Rapy (O o)

EPA/600/R-58/103

Emission Factors for the Disposal
of Energetic Materials by Open Burning
and Open Detonation (OB/OD)

By

William J. Mitchell and Jack C. Suggs
US Enviroumental Protection Agency, MD-46
Research Triangle Park, NC 27711

AUGUST 1998

This emission factor database
was created vsing data collected
by the U.S. Department of Defense

31386

(A



LPL/600/R-98/103

Emission Factors for the Disposal
of Energetic Materials by Open Burning
and Open Detonation (OB/OD)

By

William J. Mitchell and Jack C. Suggs
US Environmental Protection Agency, MD-46
Research Triangle Park, NC 27711
POC: William J. Mitchell 919-541-2769

AUGUST 1998

This emission factor database
was created using data collected
by the U.S. Department of Defense

e



R I 1
T =
Tables . e e e s e e .
Listing of ARbbrevietions and Dbeiinitions of Terms ..........
ACKNOW LEdUIMEIITS . v i it s e et e e e e e e
EXeCUTive SUMMETY + vt it e i i e e e s R ...
Chapter 1 IntroduUCiiOn ...ttt i e it .
Chapter Z Methods and Materials ..... e e e .
Chapter 2 Construction and Validation of the Database

Chapter & Guidance on Usling the
Chapter ¢ Recommendations for
REZEXEeNCES . ittt e e

Overview of the

Validated Databass

Contents

Chapter 5. Discussion of Results for Open Detonations
Chapter €. Discussion of Results for Water-Suppressed

Detonations .. i v i e e s e e e
Chapter 7 Discussion of Results Irom Burns ..........

Detailed Descriphions
Sampling and Analysis
Target Analvtes .....

Pmission Factors for

Emission Factors Ifor

Database ............
Future Work

of the Energestic Materials

Methodologies Used ....

urng .... .. e e e e
Detgnations ........ e

ii

g

o]
14-423
4§

[

(R

iny b4

fond
15N

[}

tD )
el

d
O

L
~J

45

47

%]
jan

&2}
e}

[aX)
o

(o)
o



Disclaimer

The

U.5. Environmental Protection Agency through its Office of ressarch
and development funded the data analysis and validation study described
in this report. It has been subijected and

to the agency’ s pesx

)
administrative review and has been d for publication

document.
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Zbhstract

" This report _on:a:ns g valid 3 dat base of Dollu*ar* ewission
a*@;ib hle o the fal
open—alr burning
(OB/0OD: . The em
Trom studies, whi

f -
and apﬂan,inuu detonation proc
the database were compiled usi
quantities of particlies, seml
2d dibenzo-p-dioxins ang Ifuran

organic compounds, 3
metals, volatlls ic pounds, and inorganic gases rvl@as
0.22 kg of energetic materials were detonated anda 2.2 kg of th
materials were burned in 230 m chambers, called BangBoxes. Air samples
from the chamber were analiyzed Ifor over 275 anQ¢§tes. The actj“rs taken
validati base are also described along with the minimum
fica for szacn pollutant mezsuremon* system. Summary
statistics wer ulated and compared to the results from smallex
{6.02 kgiana larger (250-2,200C kg) scale detonations and burns of
energetic materials. These comparison5 confirm and expand upon resu
from zarlier studies which determined that emission factors derivso
chamber-based results can be ;sed To predict the emission proaucts
woluld be released from much larger scale detonations and burns, tha
the results are scaiable. These Pom*a“*sons also indicate that 0B~
OD-based processes can be environmentally friendly ways to dispose of
many oI tThe energetic materials in the demil inventories of the woxrlid.
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DPG: Dugwey Proving Ground, UT

LLNL: ermore National naboratories
SNL: Sandia Nationsl _aboratories

Blast effect: the high pressure generated by the explosion.

Brisance: the ability of an explosive to provide shock waves to shatter

the ta“ et. After shatrtering the target, the shock wave can continus

moving through ! In this respect, brisance 'ffers from blast
can not transmit the energy Through solic

ne target, but shock waveg can.

Composite Explosive: 2 solid propellant comprised of an oxidizer (e.g.,
ammonium perchlorate) and z metallic fuel {(e.g., zluminum powder; held
together by & polymeric substance {(e.g., polyputadiens).

Double-base Propellant: A sclid propellant comprised of nitrocelluloss
(NC} and nitroglvcerin (NG;.

Emission Factor: The mass of an analyte released by a detonation or burn
normalized to *nﬂ energetic mass of the material (MEM;) detonated. In th
database, the emission factors are in texrms of Kg analyvte/kg MEM.

Encapsulated Energetic: An assembled energetic-conteining materiel, such
as a mine or a fuze.

Energetic: A substance, either & pure compound ©r & mixture oI
compounds, capable of undergoing a very rapid chemical change, releasing
large quantities of heat and larcge volumes of hot gases. Includes high

explosives, low explosives (propesllants and pyrotechnics), incendiaries,
fuse powders and thermites.

&l compound or mixture which, when subjected tTo heat,

Explosive: A chemic

impact, friction, shock or other suitable stimulous, undergoes a very
rapidchemical reaction with the evclution of large volumes of heated
gases that exert high pressures in the surrounding medium. Explosives
are a subset of energetics, excluding those which do not produce large
volumes of hot gases (e.g., incendiaeries, fuse powders and thermites).

High Explosive: An energetic materiel in which the decomposition process
{(detonation,) proceeds through the entire material at supsersonic speed.
The rate at which the decomposition process passes through the explosive
is determined by the velocity of the shock wave.
THT, RD¥ and PETN are examples of high explosives.
Low Explosive: An energetic material in which the decomposition process
{(deflagration) occurs &t subsonic speed. The decomposition occurs on
the surface of the explosive only; there is no shock wave.

opellants and pyrotechnics are examples of low explosives.

vi
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Target Analytes: The chemical species so
a2to ns and burns, e.g., Pb, Al, ace

ught in the =missions from the
tio a
ntified in Appendix C.

vlene. The target analytes are

Propellants: A solid propellant comprised of nitrocellulose

e
roglycerin (NG} and nitroguanidine (NQ;.
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Executive Summary

A database of emission factors applicabls to the open burning {(in burn
pans, OB} and open detonaticn (0D) practices routinely used to destroy
surplus or unserviceable energetic materials has been constructed and
validated using emissions data from 1€ energstic materials which were
burned and 23 materials which were detonated in a 930 m”’ chamber called

a BangBox. Both high and low explosives 1In bulk and assenbled
{encapsulated) form were detonated, but conly low explosives in bulk and
encapsulated forms were burned.
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waste simulated one that would resul r lsaning the processing
equipment afrfer an aluminized ammonium perchlorate (A1-AP) waste had
been manuifactured. The burns of these surrogate materials were initiated

1th diesel fuel.

A compariscen of the emission factors in the database 1o those generated
in other chamber studies and in large scale, unconfined field tests
showed that all test results conformed to detonation theory. This
finding indicates strongly that it should be possible to classify
energetic materials into broad categories fZor the purpose of predicting
the emission products and confirmed that chambers can be used to derive
emission factors for use 1in predicting the emissions from unconfined
detonations and burns.

Significant findings from thess compariscns follow.

Findings Applicable To Both OB and OD

(1) Uncenfined detonations, lightly-confined detonaticns and
burns vield similar emission products, but the mix of products is
different. If the energetic materials do not contain toxic metals,
chlorine, plastic, wood or diesel fuel, the emission products will be
CC,, H,O and N, along with small guantities of NOx and light
hyvdrocarbons. Consistent with detonation theory, molecules larger than
the starting mcolecules are not formed, even when the detonation is
partially confined.

{2) The following four parameters are statistically the same
across all the items detonated and burned in an unconfined state: %C as
COx, %CO/COx, %N as NOx, and SNO/NOx.

(3} The emission products from most energetic materials destroyed
by OB and OD processes will be adequately represented by the following
analytes: CO,, CO, NO, NO,, total saturated hydrocarbons (2.g., ethane,
propane, butane), acetylene, sthylene, propene, benzene, toluene, and
particulate.

{45 Low recoveriss of aluminum, lead, sulfur and chlorine wer
common across all detonation and burn studies used in these comparisons.
In all studiss 98 to 99% of the chlorine recovered was determined to be
HC1l. The high reactivity of chlorine is a likely explanation for the low
receveries. The reasons for the low recoveries for sulfur and the
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operations are commor.lv Zound in the e

varricularliy dif ¢ correcTt for contaminatiorn i~

volatile organic compounds (SV0OCs le from The e r
r the soil by the blast wave or movemant ¥l

compensats for +'ho— sample contamination frow These sourc
msasuring the emission products Zrom OFE and 0D activities, background
samp.es snoulc be collected by sampling the emissicns Irom burning oxr
aetonating a that would not be expected to release SVOC’'s or
metals, e.¢., detonation cord and nitrocsllulose.
Pindings Applicable to OD Only

) For the unconfined detonastions, the median % recovery oI
carbon as carbon oxides (C0- - CO) was 98.53%; only 1.6% of the carbon
was recoveraed as CC. The median % recovery of nitrogen as NOx was
The remaining nit :ogen was Lil nvers . in coniormancs
detonetion theor and th& le dstonations conducted

in the tunnsls a-

(23 Detonatrion~based processes can bs an environmentally-safe way
to dispose of bulk energetic materials, particularly for those which
nhave bsen recovered from assempled munitions and for which there is no
commercial or militeryv use. This 1s especielly applicable when: (1) the
detonation occurs in an unconfined light c } o (21 the

eronation goes high order; (3} th il c S ]
atmosphe are not hazardous in th T
g erials T

S (=%
metals in The energetic mat s 1
enough not to endanger the health of humans or ecosystems or, their
release To the environment can be kept below these levels. Coupling O
with phytoremediation technigues could be particularly rewarding in
terms of protecting human haa th and the environment in both the short
Term and long term.

3} It is also possible that many assempled munitions coulid be
destroyed in an environmentally sale manner using detonation-based

processes, p”OVldeQ research can provide z besitter understanding on how
the following variables affect the emission products: donor charge
placement, spacklng geometry, mass of energetic material, degree of

\7/
tlast confinement and the fype of casing.

{4) Compared to an unconfined detonation of the same material,
detonating an energetic under a soil cover {(buried detonation), or under
other conditions which inhibit the formation of a firepall, will cause a
decrease in CO- and an increase in soot (free carbon), CC, light
saturated n§dvocavbous acetylene, ebhyie:e propene, benzene and
toluens. It will very likely also crease the guantities of undegraded
or partially degraded ensrgetic staru;ng materials. Placing an oxygen
source next to a buried energetic material will not autcomeatically ensure
That detonation will converit all the carborn in the energetic toc carbon
oxides.

(53 Buried detonations should be avoided whenever possible. Fox



those situatlons where 0B ¥ Wte)
needed, numerous, small sca i in should be
ceonsidered as an aliternate :

Findings Applicable to OB Only
13 The median % recovery oI carbon as carbon oxldes (CO. + CO:

)

{
from the materials burned was 98.5%; only 0.2% of the carbon was

(o}
PG

recovered as CO. The median % recovery of nitrogen as NOx was [.9%
The remaining nitrogen was likely converted to N, in conformance wit
detonation theory and the results from large scals detonations conducted
in the tunnels at the Nevada Test Site.

(2} Open burning is an environmentallvy-safe means to dispose of
single, double and triple base (organic-based) propellants when the
propeliants do not contain significant amounts of other combustible
materials, such as diesel fuel, wood and chlorinated plastics or toxic
metals. OFE may be particularly appropriate for destroying ensrgetic
materials which result from steamout, water j=t cutting and other
demilitarization proc Coup! phytoremediation technigues
could be particularly arding cting human health and
the environment in both the short term and long term.

{3} Open burning may alsoc be appropriate for energetic materials

containing AP, if the HCl and any metals in the energetic released could
be prevented from entering the environment in guantities which could
endanger the hezlth of humans or ecosystems. Pollution control
technologies thet could accomplish this are available, although their
sultability for this application nesds to be established.

(4} Burning energetics containing plastics and chlorine in the
presence of diesel fuel and wood mayv produce aloxins and furans.
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Chapter 1
Introduction

U.S. EPA Regulations For the Disposal of Energetic Materizls
Durzng thne Cold War, the Unitec States ol Am , ite &_lies anc ths
former accumulated over ¢,000,000 Tons of snsrgetic
mataria andi of the Cold War, the Unitec Szat=s, as well
as thase 01 ountries, Tave now faced with disposing of large
INVENTOoYLE materials in an env*rowmcnv&;ly sound manner. For
axamole, - U.S. Departmentc of D& had 450,000 ns
in ite " and the inventory ! n 000

te 50,000 tons per ysar.

The Zcur methods vommfn;v used to dispose of unnesdsd energetic
materxials are: (1} incinesration; {Z) disassembly, recovary and recycling
{DRC;; (3} burning in pans in an open area {(0By; and (4, detonating
either at ground level [(0OD) or under a soil covexr {(puried 0D;

Eithough incinsration and DRC are the environmentallv-preferred msthods
(o3 disposal, Zor the following reasons, they are not suitable for
disposing oI many of the items already in the demil inventory or likely
to enter the iInventory in the neear future. Firvst, the composition of
many of the materiels is either unknown, unstable, obsclete or has
gegraded. Second, the materials cannot be safely disassembled. Third,
the Ifinencial and environmental expense or developling & reCovery and
reuse technology for them cannot be justified basec on ths guantity in
the demil inventory or the commercial value of the material that woulc
be recovered. For thsse materials, OB and OD are tThe on disposal
technigues zurrently avallable and, thus, they continue To be an
integral part of this nation’s demil programs.

