 3
Addendum 3

500 kg

HED-013
Phage 3
Addendum 7, Rev. 1

2000 kg

25 kg

100 kg

.Y

/

S kg -.
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(Tadle 2, continued)
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PAGE 21 of Tabdle g

PAGE REVIS]ION

*

Reference

Experimentsl Nominal Composition Weight
Code Number Weight Percent HED Lin?
1-0309 INT : 74.6  HED-O041 500 kg
(Destex) glgninun lg.; Phase 3
Acetylene black (carbon) 1.9 .
X-0310 NQ ' 95.0 HED-026 100 kg
Viton LM $5.0 Phase 3
Addendunm 4
X-0311 NQ 95.0 HED-026 100 ka
Viton 10 5.0 Phase 3
_ Addendum 4
X-0312 RDX ‘ 95.0 HED-013 100 kg
Estane 3.5 Phase 3
Polyethylene fibers 1.5 Addendun 7
Revision 1
X-0313 NQ- 95.0 HED-026 100 ko
Viton A-HV $.0 Phase 3
Addendum 4
X-0314 NQ 95.0 HED-026 100 kg
Yiton C-10 5.0 Phase 3
Addendunm 4
X-0315 NQ 95.0 HED-026 100 kg
Viton L-31 5.0 Phase 3
Addendum 4
X-0316 NQ 91.0 HED-026 1 kg
RDX 4,0 Phase 3
Viton A 5.0 Addendum 5
X-0317 . NQ 87.0 HED-026 1 ka
RDX 8.0 Phase 3
Yiton A 5.0 Addendum §
*X-0318 HNS 80.0 HED-038 0.1 ka
Sylgard 182 20.0 Phasgyiu
*1tem added to Page Revision 4
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(hb'le 2. continued) , PO a0
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1 Expérimental ;f:' ,_j'; Nunine‘l Composltion
s Code I!mber . weight Percent

X-m19.~ | ;nn ‘}7- ,". . .‘
ST . R
i .;. h]-FBfw . B

U030 5 TATS -
_m-r aoo

D UX-0320 TATB
M Phase 3:.
St ' _Ke.l-F 800 Addendml 10 _

X022 Fdrybust2n - _um-mz S ig S

.*x-0323 0w .Too HED-026 4 o too tg’:"-"'
PUREIDE AR Kraton G/Hyvac of} - - " Phase 3 . 7
s - . '.Mdendunﬁ

' MED-026.. . wo kg o e
Phase 3 , R
Addendum 6 .' e T L

HED-026 © -~ 100 kg
Phase 3 , .
Addendun B_‘f K

MED-026 = ~ 100kg - '
Phase 3 RS
Addendum 6

HED-026 100 kg
Phase 3 .
Addendum 6

HED-026 100 kg
Phase 3 ,
Addendum 6

HED-021 = . 227 kg
Phase 3 | |
Mdendum 5 .

(

Hm-ozl o
- Phase 8
5 Addendun w

HED-ON

oS3 o3 kS
000 000 GO0

%
00

*r0324 © w -
. VMt A

*X-0325 NQX
WM
Viton A

*X-0326 NQ

[ ) S

Viton A .
*X-0327 NQ

HMX
% Kraton G/l-lyvac ofl

*X-0328 NQ

HMX
Kraton G/Hyvac ofl

X-0329 TATB
Phenoxy

BB wB8 aBF RS oRS
- 000 000 000 oo o000

w®
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(Table 2, cont fnued)
Experimental Nominal Composition Reference Weight
N Code Number lleight Percent HED_ Limit
X-0330 “ATB 97.2 HED-021- 227 kg
. Polystyrene/polyphenylene- 2.8 Phase 3
. ' oxide Addendum §
X-03 TATB 99.5 HED-021 227 kg
Kel-F 800 0.5 Phase 3
Addendum S
X-0332 TATB HED-021 227 kg
Kel-F 800 Phase 3
Addendum 5
X-0333 TATB HED-021 227 kg
Kel-F 800 Phase 3 :
Mdendum 5
X-0334 NQ _ HED-026 100 kg
HMX Phase 3
Kraton G/Hyvac ofl Addendum 6
X-0335 NQ HED-026 100 kg
MX Phase 3
. Kraton G/Hyvac oil Addendum 6
X-0336 nQ HED-026 100 kg <
Polyvinyl alcohol Phase 3 