In the U.S8., as elsewhere, there are concerns about the impact of 0B and

OD-pased practices on human health and the environment. In the U.5., the
dispesal of energetic materials by OB and OD has been regulated und
the Resource Conservation and Recovery Act {Subpart X of 40CFR264)

since 1984. One of the major concerns 1s the degrse to which the
elﬁf:~1"gv:1c and iits assoclated paf‘} ng or containment materials are
converted to innocuous chemicels. Other concerns relate Lo the
Toxicities and dispersion in the environment of the ash, soil and
chemica

1 pol lutants released and the impact of the blast waves and sound
waves relezsed.

Because of these concerns the Subpart ¥ permits that have besen issued

< s

are very restrictive in ferms of th conditions under which 0B and 0D

i}

can be carried out and the guantities that can be destroyved at one time,
and over selected periocds. To obtain & Subpart ¥ petﬁit, a Tacllity

must, at a minimum, provide the following information to the regulatory
the identity and guantities of pollutants and desbris
ieased per event and over time. Second, the intensity of

the blast waves and sound waves that will be generated. Third, a

description of how these pollutants, debris, klast waves and sound waves
will be distributed in the environment. Fourth, the degree to which the
! th of humans and the environment mey be endangered in the short term

g
1 ) exr in T
vent basis) and over the lifetime of the OB and 0D program.

fIaN



The Detonation Process

Explosives ars the class of ene“getlc materials normally disposed
OB and OD pr dures. Explosives fall into © = ] k5
and low . Hi qq explosives are energellc i
ecomposition process {(detonation) pr ceeds through tThe entire materi
£ su@ekson’” Somed The rate at which the aVvomuos;t;on process pass
hrough the explosive 1s determined by the velocity of the shock wave
and not by the rate of heat transfer. Low explosives (propellants and
pyrotachnics) are energetic materials in which the dscomposition process

3]

=
3]
§

Il
=
o
4

Q.

(‘r [13

fdeflagration; occurs at subsonic speed. The decomposition occurs on
the surface of the explosive only and there 1s no snock wave. The rate
determining factors in the deflagraticn process are the rate of heat
transfer into the propellant itself IZrom the Dur;lng surface and the
rate of decomposition of the propellant formulation. The rate ol the
heat transfer is affected by the pressurs of the combusticn products.
The amount ¢f energy released by propellant burning i1s comparable to
that released when a high explosive of that same mass is detonated; the
difference is in the rate at which the ensergy is released. In high

explosives, a fast reaction produces a very high pressure shock in the
surrounding medium. This shock is capable of shattering objects. In
propellants [(low explosives), a lower pressure 1s produced that extends
over a longer period of time. High explosives produce peak pressure of
36,000 to 380,000 atmospheres in less than 4 microseconds; this pressure
wave radiates through the material at a velocity {detonation velocity)
between 2,500 and 10,200 m/s. The detonation al so produces & 2-10
second fireball {afterburn) which has initial dimensions 1.2 to 1.%
times the dimensions of the material detonatec Pr opellants on the
other hand, seldom produce peak pressures in excess of B,JQU
atmospheres., TNT, RDX, Comp B are examples of high explosives and
nitroceliulose (NC) and nitroguanidine (NQ) are examples of low
explosives. Nitroglycerin (NG} by itself is a high explosive, but when
added to NC, 1t becomes part of a low explosive. For both types of
explosives, the initial release of energy results from adiabatic,
oxidation reduction processes, which involve oxidant (e.g., —ONO,, -NO.,
-NHNG,} and reductant {(e.g., C.H,) radicals within the energetic
material.

Cook’ and Ornellas®® have published extensively regarding the mechanisms
involved when explosives are detonated and burned. The information
presented in this section was taken primerily from their publications.

Cook’s publication provides a very lucid, comprehensive description of
how explosives are made and how theilr perfcrmance is modified by the
addition of accelerators and retardants. Ornellas’s publications, on the
other hand, describe results from experiments conducted to derive
thermodynamic codes for use in predicting the sxplosive periormance of
C,HE,N,0,Al-pbased explosives. These studies primarily assessed the
effect the following factors had on the efficiency and effectiveness of
the detonation process: explosive density, purity, and particie size;
degree of confinement; and type of initiating charge. One of his
reports’ presents a comprehensive summary of the results obtained from
detonating 25g cylindrical pellets (6.4 to 12.7 mm diameter, 114 mm
long) of 43 energetic materials in a 5.3L bomb calorimeter at Lawrenc

(6]


http:Detonati.on

scllic carbon

(C.

but, as

react with O bl . N,,and H.O. The
oxidation (afterburn) of these initial product es energy whic
nelps support additional combustion. Iter th gaseous mass
cools te about 1800 K, the reaction rates fall where further
chemical change takes hours or longer To oCcur.

(23 The actual composition of initi Tonation products aepends
on a variety of factors; one of the most 1 ant of these 1s the
amount and form of oxygen in the energetic cule. 1If the energetic
is oxygen-balanced or only slightly oxvygen cient, most of the carbon
is converted to CO. and most of the hyvdroge converted to H,0 at the
instant of detonation. As the oxygen-balan ecomes mors negative, the
amount of soot, CCU and other incompletely zed products Fo*med
increases and the fireball must occur if ¢ completely oxidi
products formed by the detonation are Lo C tea o CO,, N, aﬂd H.O.

{3
released as

4 4s noted above, the initial release of snergy by an explosive
results from an adiabatic oxidation reduction mechanism. This was
dramatically demonstrated by Crnellas using a 20:80 blend (by weight) oI
ammonium nitrate (AN} and TNT. In his experiments, Ornellas used
unlabeled AN {(contains 29.8% ., N, labeled AN (contains 99.1% ..N
isotope; and unlabeled TNT (contains ©%.£8% ,K). In one of the
experiments he made a slurry of THT and AN in tcluene, dried thse slurry,
blended it, sieved it through a 30-mesh screen and pressed the resulting
powder into 12.7 mm diameter pﬂEle*s, which he then detonated in the
calorimeter. In the other expsrament he detonated a 12.7 mm diameter AN
tf;—,‘i]et containing & £.4 mm diameter core of labeled AN and an annulus of
urnilabelad AN. After each deteonation, Ornsllas measured the isotoplc
content of the N. formed, 1.&., LROUN,  UH.WN, and NN, The two
experiments yielded zimilar resuits, i.e., only about 13% of the
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(5 If the oxygen in the energetic is bonded with nitrogen, the
energy released upon detonation is much grsater than thet which 1is
released when the oxvgen is bonded to hydrogen.

(6) The composition cof the initial detonation preoducts is not
greatly aifected by the degree of confinement, but, the composition of
the final products is affectad. The more oxygen—deficient the
energetic, the more the degree c¢f confinement affects the final product
mix

(7 If an oxygen-deficient esnergetic is detonated in an oxygen-
enriched envirconment, the finesl products will be C0O,, N. and H.C. On the
other hand, the f;oduvt formed by detcnating an energetic in an inert

atmosphere (e2.g., CO 3} will be essentially the same as those formed when
the energetic is detowa ed ‘n a vacuum, regardiess o the degree the
energetic 1s oxygen-balanc le ). The oxygen~rich atmosphere
will also y‘el” a much highe anergy release (Table 1-1;, because
of the heat released when the incompletel idized radicals are
oxidized by the oxvgen.

(8} Generallyv, less than 20% of the Cl and F in the energetics
detonated in the bomb calorimeter was recovered, but all of the Cl and ¥
recovered was in the form of HCL and HF. The missing C1 and F were
assumed to have reacted with the steel walls of the calcrimeter, becausse

they were not found in the rinse of the calorimeter

1ly not guantitatively

{9} 51 and Zr in the I a
all zn the oxide form.

e
recovered, but the portion re

the ratios of

(10) The packing density has & proiound ‘n;id 0 on
F free-flowing
os

initial Drodubvs formed from a detonation.

!
loose granules do not explode as efficiently as cast explosives.
¥ ¥
{11} As the density of & high explosive i1s increased, the
deteonation pressure and *cmcava*ure alsc increases. On the other hand,
when the density of a propellant is increased the detonation pressure

decreases, even though the reap,ion {deflagration) temperature
increases.

{12 A trace impurity can substantially increase or decrease the
iency with which the detonation will occur.

D

ih
th
’.J.

{13) The manner in which the charges are placed, the priming
method, and the placement of the initiating charge can influence the
effectiveness of the detonation in destroying all of the energetic. The
most desirable circumstance would be tTo assure that the explosive
detonates ideally. An explosive stack with an irregular shape will
usually impact much more force in the direction of the longest

dimension.

The studies described above were conducted to improve the in-use
performance of energetic materials. The nature of the emissions
and the impact of these emission products on the health ¢f humans and

el
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surp.us or unssrviceal s are
' iatTey
ecificatiorn
nous shell
nIT couid
& NINg processes
Elso, real e usuzlly not truly adiabatic, bscauss
Zhe Zirebsa & myriad cof nheat ginhks which
premature or zool the plume and therefors
haindex :he ompletely oxidlzed products rele
the deton 2n in & trulyv spherical fireball
the lowes rface t©o mass oI any geometrical
the O““e“quL ding fireball will be in direct
with the expanding gases penetrate the e
undeyr the cloud, where they are both cooled by conauction and a
accessg to alr for Ifurther oxidation until beslow sguilibrium mal
Temperature. Further, for nolse control purposes, at many facil

detonations are conducted under a soil cover.

tudies To Assess The Envirommentally Important Emissions

From OB and OD Activities

In response Lo public concerzns about the ability

To convert degraded ensergetics into innocuous products, the Departmen
of ﬁezense {DOD) began 1ts first comprehensive study to charactexizs
emissions from OB ancd 0D activi in 1984. The DOD hoped to
demonstrate that OF and Ol woul cld emission products which wers
similar to those Irom energetic for their intended purpose

=1 ivi
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the decay rates ©f the primary and seccndiry producsts relsased Irom
detonations and burns; (4) minimize Testing CQ;ays due to adverse
weacher conditions; and {5 obtain the minimum number of detonations and
burns reguired to calculate statistically valid emission factors on each
type ©of PEP material under repeatable and controlled conditions.

In this second study, 2Z% ¢ g fiaked TNT were detonated ano
2 kg guantities of two types were burned in a %30 m
hemispherical chamber {BansBo tional LaDO”aLC“ieS (3NL) in
Albuguercque, NM and the emi SS¢OH products were measured with state-oi-
the-axt air sampling eguipment. This sampling eguipment was then

installed in & twin-engine, turboprop aircraft and ussd to sample the
plumes released when 900 kg guantities of four explosives (reclaimed
TNT, PBXN, Ekxplosive D and Composition B; contéined in trzated wood
boxes were detonated on the ground and 2,000-3100 kg guantities of four
bulk propellants (M1, M§, M30 and a composite propellant) were burned
stesl pans in the open at Dugway Proving Ground (DPG), UT. T
2000~kg TNT detonations were also conducted with the TRT in iron cages
suspended 10 m above the ground.

Based on their review of the test results, the U.S. Army concluded tThat
the emission factors derived from the BangBox tests were: (1) mozrs
reliable and reproducible than those from the field tests; (2) were
statistically esquivalent to those determined from the field tests; and
(2} suvpported the original assumption that the detonations and burns
were producing emission products consistent with detonation theoryv. For

example, the CO0, and CO emission ctors derived Ifrom the TNT-BangBox
detonations {THT block suspended 1 m above the floor) were the same as
those from the Z000-kg, suspended, reclaimed-TNT detonation, but both
were substantially higher than those from the 2000-kg surface reclaimed-
TNT detcnatio.n’ In this latter detonation, the expanding gases likely
penetrated the earth under the detonating TNT and scme of the energy
released by the detonation was lost {(transferred) to the soil. The
resultant “cooling” of the fireball in combination with the reduced
access to O. p*evented the complete oxidation of the incompletely-
oxidized products which were released by the detonation c¢f the severely
oxygen~-deficient TNT molecules.

In their test reports the Army alsc noted the similarity of the emission
products from the BangBox and field tests across all the materials
tested, i.e., the emission products were o*imariLV' N. {assumed), H,C and
CO.; rparcicles and metals; and SmalL gquantities of CO, NO, NO,, low
mclecular weight wvolatile organic compounds iVOCS)and a few semivolatile
organic compounds (SVOCs) commonly found in the ambilent ailr. The report
also noted: (1) that the scil at DPG had a high organic content and that
the soil could have been the primary source for the 3VOC's associlated
with the detonations; and {2) that the % C Recoveread as C0. followed
detonation theory, i.e 99% for the 900 kg suspended field detonaltions
e

vz
(no detonation energy losses to soi1l), 97.5% for the 0.2 kg detconation
in the BangBox and 95% for the %00 kg surface field detonations.®

In 1982, the U.3. EPA concurred with the Army's conclusion and agreed fo
accept BangBox derived emission factors feor energetic materials as
representative of those that would be derived through ground level,
open-alr tests. The Army then installed a BangBox at DPG identical to

e
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The one at SNL and inlzTiated a program to char
z e ‘ LeTy

released when a wide varistv of bulk and assemiled munition
representative of thosse in The agemil nvenToXy i
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BangBox Study Results Used To Construct Database
characterize the emissions Srom The aetonation and

Seven studissg Lo crerize
burning of energetic materyials have now been conducrtec in BangBoxes. In
These studies, 1¢ energetic materials have been burned and 22 have been
detonated under conditions representing standard, unconiined OB andg 0D
disposal practices. Since the seven studies used similar sampling and
analvsis procedures and had extensive gocumentation on what was dons, it
was possible to develop and validate the databaese of emission factors

descriped in this report.

The database also includes the resul: rom TWO speclal experiments

One experiment involved burning a surrogats dunnage to determine the
contribution the burning dunnage makes To The emissicons when 1T 1s used
T¢ initiate or support burning of an energetic material

The other experimesnt involved using bags of water T¢ suppress the
detonations of twg, TNT-based ensrgetic materials, amatol and tritonal.

These suppressed detonations were done primarilv Te assess how
detonating an energetic under a soil cover could change the emission

products compared To detonating the same weight 0 The ensrgetic
materizl on the ground. {Ais mentioned above, buried detonations ars
freguently used In the U.5. to mitigate ths sound and blast waves
reieased by the detonation.) Amatel and tritonal were selected for this
experiment because they represent two extremes 1in the oxyvgen content of
xygen-pbalanced

comm nily used explosives. When detonated, amatocl, an oxvyg
explosive, contains sufficient oxygen to convert it P
H.C, whersas tritonal contains only 20% of the oxvgen reguired to convert
a&ll its caxrbon to COZ and H,O.

onation experiments were alsc dons o
ors for a blast and ncilse suppression
developed in the U. but refined in Europe ®* and South
*G“nno‘oay involves detonating munitions in contact with plasti

containing water. This technolcogy reduces the blast noiss by
90% when compared to an eguivalent unrestricted detonation'*. However,

the water alsc guenches the fireball which, based on the amount of sooty
particulate found after the detonation, reduces the overall destruction

DA o G -

efficiency of the detonation process.



Table 1~1. Distribuition of Carbon in Bmission Products from Detonating
TNT in Different Atmospheres in Bomb Calorimeter®.

Calorimeter ATmosphere

Vacsuum ju 1.e¢ Atm OV 4¢e AT

i 1093 Llie 2575

1z 17 57

¢ C Recovared as C0 z8 29 5

T Recovered as{soot) 5o 57 Hot Derected

Carbor Kecovered ag 9¢ | 10z

a. Data taken Zrom Table 44 on page 77 of Reference 4.



Table 1~ . Heats of Reaction (hkzal,/mol) for Selected
Gas Phase Reactions at 1 Ztmosphere and 238" K

REACTANTZ PEODUCTY HEATE OF

T e G = o -2
- - o -6¢
cCo- v = e -6t
oo = TG -4z

CE. 4ok G = 0+ KU oaas;
o~ 0 = k.l igas? -3k

Ho +2C = T o KO igas -2
R = e +27
WG+ = O = NG, ~14
32 H. - ® K = Nk -1z
NE. = 3/4 G = = W~ 370 EO orgas -7

4/7 WHE, + HO. = /6, - I OE.D (gas! ~108

Ch, + L NG = Lo~ 2 REC {gas -~ TG -20¢&
[N = 5. =1
S0, + % O = 50 -23
E. + 3 = B8 -5
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B
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Chapter
Methods and Materials

Composition of the Energetic Materials Characterized

Talbble Z-1 identifies the materials detonated and burned in the seven
studies. Table 2-1 alsc presents: the abbreviation usad for sach
material in the other tables in this paper; the total weight (mass) of
zach energetic material (MEM) tested; and the number of times (frials)
each material was detOWQted or burned. MEM includes the weight of all
supplemental energetic materials such as blasting caps, donor charge,
smokeless powder, etc. used in initiating the detonation or burn.

Tables 2-2 and Z-3 present the weights of the energetic components and
P and Al in each material deitonated and rfurned to thes extent
information 1s available. The abbreviations used in these tables
represent the following Comboulds. TNT (Z,4,¢ trinitrotcluene); RDIX
{1,3,5—tViﬂltro—1,3,”—trla acyclohexane); PETN {psntaeyrthritol
tetranitrate); TETRYL (2,4,¢, N tetranitro~N-methylaniline); NC
(nitrocellulose); NL nitroglycerin); NC (nitroguanidine); HMX (1,3,53,7
_evrahlp”o—l,¢,5,7 tetraazacyclooctane): AP {ammonium perchlorate); and
AN {ammonium nitrate), KN (potassium nitrate); zinc powder {Zn) and

I3

aluminum powder {Al}.

Appendix A contains detailed descrip+-ions of the compositions of =ach
nerget

LiC material.

Description of the BangBoxes

Fach Ba;gBox sS1ts_ on a concr ete pad and 1s divided into two sections: an
inflatable, %30 m” 6.5 m diameter hemispherical test chamber made from
a 51ex1ble pOlyV“ﬂyl coated polvester fabric and a 5.5 x 2.1 x 2.5 m
building (airlock) with a plywood front and a wood frame covered with
the same material as tThe BangBox. The test chamber ig kept inflated by
two high-capacity blowers; six fans spaced 60° apart circulate the air
in the test chamber to produce a homogeneous polliutant mix that 1is
sampled with instruments in the chamber and the attached air lock. The

energetic materials are burned in stainless steel burn pans placed on &
steel pad located in the center of th@ test chamber and detonated in a 1
mf Sie%i~llnbd pit after the steel cover is removed. The test chamber
r for at least &0 minutes (two alr volume exchanges

De wean *rwaﬂ»

When detonat iuns and burns are initiaved, a known quantity of SF. 1is
released 1in the V“dmber. The concentration of the S5F, 1s thenr measured
over the time alr pollutant samples are taken and used to es*“blish the

actual volume of the chamber and the dilution of the emission products
which cccurred (due to the chamber klowers) bmtw&en initiation of the
burn/detonation and completion of sample coilection. This information is
used to calculate the initial concentrations of the compounds released
by the burn/detonation. {The SF, was collected in 0.85 I Summa
canisters and analyzed by a2 gas chromatograph eguipped with a flame

photometric detector (GC/EFPD).
Sampling and Analysis Procedures Used in the DPG BangBox
The following sampling eguipment was located in the test chamber: (1)

-t
[Ea
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nigh vcoliums samD“'rﬁ perticle mass, metal

EPER BWE4¢ Method ] compounds (3V0Zs); (2
Vol-based PM-10 samp X ing ox cles and metals In the
resplrablise range ' & r measuring Metnod ©Z7{ 3V0DCs
ano chocorineted di ;{4 LPR Msthod 26 samplers fox HCD
and CL .

The for gases was located in the airioch
a:tached <o the chamber: ‘T conTinuous emission monltors (CEMs) for
CG., CG, NG, HC_, O, and HCL; and {2y canisters Zor measuring volatile
organic compounds (VOTs:, C0, anc CC.

collected in the tesit chamber at the beginning
rzed in & manner identical to the Test samplss,
=07 the emisszion factors for any
ol The target compounds (analytes) mads
amission factors.

study was selected basad on the
tasted and the objective(s)y of the
ampling systems used 1n each study

d ription of the actuzl sampling
ates the target analytes used in the

Sampling and Analysis Procedures Used in the SNL BangBox
The procedures used at SNL were similar to those used at DPG. The
mass was determined from the PS-1 filter;

differences are: (1) particle

{2} the extract from the PS-1 sampler was analvzed by selective-ion

SFC/MS as well as by the full scan GI/M3 procedure used for the DPG

BangBox samples; (3) the PS~1 samplers for diowxins and furans contained

polyurethane foam rather than XAD-2; (4) samples IZor metals were
ollected on Teflon filters and analvyz using =x-rey fluorescence; (o

=
1nu1v*dua‘ VOC compounds from the canis
{

~
ca ter analvses were not reported
ax:epv for acetylene and benzene; and (6) Two, P5-1 3SVOC, two PS-1
dioxins/furans samples, twe metals samples and five VOC canister samples
were collected during each detonation or burn



mable 2-~1. Energetic Materizls Burned and Detonated in the EangBoxes
g C

Studv Item Asbreviati MEM OB
) {8 cals
1 TNT (plocin THT-S5NL 230 -
TNT Ibiooi: THT-3NL e N
230 .
ey 1
471 z
448 1
z 1064 1
1O30 1
M- 4 3~ LOVE M—-43 1060 1
Smokeless Powder Smiles-pwdy 454 1
Smokey Sam Smity—-sam o3 I
3 TNT {flake) TNT-ACCL 230 3
20 mm HEI cartridge 20 mm 18¢% 3
4C mm HEI cartridgs 40 mm 158 3
Ciaymore ming Claymore ENAT 2
T4587 Acdapter Booster T45E7 1583 2
4 M-% Propellant in Bags M-9 2406 3
M-1 Propallant in M-3 Bag M~ 2273 3
5 TNT (block) TNT-ACC2 230 1
Detonation Train Det. train 178 3
M187 Impulse Cartridge ARD~4490 215 3
BRU-36B Impulse Cartridge BBU-36 144 2
Gas Generator GCU-2A GGU-ZA. 138 3
Cartriage MK-107 208 3
Signal, Red Star, M-158 M~-15¢ o3¢ 3
Fuze, Tail Bomb, FMU-~-L4 FMU~-54 210 3

—
[oR)



Tebhle 2-1. Continues.
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Vi Tonal-wa -3k z
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Table 2-2.
Detonated

Weights

{grams) o

o
-

§

Znergetic Materizls in Iiems

o TRT TETE L PETH 21 KNG AN NG
THNT oo -
182 & 4¢
Trizonal-war 173 S 47
amato 1i4 £ 113
Comp B 86 13e
HEX 72 111 3%
28 iZe 17
1463 18
28 177
ARD-44¢ 54 32 50 5 15
BBU-36 54 3 45 28 &
ME-107 54 3z g 87 5
108 &5
54 zC
M-15& 54 3C 44
M-20¢ 54 32
Claymore 228
20 mm 75 100 10
40 145 7 pa
Det cord 203
26 15

M
ES

5




Waights

{grameg} of Energetic Materiazls in Items Burned

RDN AF £ or: IR TER b N& N HMLL
oo ~pass-38
M-l RSN
B LT3 _387 Yol
Doi-nase-DP =N =
MIIRIED L10
PBRN e i [Spare
e 3t .
res pwdr o5
Mp - 387 1
Zapr' Thd¢
Li-np 520 s z G.2
ME-C5 BOC e oE z
orm:’_\wsarr{I Lic 1006 oz z
AEF-waste T3¢ 24C 3
=
o classifiec or
ot
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Table 2-4. Sampling Systems Used in Each Study®

System Analyte Study 1 Study 2 Study 3 Study 4 Study 5 Study 6 Study 7
CEM Co2 5 S ‘ NA NS 8 s s
o S ] NA NS S 8 s
NO/H02 s s NA NS s 8 s
502 s s NA NS ] s s
03 g 5 NA NS (3] s s
HC1 8 NS 8 NS NS 8 s
Bubbler HC1/C12 S NS NS NS NS S S
Canister voc s s s s s s s
Co/co2 s =] s s s g 8
Hi-Vol Mass NS NA s s 8 8 S
SVOC/GCHMS Ng NA g g s 8 8
SVOC /SFCMS S NA s 8 ] NA NA
Metals s NA 8 s 8 8 s
PM-10 Mass NS s s s s ] s
Metals NS NS S s S ] s
PS-1 Mass s NS NS NS NS NS NS
SVOC/GCMS s NA s 5 g s g
SVOC /SFCHS s NS NS NS NS NS NS
Dioxins/Furans S NS NS NS s S s
'I;eflon filter Metals s NS NS NS NS NS NS
a. S = sample taken; NS = no sample taken; NA = sample taken, results not valid or not available.

20
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Construction of +he Raw Dat

L matrix was gevelopsd Lo accommodate &1 the
g slste sul
letad usi:
poans, I
DL and D
eCc ana th & H :
mple collected; (I sample
culated because the sample was
y thoss targs:T compounds analvres)
dentifiiec in the final reporz. In
ction ¢of that Iinsl report listed
get analyvie was not mentioned in the
the reader was ToO assume that 1T was
i, This latter situetion was commorn Zor the V2T and 3IVOC
In saditTion o the previously reportad results, previously unreportad
results were converted to emission factors and placed in the databass,
except when the analyte had not been detected in any study. There were z
large number of anaiytes in the not detected category, €.9., 103 ¢ the
108 Method 8270 analytes and €5% of the VOTs. Thus, if an analyte is

listed in Appendix C, but is not in the database, the user of the
database can safely assume that it was never detected, or if it was

detected, i1t was not above the concentration in the associated background

sample.

After all guantitative walues hada been put into the databass, the matrix
was Iilled in using the following codes: (1)} NS (no sample collected);
{Z) ND {sample collected, but anelyte either not detected ©r not detected
above background concentration;; and (3) NL& (sample was supposed Lo have
been collected, but either no resulis were found or result hao besn
invalidated;. The emission factors were then examined to assurse that the
total mass of the energetic materiel (MEM;) detonated/burned had besn used
in calculating sach emission factor. When this was not the case, the
emission Zactors were reczlculated using the correct MEM and the
corrected emisslion factors were then entered into the database

The emission factors from the seven studies had been adijusted to
compensate for the concentraticons of the analyte in the backgro
samp.e{s) tak@n the day of the test, hereafter designated as [EI
uncorrected emission faciors were not reported. Since it is hs

know the ex t@nw wo which an emission factor has been adjusted £
background concentration, the concentration of sach analvie mea

cach background sample was converted to the equivelent emission

for that test (E d ' he database. In Studies 1,

7 {Tabls Z-1), T sampled was used for this
calculation. Be mpling volumes were not avallable
for the other th volume of gas colilected by the
sampling systems 7 was used instcad.
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Twe add;t;cL fon factors were olso

dnimum guan 0Ly emicssion factors

in Table 3-1 zcTad ‘Ifor kackground)

&5FW}. Fach s 27 by entering the laboratory-det

for the ana np units of mass/m’ ) into the poll
concentrati o sion factor =zguation., Each EF.

calculated by ng 1 age bacng“ﬂunu— orrected emission factor
{EF..i o the assoclated background emission factor (EF,).
Afrer these addition of emission factors were
davauase, statistical o ler tests were done to lden m
values. The records zssociated with these values were ed
determine if there was an explanation for them being e
anomalous value, e.g., transcription error, misspe lled mord, etc. Values
that could not be rejected for scientifically-defendable reasons were
left in the database.
After these ou*liev cests were completed, 1t was clsar that most of tThe
uncorrected Method £Z70 5V0OC emissicon factors were considerably less than
the correspo woinq MQL emission factors A 5ubsequent investigation
showed that in the actual test report, thess SVOU emission factors were
identified as qualitative or ten t;ve in natu: thus, they were not

YR
T

F

7
useful in calculating guantitative emission factors. To address this
situation, it was decided to change the uncorrected emission factor (EF,)
and the associated background-corrected emission factor (EF..} to ND if
the EF,. was less than 30% of the associated MQL emission factor.

Because Hg, As, Ni and Be were never detected above background levels,
they were not included in the validated database. IT was also apparent
that the PM-10 mass emission factors for metals were less reproducible
and sometimes were larger tfan the corresponding Hi-Vol values. Much of
this variation likely occcurred because each PM-10 mass emission factor
represented a single measurement whereas each Hi-Vol value represented
the average of three measurements. Also, most of the uncorrected PM-10
mass emission Iactors were at or below the EF,... For the above resasons,
the PM~10 mass emission factors for metals were not included in the “raw

;_‘

database”. The PM~10 emission factors themselves, however, were included,
becauvse there wasn’t an alternative source for these emizsion factors.

At this point, the raw database contained approximately 100,000 values.
However, 80% of these values were identified as either ND, NS or NA. To
farilitate the validation and statistical analysis of the database using
SAS , all NS5 ang NA values were changed to "." and all HND wvalues were
changed to "0.0B+00".



Validation of the Database

Adjustment of the Emission Factors for Metzls from the Floor
me:a-s still vielded smission
j anc Zn.

Bulh riosives which did ndT COontelr ar

Tacty apove the MOL smission facLors
Thess “eLisslon Zactors” concrete
the bangbox, =inc r founo on Hi-
ere collectad aft : to use the
factors from the - 2Tion-
background emission &l Ther Than use
Test background sampl These detonation~rela background
factors were calcula averaging the emission factors for
wing Five bulk explo TNT-DPGEL; THT-DPGZ; Amatol; Comp B;
“rain. These calcuiations vielded the following baclkground
fac:ors (¢ analivoe/g MEM): EI {(7.2E-04); BbBa [2.7E-04 o
{4.¢2E C ; EZn {5.8E-04; and Pb (5.9BE-04]. The sverages were then
suozrauted from the individual and average t*'al emission factors and the
uncorracted =mission factors to obitein the Corxrected smission factors.

As part oI e:fort and to remove redundant data IZrom the
detabase, the following comparisons were done using the average emission
factor Zor each analvte: {1} CO/C0, (CEM vs canister); (I} V0T (GC/FID vs
GC/MS); and (3 P3-1/06CMS vs Hi-Vol GCMS vs Hi-Vol/S8FIMS. These
comparisons yvielded the following results.

< Loy ove CBM for OO0 and C0.: The CEM CO emission faczo*s are

s istically eqguivalent to the corresponding canister valuss at the 95%
c dence level (based on & comparison of 53 paired valuses). In

c rast, the CEM CO. smission factors are on the averags 5% h*gher than
T csrrespondino canlister emission factors (based on a comparison of 48
paired valu and the CEM mean difference is statisticeally different
from the canister mean value at the 95% ence level, Because the
canisters were also used to msasure the S5 T was decided to

in the validated
canlster—-derived

include the canister-derived CCO and CO;
detabase and to include the CEM-derived
values were not avaeilabl

(l‘»

GL/FPID was GC/MS for VOCs: The GC/FID emission factors Zor {(o,m,p!-xXvlens,
are statistically eguivalent to the corresponding GC/MS values, but for
the seven other VOCs {measured by GC/FID and GC/MS) the emissicon factors
are statistically different at the 95% confidence level., For 1,3~
butadiene, the GC/FID mean emission factor is 6% of the GC/MS value
(based on a comparison of 12 paired velues), but for the other six VOCls,
che GC/FID mean velues are larger than the GC/MS values. The magnitudes
of these mean differences are: benzens (34% lerger, 51 palred values);
ethyvibenzens (21% larger, 38 paired values):; styrens (102¢ larger, 1%
pai:ec values?; toluene (39% larger, 3& paired values); and 1,Z2,5~-

zen arger, Y peired values). On an absclute basis,

2 ences are small, i.e., benzene (0.00002;;
styrene {0.0000C02); toluene (0.000004); and

1,3, b 000001 . Since the GC/PID emission factors weare
larger than the GC/MS values fox most compounds and GC/FID was also used
Tor all the other VOC compounds, 1t was decided tTo include the GC/¥iD-

Do
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ns

common component of background samples in the concentration levels
egquivalent to the emission factors calculated from the burn. Second, it
was in the background sample for the surrogate waste burn. Third, phenol
was not founc in the samples from the second burn. The Hi~Vol/3FCMS
sampling system did detect phenol in the detonation products from the
following four energetic-containing items: ARD-44¢ {1.8E-06}; MK-107
(B.4E~07); FMU-54 (4.75-006); and 40mm (1.5E-06). These emission factors
e very close to the MQL emission factor (Z.9E- 36}, and, as noted above,
encl was a commorn constituent of the ambient air in the BangBox. &lso,

PS-1 sampling system detected phenol 1in the background samples
1d have yielded

derivad emissicnt Zaciors In the val.deted data o include the
GC/M5~derived values onlv when the GC/FID valu not available.
Doa-1 /GCMS v %"—V“>/G;M€ e Ho-Vnl /STCMS:  The pling system
vielded non-zero emission factors for & of the d 8270 (non-
en rgpflu SVOC) target compounds. These compo he energetaic
materlials they were associstsd with are: acena: (BP-waste);
fluoranthene {(AP-waste); phenol AP-waste;; 2-chl 1l {AP-waste) and
diethylphthalate [BBU-3¢, FMU-132%, MK-107, GGU

(I} Pnenci: The PS-1 sampler detected phencl only in the first of
the twe AP-waste burns;, 1t also detected phenol in the background sample
{at a concentration only glightly less than that measured in the burn
sample) taken in the BangBox before this burn. The Hi~Vol/SFCMS systenm
also detacted phenol for only the first burn and the emission factor
{3.8E-05) is essentzally the same as that from the P5~1 sampling svstem
(3.4E-05). The phenol emission factors for the AP-waste burn were
excluded from the validated database for three reaso First, it was a

nce

soc;atod with these fouz items at levels which woul
emission factors of the same magnitude reported for these four items.
Therefore, thess latier phenocl emission factors were not included in the
validated database.

(2) Acenaphthalene and Fluoranthene: The Hi-Vol GC/MS sampling
system yielded emission factors for only two of the 108 EPA-8270
compounds (acenaphthalene and fluoranthene) and both compounds were
assoclated only with the AP-waste burn. These two compounds are normally

released when diesel fuel and wood, twe of the materials in the AP-waste
material, are burned. These two compoands were also found by the
corresponding PS-1 sampler. For acenaphthalene the average P5-1 emission
factor was 1.0E~04 and the corresponding Hi-vol emission factor was 1.6E~
04. Similarly, for fluocranthene the P35-1 emission factor was Z.0E-04 and
the Hi-vVol value was 1.0E~04. Since 1t 1s highly likely that these are
ralilid emission factors, the PS-1 derived emission factors were included

in the walidated database.

(3) Z-Chlorophencl: This compound was detected only by the P3-1
sampler during the two AP propellant burns conducted July 31, 1985, Both
trials vielded the same emission factor (1.0E-053), a value approximately
30% of the MQL. Since Z2-chlorophenol was not found in the associated
background samples and 1t was not a common packground contaminant, the 2-
chlorophenol emission factors were included in the validated database.

(4) Diethyvliphrhalate: Hon-zero emission factors for
diethyvlphthalate came only from the PS-1 sampler. They were associated
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Mass Balance Assessments for C, N, &, Cl, Rl and Pb

Carbon Mass Balance

The carbon mass balance was conducted by cal
{weight) of carbon in the materizl (MEM; det
comparing 1t to the mass of carbon Zound using the sum of the average

culating the total mass
onated or burnsad and
g

emission factors for CO- and CU (expressed as their carbon eqguivalen
values;. Su cientc vvmpos&tion data wag avallaple to conduct the mass
balance calculation feor 23 of the materials detorat d aﬂ@ burned. Only
the detonation cord gave & % Convergion (Z210%) whi

than 18% from the value of 100% that was expecved ad
peen converted to CO0 and CQ:. The extremely high %t Conversion value for
the det. cord was unexpected because each of the three trials involved
detonating 203 g of PETN with an electric blasting cap and bescause the
emission Zactors for the rizlis agreed so closely. A subseguent
review of the raw data also showsd th this !

C
material had an usually
ez lues Zor both CO. and CO.
e¢ in the emission from anv of the
usual, because, when much

It also showed that PETN was no:t de:
three detonations. This was particulariy
ilower guantities D PETN had besn det {as part oI deonor charges),
measurable quanti PETN nad b ted. For the above reasons
all emission factors for the det. cord were excluded from the validated

a
large difference between The CEM and o

Nitrogen Mass Balance
Although N was not measured directly in the BangBox
sclid scientific evidence :ror detonation and burn es
sxplosives where the N. emissions were measured alvocb_v.
experimsnts described in referenc :

here because they involved detona {9&3

- 2260 kg and pburning NIKE rocket motors in & 4,100
than 88.8% of the N in the Comp B in the Mi07 rounds
in The NIRE’ ilant were converted to

g doukle base propell
Conversion are particulariy stri
CHNC~based materiels. For example,

converted to NOx in bollers

ng when compared to
centages of N {
residual fuel oi

[+1)




- 7 - . = o %< e fa i -4
L. oang ¢oal are: SU-60°T, 6£0-90C and 20-25%,

, used the NO and NO, amission factors
lexpresseo as N; to determine how muoh of *h@ N he snergetic material
was converted to nitrogen oxidss. Suffi omposition data

;i o conduct the assessment erisls detonated
and D‘”ned The AP-waste burn, which h N to nitrogen
oxides of 17%, was the only matsrial wit 3 N value
greater than ¢%. Since il tne %Y Conversion of N L1 re reasonable
based on the work of Cook’ and Ornellas® ] emission
factors were included in the validated

Chlorine Mass Balance

recoveries for C1 could be sTic
materials. These materials and the are: AV
(85%), RI-AP (102%:, ME-22 [(99%), ME-© 0%y . Since
thess % Recoveriss are reasonable lasg’, all HCI
and Cl. emission factors were included in the -“ ad database.
Sulfur Mass Balance
Four of the materials detonated contained known gquantities of S. These
materials and thelr assoclated % Conversion to S0, are: M3IIAIEL (28%), HBX
(5%), M43A2 (5%), and M158{1%). Because no literature references on

recovery of § from detonations was found, the 30 emission factors wers
included in the validated database.

Lead Mass Balance

The two materials known to contain Pb (Dbl-SNL and Dbl-DPG) vyie
Recoveries of 37% ({Dbl-DPG) and 128% (Dbl-SNL). The reason for =
% Recovery for Dbl-DPG burn is not known. [Pb was found in the residu
from this latter burn, but, the quantity in the residue was not
reported.) Because Pp is one of the most likely toxic compounds
potentially e1e sed from OB and OD activities, the Pb emission factors
were included in the validated database.

Aluminum Mass Balance

The six materials known to contain measurable gquantities of Al yielded a
wide range of % Recoveries. These materials and the associated
Recoveries are: tritonal (6%), tritonal-wax (9%), HBX (3%), Al-A? (7%),
AP-waste {29%) and MK-¢ {60%;. Although Al was found in the residue from
tne thres burns and observed on the floor of the Banghkox for cths thres
detonations, the actual amount was never determined. Becausse Ornellas®
also reported low recovseries for A1, all the Al emission factors were
included in the validated database

o

@

o
©
~

i

Energetic Material Mass Balance

The database contalned non-zero emission factors for only four of the
original energetic compounds: NG, HMY, RDX and PETN; all were assoclated
with detonations The other tavaet energetics {(including TETRYL and TNT)
were never “eteckﬂc However, it should be noted that sampling results
for energetics were only available for the energetic materials detonated
nd burned in Studies 1,3,4 and 3. Air samples for energetics were also
aken in Studies 6 and 7, but the samples were not analyzed because the
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six months afzarx
peciiied that Tl
. Tnus,

would have ra

NG was associated
not zontein NG ana

These JVwona:;ons.

The PETN and RDXY emission factors wers included iz

database, because they were assocliated oniy with wrich
materzals contalning these Snergetics were used

detonation.

cTors foxr HMM were included in The valid
HMY was vonglstcnv4y detec =

amission products; ;I
etween ¢ To 15% HMM by ilﬂnp, and

emission Factors were 3 rto Z4% of the

Vazlidation of Chlorinated Dioxins and Furans Results
The wvalidation of the dioxin and furan data was ailfficult becauss of ths
excellent MUL;. {(E-10 to E-11}) and the ubliguitous nature oI thess

compounds in &il DnV‘”OWW@ﬂ*“l media- . Dioxin and furan samples were
collecred during four bur (AP propellant, eluminized AP propsllant, AD-
waste ana diesel fuel and QunnageH and after the detonations oI the M-

158, M43AZ and M-20¢ flares,

Furans were detected only in the emissions from the AP waste burn. The
five i1somers (octochlorinated dibenzo-p-Ifuran (OCDF}, 1234¢72 HplDF,
1234789 HpCDF, 123476 HxCDF and 123678 HxCDF) were detected at levels
100 wo 1,000 times 1a ger than the MOL emission factor (Z2.6E-11; and
therefore, were included in the validated database. No toral furan values

:
(e.g., total HxCDF} were reportad.

Octochlorinated dibenzo-p-dioxin
Fag

{OCDD) was detected in the emissions
from the detonation of the M4JRD flare
= 4

and the burning of diesel fusl
ion factor for

C
and dunnage surrogate. The OCDD emissi the ME3LI was
included in the validated database, because: (1) it was not found in the
mackground sample; and (Z) was found &t levels 4 to 10 times larger th
the EF,. (2.1E-10} for the threes trials (de ationsi.

The OCDD emission factor for the dunnage burn was not included because:
{1} it was found for only one of the three trials; (2} the background
emission facior accounted for 70% of the corrected emission facior; and
{3) the uncorrected emission factor was only 30% larger than the MQL
emission facter (2.1E-310). 2 total HpCDD emission facior wes also
reported foxr the M4JAZ detonetion. It was included in the valldazecd
database, because 1t was Ffound in each of the three trials (detonations)
at levels which were 1.3, 2.5 and 5 times the EF,. (Z2.1E-10}. No other
gioxins were reported for any of the ltems tested.
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Table 3-1. Representative MQL Emission Factors
(kg.analyte/kg MEM)

HIL 1.CE=-0F
Ci- L. 0E~05 &.0E-0¢
o0 £.38-07 5.5E-08
jole 4 3E-0T 5.5E-0¢
NC Z.1E-C5 3. 5E-0¢
NG 4. 7e-05 &.0E-0¢
30 2L OE-00 2. BE-CF
SV0OCs 2. 0E~04 Z.¢eB-05
Dicrins & Furans ZL.0E-10 2.eE-11
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Overview cf the Velidazted Dztabzazse
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(THMHC) ; Total
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a
TRDONES; . un

ex 2e saturated h

vdrocarbons:; 1¢ saturat

1 ¥ vdrocarbong); 10 eromati
aromaticsi; © lorinated hvdrocarbons; £ m ;

1 chilorinated dioyin; energetlics SVOC

Most oI the analytes 1 hia TOMPO

ambient aix. If an a i Appe -

: f . sgrely assume that 1T was never

: ass
it was detscted, 1t was not above tThe concantration in

The many similarities between the emission products from detonations and
burns reportad earlier '’ are zlso present in the expanded database. For
example, =Thane, provane and isobutane were assocrated with aimost every
snergeTic material tested and thelr emission factors were usually much
greatexr than those for the other saturated hvdrocarpbons. Z&Zlsc, a7most
every snsrgetic material tested relsased sthylene, propene and acetyvlene
and these three compounds repressented a very substantiel part of the
emission factor for total unsaturated compounds
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Discussion of Results from Unsuppressed Detonations

The materials detonated in The : ater SUpPpression, wers
vlaced inty two categories: Ban e g and Bangbox
assempled (encapsulated) =xplos ‘ flares and impuls=
cartridges. A third category | o) csives) was also
created using 12 emission fact “he surface detonations
(TNT~Phass &, TNT-Phass B, TNT- oI xplosive D and FPEYXN)
and the 900-kg suspended detonat fuc DPG 989 a 1890,
The mean emission factors and a Ta daevia e nen
calculated for the following anal h categor data
were avallable): total saturated o) ylene,

cetyvlene, and (total o) other T & caxr

toluene and {(total ofother aromatics: d Tal mean
5C and SN converted to the corresponding ¢ Ox,

ratios $CO/CO. and SNC/NC and the associart andarg were
alsc calculated (Table 5.2).
These analytes were selected because they are found in the emissions
from most of the materials detonated. Emissiocon Factsrs for individual
saturated hydrocarbon compounds, such as ethan propane and butane,
were excluded for two reasons, First, these ﬁomsounJu are
environmentally benign. Second, the background concentrations of these
saturated hvdrocarbons averaged approximately 50 percent of the
concentrations found in the samples collected after the detonations
{compared Lo average values of 10% and 30% for :h@ unsaturated
hydrocarbons and aromatic hydrocaxrbons, respectively.
The means were then subjected to & Student’s t-test to determine 1f the
means for the same ratio or analyite were statistically the same across
at least two of the three categories. These T-tests determined that the
neans were s*at;s:i~a‘7y equivalent across all three tegories for %C
Converted to COx; %CC/COx and PM~10 mass and therefore the individual
values could be combined tc create larger data sets (Table 5.3).
No other ns were eguivaient. However, because the absclute
differences between the mean values for the $N Converte@ to NOx were
small across the three categories, the Individua va;Jes were ranked
firom hiighest to lowest to sse 1f they were suificiently intermixed
across the "hree data sets to justify combining them into one large data
set. For this exercise, the BangBox bulk detonations, the DPG field
deTconations, and the BangBox encapsulated detonations were designated by
the numbers 1, Z and 3, respectively

This ranking exercise, which is shown below, ﬂemorstr"*ed that for all
practical purposes, there is suificlient overlap of values across the
three categories to rationalize combining them (Table 5.3 .

BN as NOx: Z, 1, 3, 3, 3, L, L, 3, %, 3, 3, 2, Y, 2, =, L, 2, 2,1, 2, 2, 2,2, C
s shown below,

ratios also yie
sets into one
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’ ’ t . P ¢ ’ PR ; .
Users of a
energetl 5
Than iLns vasi
acTabase. Uss K .0 ma
emission fact ne Irom
dezonations, at are
entrainsd irn
o) organic
a ware tos large Larger date
s The msans in Table the
e material (MEM; having
< content material
a need I naliviss
norma.l.l 1 ae
this
Other VOC Compounds
Otner than bsnzens and tolusne, , & common alir po.lutant, was the
only other aromatic Zound at high s. It was Ifouna er ths
detonation of the Clayvmore mines (average emission fact of 1.7E-03)
and the T-45E7 adapter boosters {(average emission facto f LL2E-04 .
These emiscsion factors are Llkelv valid, bescause both rials
contained polystyrens (The casing of the Clavmors mine tained 150g
and the T45E7 contained & 3lg wolysiyrene plug
Sulfur and Aluminum
The low and variable recoveries for £ and Z1 should be investigatea
further. It 1s possible that the & was converted To compounds, such as
S, H.B0,, E@S, metallic sulfates or even free ${S.}; none of which were
target analytes. The low recovery of AL may be completely, or at lsast
partly, explained by the siliverv-gray residue observed on the floox
after seach dstonation of an Zl-containing materiel. Unfortunately, the
identity and mass of this residue was never determined. However,
Ornellas® also reported low recoveries of Al for some materials. Until
the reasons for the low recoveries are detsermined, 1t would be prudent
to assume that all the &l (and aLy other metel in the explosive
detonated) is released To the envivonment.

Method 8270 Compounds
Diethylphthalate the ©
detonation samples and it
known to contain pnthal
with detonation theory,
rearrangement reactlons

was
ale
no

ox

Dioxins and Furans

Furans were not detected,
analysis method employed

OCDD (octochlorinated dib
facror of EE-04) ‘n the

L

(SVOCs)

nly Metnod £27C compound found in the

wWas aSSOCLa;Sd with iltems which were sither

S OY were kely To contain them. Consistent

SVOCT s ttr;,upaoie o moleculsa

The energsiic moleculs were ;ound. -

despite the extremsly sensitive sampling and
MOL emission factor of Z.0E-10) One dioxin,
nzo-p~diorin; was found ({(average emission
samples from the detonation of the M4AZLZ flave



and likely resulted Zrom the rea n of the cnloride-containing

e [=3
compound{s) and the plastic materla

Residual Energetics
The presence of HMX,
~ions is

[EB

arter deton

a a
100.0% efficient. Howevery, 1t must be note oY most 0L these
detonations, the ratio of tThe donor charge mass to the Total mass [MEM)
detonated was Lwo To Iour times greater than that used in a routine 0D
activities, The emission factors in the vallidated database ars
calcuiated based on the total MEM detonated, rather than The actual mass
n

lCln:LL emission

s
D¥ used. Table 5.5 compares these or
ol sg of PETN and RDX
o]

ose which result when the actual m

used to calculate the emission fac
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ns betwsen 4 to 15% HMX by weight. If the percentage of
ing used is known, one should consider usin
or HMX derived by multiplying the RDX emiss
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A3 noted in Chapter 3, HMX is an accepted contaminant in RD¥M; milit
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Table 5.2 % Recoveries of C and N as the Oxides for Detonations

Parametsr Categor MEM Maar Szd. Dev
(kg

3 O 0. z 100 10%
BE, bull a.o G 102%
Fielid, Bulil 906 5 G 2%

FC0/C0n BE, Encapsulated . G.2 z €. 6% Lé%
BE, Bull 0.z G 0. 5" 4%
Fieid, Bull I g SN 2.0

$N as NOw BE, Encapsulated oLz g 2.9 2.0
BE, Bulk 0.2 & 194 1.4%
Field, Bulk 500 g 0.6% 0. 3%

SNG/NOw BB, Encapsulated .z S e8% 20%
BE, Bulk 0.2 g 92% 1g%
Field, Bulk 90¢ g 55% B.1%

Table 5.3 Emission Factor Averages Across Categories

for Detonations

Parameter No. Of Values Median Mear: Std. Dev.
3C as COx Z2 98. 55 S4. 6% §.40%
GC0/ 08 30 1.60% .98 11.1%
i as NOx 24 1.20% 1.78% 1.57%
NG 7/ NO= 25 64.0% 71.0% o2.3%
PM-~10 20 0.212 0.230 | ¢.i80

(&)
BXN




Table 5.4 Mean Emission Pactors (kg Anzlvie/kg C in Enerogetic)
for Selected Analvtes for Detonations

22, Bull : LEAE-0¢
Lonvaens BE, Lncapsulated I

BE, Ul &
BE, 2 2088-0¢
BL, Bull £

= RE, Encapsulatssd £

o
i
[is)
r
o

"

Uther Unsaturatsed HC BE, Encapsulated ] c700E~0E

BB, Bullk [ -6

benzeng BB, Encapsulated 5 NIIE-DE
BE, Bulk £ TIE-0E

Field, Bulk < Z44F-00

Toluens BE, Encapsulatea o
Bm, Buli 13
Ocher Rromatics BE, Encapsulatec a L27E-0¢

(&}
n



Table 5.5

Original

PA5TT DITH Not Used 1L 4E-0¢ 1
ARI-44€ r o £.4E-04 3.3E~C3
BRI- 34 5. BE-(4 L. BE-02 G ¢
ME-107 5.1E-08 3.4E-03 o o
5, GE~(4 1.BE-0C T L4R-0 LLOE-O
z 1.95-04 ¢ 1F~04

6. 2E~05 5.5E-05 2.4E-04
1.08E~02% 1.0E-0E <. 0E~050 I.5E-04
4.9E~05 4, 5E~04 1.48-04 7.4E-04

Claymore PETN Mot Used PETN Not Used 9.98-0¢ 1.0E-02

PETN

PETN

Number of

Values

Median 1.45E-0% 2.55E~04 1L.7E-04 7. 4E-04
Mean 1.28E-G4 5, 74E-04 4. 84E-04 1.51E~03

Standard dev.

]
)
[53)
=
¥
(]
=

o

1.34E-03




Chapter 6§
Results for Water-Suppressed Detonations
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The data in Tables .1 and ¢.2Z are consistent with ths resullis Iromw
Ornellas.*> That is, guenching the afterburn significantly incrsases
the emissions of incompletely-oxidized species such as soot and the
hvdrocarbons, and sharply decreases The emissions of CO,. The results
also are in generazl agreement with detonation thecorv.>™ " For example,
the increase in hydrocarbons is limited to molecules which are smallex
than the starting energetic mclecules (Table 6.2), 1.e., rearrangemant
into larger molescules did not cccur.
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Table 6.1. Comparison of Emission Factors

Tritonal and Amatol.

for Unsuppressed and HWater-Suppressed Detonations of

Analyte

Tritonal -H.Q

Tritonal

(T-H,0} / {T) Amatol-H,0 Amatol {A-H,0)/ (B}
{T-H,0) (T) {A-H,0) (N
Co, 0.28 1.2 0.23 0.3 0.7 0.43
CcO 2700E-04 29E-04 33 2.3E-04 37E-04 0.24
NO 40E-04 59F-04 0.68 77E-04 1B0E-04 0.43
NO, 2.7E-04 0.3E-04 9 2.48-04 1.2E-04 z
Ethane 120E-06 0.4E-06 3100 1100E-06 4.1E-06 268
Propane 55E~06 0.7E-06 78 190E~06 0.1E-06 1900
Butane 15E-06 0.3E-06 50 52E~06 0.6FE-06 87
Other Saturated HC 30E-06 8E~06 4 158E-06 135E-06 1
Ethylene 1100E-06 258-06 44 980E-06 31E-086 32
Propene 160E-06 5E~06 32 I60R-06 5.5E-06 65
Acetylene 4400E-06 43E-06 102 140E-06 1.0E-06 140
Other Unsaturated HC 240E-06 87E-06 6 J0E-06 103E-06 5
Benznene 200E-06 1.5E-08 133 270FE-06 23E-06 12
Toluene 73E~-06 1.8E-06 40 120E-06 6.7E-06 18
Other Arcmatics 87E-06 11E-06 8 0.0E+00 13E-06 HM
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Table 6.2. Distribution of C and N Across Selected Analyte Clasmes for Tritonal and Mnatol

Detonations
Analyte Class Tritonal-ﬁﬁ) Tritonal Amatol-H,0 Amatol

$C as COx 65% 106% 98% 104%
$CO/COx 49% 0.2% 0.07% 1.3%
N as NOx 2.7% 0.95 2.2% 5.0%
$NO/NOx 94% ‘ 99% 97% 99%
% (E+P+B) /Total Saturated HC? 86% 14% 100% 30%
% (E+P+A) /Total Ungaturated HCP 96% 46% 99% 27%
% (B+T) /Total Aromatics® 76% 24% 100% 55%

a. (Ethane + propane + butane) emission factors/total saturated HC emission factor,

b. (Ethylene + propene + acetylens) emission factors/total unsaturated HC emission factor.

<. (Benzene + toluene}/total aromatic HC emission factor.
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Chapter 7
Discussion of Results from Burns

AP-Waste Burn Results

Tnis SUrrogate waste was supposed o simulats the mix of AP-contaminated
plastic gloves, cotton rags, Kinwipes, wood towsl rods and 51m;la:
materials that result from the clean—up oI the vessels used o
manvfactu:e Ab-hased propellants These materials are usually disposed
of by open burning in pans or by incineration The original plan was to
bring an actual AP-based manufacturing waste o DPE for the sxperiment,
however, this was prohibited because DPG did not have a permit for
destroying this type of waste. In hindsight, the surrcgate waste burned
wags not truly represent ative of a real manufacturing waste. The
T T te, i1.e., £5% aluminized AP {6%% AP,
& K & i ipolvyethylene eg}), 1.¢

per/w ase L; the problem 1 in
which the p“Oyu Aan* was placed in contact with the
materials. That is, 1-in. cubes randomly dispersed on top of ths
combustible materials. In an actual waste, the propellant would be
dispersed on the combustible materials as a fine powdexr.
Als0, because the first burn resulted in & hole in the bottom of the
pan, the second and third burns were done with the surrogats waste
sitting on top of a 7.6 cm layer of pea gravel 2t the completion of
eacth of these last two burns, holes were found in the side of tThe burn
pan, and melted plastic was Ifound in the pea gravel. Approximately 110g
of ash remainsed in tThe burn pan after the Iirst burn, 40g of ash after
the second burn and 65g of ash after the third burn. It was difficult
to determine the weight of ash remaining when the pea gravel was used.

The weight of waste surrogate burned in the three trials was 1,1399,
inclucing the 4g of Hercules Unigque Smokeless Powder used to initilate
each burn.

The unigque mix of emission products, the melted plastic and the 17%
conversion of N to NOx observed for the surrogate AP-manufacturing waste
demonstrates that this burn was vevy different from all octher burns
wh¢ch involved energetic materials. Most ¢f the emission factors for
chlorinated VOC’s, those for the five furans, and two of those for the
SVOCS are assoclated only with this material. There were zls0 notable

guantities of diesel-fuel-related VOCs in the emissions.

These resulits are consistent with a combination deflacration (AP} and
incineration type burn {(melting of polyvinyl gloves and charring of the
wood dowel sticks by the heat released from the deflagration). This

&=

as
environment would have pvowld d the conditions which favor the formation
of SVOCs and dioxins and f These conditions are'’: low temperatur
{250-400°C), long residence time [(seconds), presence of Cl and organic
matex;ams and a metal that could serve as & catalyst. Additicnal work
should be done on this tvpe of 1 '

£

4

o
Inl
{
]
n

Dunnage Burn Results

The dunnage burn 1s unique in that it did not involve any ensrgetic-
containing materials. Not surprising, al © all of the emission factors
in the database for C. and higher saturated hydrocarbcns are associated




Smokey Sam Burn Results

The smolsey sam 2§ an
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Discussion of Results for Other Energetic Materials
The other materials burned in The B Boxes ware placed int

[
c gBex organic~paseg tlante anc BangBbox -b
e . chira category (D d ganlic-based pr 11
a ated ing the emission factors Irom tThe 2000-310
burns conducted at DPG in 198¢ an The m emission
assoclated standard deviations we celcoul for ih
analvtes within sach category (if were lapble
saturaced hydrocarbons; ethvlene; Lrop2ns; acsi) e; f{(tot
unsaturated hydrocarbons; benzene; tolu=ane; {(total o) o©oT
and PM - 10 {Table 7.1}. The mean %C and SN converted 1o
corresponding oxides (COx, NOz; and the ratios %C0/C0. and ¢
the assoclated standard deviations were also celculzated (Table

The means were then subjected to & Student’

means for thse same ratlio or analyie wers s

at least two of the three categories. Thes
o

means wsre statistically eqguivalen -

Converted to COx, %C0O/COx &N Converted to NOx, SNO/NOx and PM-10 mass,
and, therefore the individuzl values could be combined to create largex
data sets [(Table 7.3).

abase should consider using thse date in Table 3
G., CO, NC and NO. smission factors in the valid
n

4=

e

a 1
11s0, in contrast To The detonation ®M-10 data, the Ba
emission factors likely provide reasonable es
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of the emissions Irom the open burning oi propellant

Znelogous to the detonation data,
the organic analvies are too large
data sets. The means in Tablis 7.1
griergetic material (MEM) burn
applications to have the
content of the materizl
nformation necessary To

rials.
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No other VOU compounds wers found at notapble lavels for the b
sropellant burns. ; ; sten th the theory of propellant

and 1
mean, median the mean % Rec the
Cl-contain: BangBox are:
"%, respectively b ] fecr which bo
valuss were available, at least 98% of the Cl was found
regardiess oI the amount of total 1 recovered. These res
similar to those obtained by Ornellas for AP-based explosi 3
At this time, 1t would be prudent to assume that all the
basea propellant will be released to the environment as HCL.

Lead and Aluminum

The low and variable recoveries Ior Pb
should be investigated furthsr. It is
converted to a chemical Iorm which is
filter. Until the reasons for the low
would be prudent tTo assume that all the P
the ash, was released t0 the environment,
Merhod 8270 Compounds {(5V0Cs)

No Method 8276 SVOC compounds were found for the bulk propellant burns.
This is consistent with detcnation theory.

Dioxins and Furans

vioxins and furans were not detected, desplte the extremsly sensitive
sampling and analysis method employed (MQL emission factor of 2.58-11;.
Residual Energetics

No residual energetics were detected for any of the bulk propellant
burns. However, as mentioned earlier, the air samples collected for
energetic analvses in tne last two studies were not be analyzed because
the SFC/MS unit was broken.

N
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Table 7.1. Mean Emission Factors (k¢ Anzlvte/ko MEM) for Selected Buxn
Lnalyvtes
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Toluene BE, Ab~Bas=d c.2 3 0. CE+QG a1
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Table 7.2.

% Conversion of

C and N to the Oxides

£r»om Burns

Parametex

MEM
R

[
ot
3

Toas T G a4
S.L 41 g
5 100 o
SCO/Coy BB, AP-Based g.z [ 0.55¢% 0.32%
c.z 7 G.27 0.27%
3200 z C.oer 0.01
N as NO: BE, AP-Basad c.z = 1.8 1.0
Br, Organic-Based 0.z 4 U.8% 0.4
rield, Organic-Based 3200 2 0. 9% 0.4%
TNO/NOZ BE, AP-Based 6.2 3 TH% 16%
BB, Organic-Based .2 4 7% 46%
Pield, Urganic-Based 3200 3 75 o'

Table 7.3.
for Burns

DarameTter No of Values Median Mearn std. Dev
% oas COz i0 98 . 54 G, B87%
LTeieTRere) 14 0.20% 0.300¢ U.366%
%N as NOx 9 0.90% 0.89% 0.74%

10 77.0% TZL9% 25.6%
PM-10 10 5.019 0 0.300

13N
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Suggestions For Using the Databzase

Detonation Emission Pactors
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emissions to estimate are those for PM-10 and

The most ¢difficult

undegraded energetic starting materials. It would be reascnable to
zssume that the PM-10 emission factors in Table 5.1 and 2.3
underestimate © M surf de

he PM~-10 emissions for a
. TR if the mass of the en
small and the ratio “oaonor charge to total e

can assume that some amount of undegrade
@ environment. But again, how much?

sion Factors

he data in Tables 7.1, 7.2 and 7.

d in Chapter 7 in & manner ana.o

r the detonation emission factor

£1 Cl ang S in the ensrgetic mat

to the environmen:, except for wha
o

sh. However, for burns,

Open Burning Emis
Users should apply t© and the other
e s o that
] =,g., one has to
L&l being burned

i
ever was recovered

inform

undegr etig emissions would be low and that tThe PM-10 emission
factor 7.1 and 7.3 are reasonable estimates of the PM-10
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The metale ano for C1 and § observad
in Termined to more fully

chia »f OB and OD practices. AT this
Time, mezels, 3 and Cl enter the
environment.

211 emission products studies to date have used relatively clean
ensrge materials. Recovered high and low explosives should be
burned detonated in chambers to confirm the representativeness of
thesse lier studies.

nowledge on the affect that acceslerators and retardants have
rate of snergetic processes should ke applied to 0B and OD
technologies to see if the environmental safety of OB and JD can be

improved further.

Buried detonations should be avoided until the impact that burial and
partial confinement have on the emission is established through rigorous
researcl i j

h resting. Computer simul
e

ticns using computational fluid
mic techniques followed by e

rimental confirmation should be an
cegral part of these studies, b of the largs number of factors
ich could affect the emissions. nelise suppression technigues

do not inhikit the formation of the fireball, such as detonating
nambers, should alsc be developsd and evaluaited.
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ropendix A
Detziled Descriptions of the Energetic Materials

R
—hint g

TNT Block

THNT blocis wsighinc Z27¢ were detonated on January 21, Tab: a
Pebruary ¢, 198%. The THT was obteined by removing the My T om
TNT demolltion blochk and cutting the THT into the shape and
aesired. Tne TNT plock was made Ifrom pressed TNT grains » ziz
> se ‘ S
n
sed

Foam Suppressed TNT Block Detonation

The suspended TNT Llock was encased in a glveo sed IZoam which hac an
expansion ratio The foam containsd ol =ther, & I-carbon
alcohol, xanthi er, formzldshvde, a s nace surfactant anc C
- €, fatty acid am Llanket was held in ace with polyethylens
sheeting. The £ <he foam te that of block was
approximately 17 TNT block was detonated on February 13, 19€¢% i
the same manner re TNT blocks had been detonated. This ifest
was dons to det ] foam to reduce the blast wave
and improve the OD activities. It was found
that thes foam d T reduce the blast wave To the degree
sxpected and that 1t ency of the detonetion (as
evident by the sharp red he CO. emissions and thz Iree carbon
in the residue leit on frer the detonation). The results

T
< r aZl
from this single test were not included in the database because of the

unigqueness of the test.

Double-base Propellant-NOSIH-AZZ

The MEM burned was 471g. The major constituents of the propelillent were
240¢g NC, 184g NG, 26.8g ethyl cellulose, 12.3g triacetin, %.1g of di-n-
propyi adipate and 4.5g lead. Z single burn was conducted on Fsbruary

PIORY I J g 3

¢, Lego.

Xy -

Composite Propellant MK-6, B8 pP~217

The MEM burned was £448g. The mejor enesrgetic constitusnts of the
propellant were: 3€1¢g AP, Z25.%g hvdroxy-terminatesd polybutadiens, 20.Zg
grectyl s2bacate and 4.2¢ eluminum oxide.

Description of Materials Used in Study 2

n
(o]

(6]
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Thi conducted from January 1% to January
27, ucted in the DPC BangBox Its

ob data for use in desigrning a confined-
pur ve pr 1 s were purned in

ste a3 imensions pans wers not recorded Iin
the report. The pans were place he zenter of ths
BangBox on the steel plate covering the b m detonation pit. The
burns were ilgnited using Hesrcules Unigu s Powd: hho1s a
mixture of NC {93%) and NG {5%) 2 sin as Qon: h
naterial.
PRXN-110 Prqpellant

The MEM pburned on January 19, 19983 was 10924qg, which included ldg of
smokeless Oowo&v‘ The maior energetic components of the 1030g of PBXN
110 burned were: 924.1g HMX, L3¢ hydroxvi-terminated polybutadiene, and
52g isodecyl pelargonate.
MK-23 CTBN Propellant
The MEM of energetic material burned on January 19, 1992 was 1030qg,
including 30g Hercules smokeless powder. The ma’jcr =nergetic COmMpOnents
of :‘e 1000g of MK-Z3 propellant burned were 800g AP, l4Zg carboxyl-—
terminated polybutadiene and 20 g Al.
MK-43 LOVA Propellant, MIL-P-70818
The MEM of energetic material burned on January 20, 1293 was 10¢0g,
inciuding 40g Hercules smokeless powder. Thes energetic composition of
burned was: 770g RDX, 41g NC, 12Zg celiulose
{CABR) initropropyljacetal

formal (BDNPAL/F}.

nd 78y of a mix of bis(Z,2-din
Y
;

Hercules Unigue Smokeless Powder
The MEM burned on January 21, 1993 was 454g; it was comprised only of
smokeless powder (431.3¢g NC and 22.7g NG).

Smokey Sam (Obscurant)

The MEM of energetic materiel burned on January 21, 1993 was 273g
including 23¢ of Hercules smckeless powder. One smokey sam was burn
in sach trial. The energetic compenents of the smokey sam were: 1

AP, 100.2g 2n, 30g hydroxyl-terminated polybutadiene and 7.5g dioccty
adipate The burn was very dirty; the BangBox airlock was filled with a
pungent, noxious odor and the BangBox fest chamber was filled with a
dense 10g.

Description of Materials Used in Study 3
Study 3 was funded by the United States Alir Force {(USAF) and was

conducted from February & to February 12, 1993. Its cobjasctive was to
obtain prmss'urs date for a Subpart ¥ pesrmit application for a USAF
base. Four USAF items were detonaved in the BangBox; the detonations
were initiated using C-4 and an electric blasting cap (EBC). (C-4 1s the
dornor charge used in the routine detonation of the four USAF items.)

The four items and the TNT block {used to verify that the BangBox

pollutant measurement systems were operating properly) were detonate
approximately 30 cm above the floor cf the I 2 1 x 1 m, steel-lined
detonation pit in the center of the Bang Box test chamber. Sixteen

(92}
b



gaude 2ron wire was
et Oonations were con
trizl was conductead
CHErges wWas ODTalnso

detonatsd
ZZig of

20mm High Explosive Incinerary (HEI) C

9928

¢ oon

artridge, M5644, NSN 1305-01-118-
including
the C—4

‘“ﬁr an,

— O

:J

ssium chlorate and lead. Ths
40mm HEI Cartridge, M384, NSN 1310-00-039-1254
The MEM detonates in =sach trial on Februaxrv 10, 1982 was 15Bg, including
40g ©f C-4 with an EBC ;wo 40mm caroridges were placed on the C-4
Trip and tied in pl 1¢ gauge iron wire for each detonation,
Bach cartridyge contai g of compositiorn AD explcsive (comprised of
23.3g RDX, and 1l.lg s Lc acidl; 4.6y of M-I propsllant (msior
energetic constituents: 2.5 NC, 0.%gy NG) and trace guantities (mg) of
barium, tin zadmium and lead. The certridge has & thin steel casing.
MIB21 Antipersonnel Mine (Claymore), K143, NSN 1345-00-710-~69
The MEM detonated in each trial on Februarv 11, 1292 was 22 g. Be:auSC
the mine contained oBlg of -4, it was necessary to remove 454 ¢ of the
C-4 before detonating it in the BangBox, which has a dstonation MEM
limit of approximately 230g. The mine was opensd and thes 700, 2Z-
S Te ball 454 C~4 were removecd IZrom the 300 fiberglass
= 50 composite of Ziberglass and e
. The mine was 3uspended in the
in the 22%7g of C-4 remeining and the
Adapter-booster, T45E7, NSN 1325-00-827-3851
The MEM detonatse i February 12, 1993 was 193¢, which
included e adapter booster was detonated in
zach of prter-booster containen 1fig of TETEYL,
a bocst ted well which was clossd with a steel
plug an 17.2 om long and 7.2 cm in dliameter
it also wool waiers to protect he b ter
casing cadmium. To reauce the chance for
“he bla 2 stesl wool plug was placsd in the
_arge e the end was clcsed with a 3lg plestic
viug. B ong steel rod was screwed into the fu:ze
52


http:detonat.ed

well and a 2.3 cm tho cm dia © was fastensd to the
other end of the rod. Ssembpiy horizontally in the
detonation pit. & 10g ol T4 nitlated the
detonaticn However, ignificant foc blast still oc

as noted by: 1) the hole punched thro crm steel plate

the pit and the charred pap=sy : sulation beaihin

steel plate; and Z! the charr s shisld”
approrimately - meters above e top of the mstal,
shrapnel-containment cages (suppre vering the pit. When
This charring occcurred, 1.=. 1, is not recorded,
but, it could explain The hig ult obtained when the
average CZC. emission factor carbon mass palance

Description of Materials Used in Study 4
4 was funded by the United States Army and the National Guar
s

5 conducted on March 1¢ and 17, 19%3. It

Study

Towa 17, 19S5 Objective was to
the pollutants that troops are syposed tTo during Training activin:
assoclated with the burning of propellant bag . In this study,
M9 promel;ants ware burned In stainiess steel pans using 4g of
Unigue Smokeless Powder as ths 1i;tiator. Three burns wsre condu
each propellant.
M-9 Propellant
Two hundred and thirty two (232) unopensd bags of M-9 propellant wer
placed in the burn pans and the propellant ignited using 4g cf smokeless
powder and two electric sguibs Fach bag weighed 11.53g and contained
approximately 10.4g of M~-% propellant. Thres M- propellant burns were
conducted ¢n March 1¢, 198Z MEM used in eacn burn was 2Z405g,

H

The energetic composition of the

was: 1,387g NC, %60g NG, 36g potassium
nitrate and l8g Qﬂonenylamln The propellant begs were identical to
thosze used to fire the 181 mm mortar, but their chemical composition was
not given in the final repcrt. Based on 1.1y per bag, the total mass of
the 232 bags was 255g.

.0 »3'T -
oy
I

in“lud*nc 4g of smokeless powd
,40%g of M-8 vpropellant burns
e.

-

M~1 Propellant In M~3 Propellant Bags

The MEM burned in each trial was 2,273g, including 4g of smokeless
vowder and 113¢ ¢f reducer charge. The M-1 propellant was contained in
Numper 4 and Number 3 M-3 propellant bags; the compositicn 1s not given
in the final report. The Number 4 bag weighed 15g and the Number 5 bag

welghed 12.5g. Two Number 4 bags and two Number 5 bags were burned
during each trial. Bach Number 4 bag contained 428g of M-1 propellant
and 2Y9¢ of reducer charge and each Number 5 bag conta*neA 650g of M-1
propellant and 27.3g of reducer charge. The composition of the reducer
charge was not given in the final repori The major energstic .
constituents of the 2Z,156g of M~1 propellant burned were: 1,81l5g NC,
213g dinitrotoluene, 106g dibutylphthalate and 22g diphenylamine. The
three M-1 propellant bu1 ns were conduct on March 17 and 18, 19%3; each
burn was conducted under different tem ature and humidity conditions.
These conditions were generated using ectric heaters and pans
containing water. The f£irst burn was ducted at low humidity and at =2
cemperature above ambient temperature; e second burn was conducted
early in the morning of March 18 under nditions of cool temperature
and high relative humidity, and the thia burn was conducted at ambisnt

temperature. Unfortunately, the spec temperatures and humidities
P
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Description of Materiazls Used
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Trrs sTudy, which was I ~hz US4
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USL4E

charar
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:onauctcd
mor .2 m

. was obTained
charaes; 1t was shaped

=
M

her o wrapped 1noa 172.7 om
prevent C~4 pariicles

3 4n
BangBox» bgiore the detonatlon was

INSTrXUments ant other Bangbox

TNT blocks with & to EM of
ivon wire, wrapped witi g ox

ing an EBC inserted

Deteonation Train

This item represents the detonation trein used To initiat

detonation of the other nine items used in the s:udy. It wa e

: determine the effegt that 1Zs detonaction could have on the emi
c )

e A

easured from the other nine ZZtems. Each detonation train containsd 57¢g
4, 32Z¢g detonation cord (PETN;, and an EBC. The C»é was shaped 1nto
blocks weighing 27¢g with dimensions approximately 7. % 2.5 % 2.5 cm and
th etonat ut into 3 m lengths and coiled around the

- oF

)
o)

u
TWO dvhvnawmon train
~

polyethylens-wrapped C-4. For this test,

assembl: were tled together with 16 gauge Lyon wire, wired in paralliel
tec the ng line and detonated above the Ifloor of the getonation pit
using on BC on sach detonation train. The MEM used in each of ths
—hree detonations conducted orn February 24, 1995 was 178g.

Cartridge, Impulse, M1E7 Mod O, ARD446-1, NSN 1377-00~516-9824

This item has & MEM of 1Z.5g. For each trial, ten ARDE46's were wrapped
together in polyethvlene sheeting and detonated using one detonation
train. The MEM of the assembly was 215g, including 8lg from the
detonation train. Each carItridge wes stated to contein 0.%g charcoal,
U.%¢ £ and 2.0g potassium ritrate anc gpproyimately 8ag of smoikeless
powder i celess powder was 70% NC and 20% KG
and 0% onations weres done on Februaxry ZI,
i9¢es.

Cartridge, Impulse, BBU 36B, NSN 1377-01-037-8650, Lot TO582A002012
This item deplovs chaff from and containg & pyrotechnic Ziller
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which readily bu e has a MEM of £7omg.
Sixcty car:tridges tonatlons conducted on
Fepruarv 27, 1%8D ges were clustered
around & S7g bloc laced on the sides of
a .3 m length of ided nto a2 U.Z25 m
~ength In trizl %, g separately with one
end of the detonation cord 1 n the L-ock of C-4. An EBC was
used to detonate the -4, I 2 and 3, the C-4 and detonation
cerd assemblies were bound together us 26 gaugs ilron wire. The MEM
0t the assembliess detonated was 144g, inciuding 81g Ifrom the dstonation
train. The energetic composition of ths cariridge 1s not Iully known:
it did contain (.1g pozassium nitrate, 0.1g charcoal 0.7g NC, 0.2g NG
and 0.06¢g amorphous boron.

Generator, Gas Pressure, Propellant Actuated, GCU-2/A, NSN-1336-00-420~
2980

This item, which is used in the LGM30 minuteman missile, has & MEM of
95.3g; 1ts energetic composition is classified. The item was prepared
for deteonation by removing the outer metel jacket fo expose the solid
propeilant which is cast as a short hollow cylinder. Twenty-eight and
half grams of C-4 was packed into the hollow cylinder and the cylinder
wrapped 1n polyethylens shae:;nq. This assembly was then w“ambed with
1.5 m of detonation cord and the gas generator’s plastic snhipping plug
was tapec on top of the detonation cord. The gas generator was then
criented with its stesl plug facing into the detonation pit and
detonated with an EBC. One gas gsnerator was used 1n each detenation;
three detonatlons were gone on March L, 1881 The MEM of each assembdly
detonated was 13%9g

Cartridge, Impulse, MKI1I07, Mod 01, NSK-1377-00~778-2601
This cartridge has a MEM of 24.5g. Five cartridges were place
57g block of C-4. Tney were parallel Zo esach other, but alter
tc base. This assembly was wrapped with 3 m of detonation cor
detonated over the detonation plt using an EBC. The MEM of each

assembly was 208g, including S%lg for the detonation train. The energetic

composition of the MK1O07 ﬁ*r*r*dg@ was 17.4g NC, £.0g NG, 1g bearium
nitrate and 1.Zg of petassium nitrate. Three detonations were conducts
on March 2, 1985.

1, Illumination, Ground, Red Star, M1I58 NSN 1370-00-480-7363
flare has a MEM of 36.8g. Four flares along with their bandoliers
e 2szed in each detonation. Twe flares were placed on one side of =

5

3 {3
*
@

»
.
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n

verse
57g block of C~4 and two we“c placed on the opposite side. This
assembly was wrapped in polvethylene sheeting; 2 r of detonation cord
was then wrapped around the assembly and secured with 16 gauge iron
wire. This final assembly was detonated with the flare-releasing end
pointed down into the pit. An EBC was used to initiate each of the
thres detonations conducted on March 4, 1985, Tpe MEM cf each assembly
was 23%g, including Ylg Ifrom the detcnaticn train. The complete
energetic composltion of the iltem is uniknown. At did contain Z.>g of
black powder, 5.Z2g of strontium nitrape, 2.5g magnesium, 1lg potassium
nitrate, 2.5g charccal and milligram quan;1tles of cadmium and zinc.

Fuze, Tail Bomb, Fuze Mechanical Unit (FMU) 54A/B, NSN-1325-00-613-0484
This fuze, which contains 163¢ of TETRYL, initiates the longitudinal

At
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Fizare, Coun ermeasure, Aircraft, M206, NSN-1370-01-0482138

Thiz I = LS used TC O8OV nsat-seehing ;;ss*¢bc away Irom rafit

Bacrh filare has & MEM 12G.Zg anc contains : ig

potassium niitrate, Lo 13¢g rubbsr. Tn:

aluminum case, was pr fTor getonation as

C-4 was cut in helf : i The Two ha

anis of the flare su ves remalne

assembly was wrapopsd ¥ sheeting

corc was wrapped around th bhly starting

4 ; ng of the

The plastic pluo

‘9

B
(S5

a the Zinal assemol

pit. The pit cover wa ended over ths pli whenDn a

was detonarted using a e the detonatlon. The MEM oif the
final assembly was 4 g IZrom the detonation Tral Tnree
detcnations were dons s

Fuze, Tail Bomb, Fuze Mechanical Unit, 1394/B, NSN 1325-01-214-7311

This fuze contains 126g of TETRYL:; it initiates the longitudinal

detonation cast into GP ~dropped bombs. The MEM of the fucze is 126g.
d

™

L=y
One fuze was detonated in each of the three detonatlions conducted on
March 8, 18%7. The procedure employved was similar to that used for the
FMU 54 é/B fuzes detonated on Mearch &, 1985, The MEM cf the each
assembly detonated was 17Zg, includi nc 46g from the detonation train.

Signal, Illumination, Aircraft, Red Star M43Z2, NSN-1370-00-618-5780
This flare has & MEM of 5¢.8g with 26.6g of this MEM in the Zlluminating

charge. The Illiuminating charge contains 10.2g magnesium powder, 13.6g
potassium perchlorate, Z4.%g strontium nitrate, Z.4¢g hexachlorcbenzens,
4@ asphaltun and mg gquantities of cadmium, barium, and lsad. Three
flares zlong with thelry bandoliers were used in gach of the thres
detonations conducted on March %, 1997, Tha three flares waere Tied to &
57g block ¢ C-4 and i 1 similar tTo that
used for the MI1SE £ . Thne MEM of each
assembly detonated w detonation trailn.
Description of Mate“ials Used in Study 6

Study € was & R&D sTtudy Funced by the Strategic Envircnmental Research
and Development P:cglam (SERDP); 1its obJecc"vp was to determine the
emissions rele 2 beased and 2d pro

burned. Ths a from to R

four propslla ed in =
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with an electric squib and 4g of Harcules Unigue Smokeless Powdex.

ple Based Propellant, NSN 1376-01-213-5669

N

¢ burn, the stick prepellant was burned in arn upright
resulted in extensive pror kickout. To reduce
ocut, for the second and tThird burns, the propellant
aced horizontally in the pan. For these latter burns,
sticks were broken into fourtns [(18.4 cm) and placed in
additional propellant sticks were broken in half (36.8
Crosswise on tog oI the other prope.lant sticks. The MEM
4g of smokeless powder) used Iin the three burns conducted
5 were Z,Z84g, 2,280g and Z,294qg, for the first, second
, respectively. The major energetlic conscituents ¢f the
ant burned were: 49Z2¢g NC, 410g NG, 1,245g NQ, 349 ethvl
lg of charcoal.
Double—Based Propellant
Other than the following elemsntal composition, no information 15
awa¢lable for this cast propellant which was burned on July 27, 12%95:
20.36% C, Z.%7¢ H, 28.73% N, 46.14% ©, C.8%% Pb, 0.89% IZr and 0.02% 3n.
The MEM of propellant burned in each of the two burns was 2Z,227g,
including 4g of smokeless powder. ELach propellant burn would
potentially release 12.8g of Pb,

Ammonium Perchlorate (AP) Propellant

Other than the following elemental composition, no information 1s
avallable for this rropellant which was burned on Juiy 31, 199831 25.87%
Ci, 11.22% C, 4.31% H, 10.35% N, 47.31%C, and (.89% Zr. This

formulation implies that the propellant was
each of the two trials was 2,270g, including tThe 4¢ of smokeless powder
used to initiate caci burn. Based on the above elemental composition,
the 2,270g of propellant burned contalned: 1%46g AP, 300y of a material
cr matcerials with the elemental formula of C,H,, 3.8g NC, 0.2g NG and
20g zZx.

LP. The MEM burned in
4

Aluminized Ammonium Perchlorate (AP) Propellant

Other than the following elemental composition, no information

available for this propellant which was burned on August 3, 19

A1, 20.8% Ci, 10.08% C, 3.7% H, 8.3% N, 22.1% 0 and 0.008% P. This
<

%]

formulation implies that the propellant contained 9% AP by weight The
MEM {including 4g of smokeless powder) for the first and second b;rns
were 1,216g and 1,153%9qg, “e%bpc*iv&ly for an averacge MEM of 1182g (821g
AP, 226g A1, 14lg of a material or mabor“dis with an elemental
composition of C..H;.0, 3.8g NC and 0.2g NG

Description of Materials Used in Study 7

Study 7 was a SERDP-funded R & D project designed to determine the
emissions released when THNT-based explosives are detonated at ground
level and underground. This study was also done to obtain information
on the emissions released o the atmosphere when waste from an
aluminized AP propellant manufacturing process and diesel fuel~®oak@d

dunnage are burned. All detonations and burns were done in triplicate.
Except as indicated beslow, all detonations were done using an M-6 EBC
and a 6.5¢ block of C-4 cut from an M112 demolition charge. The

n
~]
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the reasons discussed in Chapter 3,

delonate
zll the detonation
therefore, were not included in the validzted database.

were determined to be invalid and,

Tritonal Surrogate
Low densitTy Tritonal 1s used 1n
c B0% THT and Z0%¢ LI by weight.

o
for Trizonal recoversd Irom the

surrogate was prepared using o

These compone )

appsared To be i

Thres, ZZ7g po i 2 ced o

and the bags closec with cotton string. One bag was used 1n each
detonation; the detonatlons ware done with the bags suspended
approximately I m above the concretse Zlocr of the Bang Box. In the
ZirsT Twce Triels, & single M~¢ EBC was us=2d fo initiate The detonation.
It was appearent Irom The ncise oI the blast and the residues on the
Zlocr cZhat the two detonations did not go high order. To snsure that
Tne third det ora’lon went high order, the EBC was Inserted 1nto a £.5g
block of C~4 for this detonation. The MEM of the material getonated in
the three detonations was 22%9g for the first twe detonations and zZ35g
for the last detonation. Because high ager detonations,
the results from the first two det T uded in the

oo
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database. The detonations were done on August

T»itonal Burrogate with 2.5% Calcium Stearate
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The calcium stearate served as a surrogats
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associated with Tritonal when it 1is steamed out of . . Three
destonations were done on Au v 17, 18%5; & 6.4¢ block of

Moo O
o
GO o

EBC were used to initi detonati /calcium
stearate mixes detonat e containad in thin poiyethyl ags in a
manner identical to onal surrcgats dezonazions. ach bag
containad Zlog of tThe tritonal suirogate mix prepared sarlier and 1llg of
calzium stearate. The MEM of the material aetonated was 22 g, including
Bo from ths C-4/EBC.
Water-Suppressed Tz
The purpose oF ‘:heu wes to obitain a
preliminary compari unconfined, surface
] was to guench ths
detonated. This
ular fragments of the
co CCo and
£ on
water, &
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€.5g block of C-4 and an EBC. For the filirst two detonations, the
tritonzal was in contact with thres bags each of which contained 454c¢ of
watexr. (The Zour bags (3 water, 1 were in a larger bag which
was tied with cotion string such That the water bags remained in contact
with the tritonal Dbag.) Tor The Thairo detonation the 1,362g of watier
was d | ! To o increase the

Tritor ¥ I this latter detonsation,
thres the wate Zans as the tritcnal bag, ons
was on Top of the L was underneath the itonal
bag. The six bags ag which was tied with coiton
string to keep the vith the trztonal bag. The MENM
astonea in each g 8g from the C-4/EBC.

Amatol 1s az secondary explosive comprised of TNT and ammonium nitrate

(AN} . It is used in a wide variety of munitions. Three detonations of
an amatol surrogate containing 113Z.3g of THT and 112.5g AN were dons on
August 18, 1993, The amatol was preparea by mixing crushed TNT block
with AN powder in a manner similar o thet used to prepare e tritonal
surrogate. The amatol surrogats was placed in the pclyeth}¢anc bags and
detonated in the same manner as The tritonal surrogate. The MEM of the
material detonated in each of the three trials was 235g, including 8g
from the C-4/ERC.

Water-suppressed Amatol Surrogate Detonation

Three detonations of 227g amatol surrogate 1n contact with 5 bags
containing a total of 13629 of water were done on August 28, 18%:. The
five water bags were distributed around the amatol surrogate bag in a
manner similar to that used for the third water-suppressed Tritonal
letonation on August 22, 1995, The MEM detonated was 235g, including 8g

from the C-4/EBC.

Low-Density Composition B Surrogate
Pomvosi**on B, & secondary explosive found in a wide variety of bombs

and artillery proijectiles, 1s a combination of RDX and TNT. The
Com9051i;0ﬂ B surrogate detonated on August 19, 19895 was prepared by
mixing crushed TNT block with C~4. Three, Z27¢ mixtures of the
Composition B surrogate in thin polyethylene bags were detonated. The
energetlc composition of this composition B was 128g RDX, £26.3g TNT and
12.7¢g of mineral oil/polviscbutvlens (from the C-4). The MEM detonated

p— . -

was 233g, including Bg from the C~4/EBC.

HBX Surrogate

HBX 1s an aluminized form o Compositicn By sed in a variety of
bombs, depth charges and torpedoes. The HBX surrogate was prepared by
mixing zluminum powder with Compoesition B surrogate. Two hundred and

twenty seven gram guantities of the HBY surrogate were placed in thin

polyethylene bags and detonated on August 21, 1895. Three detonations
were done. The energetlc composition ¢of the HBX surrogate detonated
was: 108g RDX, 72g TNT, ".Qg mineral oil/polyisobutylene and 38.5g AL.
The MEM of the materizl detonated was 2325g, including 8g from the C
4/EBC.

Aluminized Propellant Manufacturing Waste Surrogate
This surrogate waste simulated the wmix of plastic gloves, cotton rags,

(@3
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Diesel Fuel and Dunnage Surrogate

Szrap wood Irom ammunﬂ**or boxes, dead branches from bushes/trees,
styrofoam pachkino m 3 other combus:ible materials {dunnags)
are sometimes used fuel or other flammable liguid To assist

ne and other ;ound on

inn the oper burning
hat etc. & surx

VIQ;?QQU randes,

?
auhmaqe was burned on August 29, 1485 to d=
released when dunnags 1s burned. Three bhurns wex uniined
stainless stesl pans using 805g of the surroga 4y OF
smokeless powder. The composition of the savvogate material, which was
prepared using styrcicam, pasteboard and irregularly shaped pileces of
wood, was: £87.5% cellulose (7995.4g), and 12.3% plastic/diessl fuel
{114g). Since th;s burn was done to characrerize the amissions Irom tThe
diesel ZIZuel and dunz cur self, i.e., the mixture did not
contaln any ene et; the ma of the meterial burned (905g]
was used To calculate the em;ssion factors.
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Eppendix B
Sampling and Analysis Methodologies Used

Continuous Emission Monitors (CEMu)

The g Jnvlroam ntal sure the concentrations
o CG., CO, A hampber for a nimum of
25 minutes afiter a de = (EMs wsre
located in the airlocs a
passivated stainless o itages wers
recorded by a calibrat LS orise of fivs
computers and a LAN. gasured belore the
detconation/burn was i t the pollutant
concentrations measured aft was initiated. The
model and measure ECC analyzers are: CC.
{Model 41H ; ;;;Le: c , gas filter

correl (Mode! ej; lcf (Model 435,
rulsed ”e(, 0 on); angd HCL (Model 159,
gas 2 tion) ibrated at l=zast once
each © NI

EPA Method 26 Sampling System for HCl and Cl,.
Two EPE Method 2¢ samplers, located in the test chamber, were used Lo
measure Cl- and HCL concentrations when chlorine-containing propellants

were burned. This sanmpler uses set of Midget ilmpingers connected in

[tH)

series to collect HCLl and Cl,. Ths second and third impingers, which
contain 0.1N remove HI1 from the sampled gas stream, and the
forth impinger, which contains 0.1 N KaOH, removes Cl.. Thne impinger
contents are ed for Cl by ion chromatography. The sampling flow
rate i1s 1 L/

Evacuated Canisters for CO, CO,, and SF,

Evacuated canisters were used to measuvm the CO;, CO and S5F,
concentrations in the test chamber. Generally, three C0,/CUO samples and
five SF, samples were collected from the sampling manifold in the

airlock during each trial. These samples were taken at 5 to 10 minute
intervals and spanned the time during which the other pollutant samples
veve being collected/measured. Depending on the tration of the

We s
gases, the CO and CO; analyses were done using a GO eguipped with elther
a flame ionization detector (GC/FID) or a therma ctivity detector
(GC/TCD) and the SFE anzlyses were done using an I capture
detector (GC/ECDY.

Evacuated Canisters for Volatile Organic Compounds (VOCs)

Three, &~L can ‘STGI samples were collected from the test chamber vie the
sampling manifold during each burn/detonation event. The first sample
was taken appry ox;mately 5 min aft=r the burn/detonation was initiated,
the second was taken 5 te 10 minutes later and the third was taken 5 to
10 minutes after the seccnd. Each samplo was taken over a 1 to 3-main.
period. The canister samples for total non-me:h&ne
hydrocarbons using EPA Method for over 200 individual
compounds using GC/FID and GC, 5 were
guantified by GC/FID; approxi GC/MS.  Ten of
these latter compounds were a VOC taxget
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rate ganerelly gscreessd over The sampling perioc.  Sometimes

Iiltexrs were recoversd afifsr =ach triel; at other <imes thev were
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Method 8270 SVOCs

The S let-extracted
ace W ncentrated to rotary
evaporat a © analvzed using a i O GC/ME
operated in the full scan GC/MS modes. In some ters Irom
the same detonation/burn wers combinsd before acTion was
done, bur in other studiss all filters from ths rere

re the extraction was done. The Method arget
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Energetic and Other Thermally-labile Compounds

chess compounds were present, an from tThe above

ana {supsrcritic
MSY o ar SPC/TEE usin ied L=ze
o m

1
- ;
Scientific Model 6C Incos 50. Two complamsntary 3FC/MS
°

analyses were perior ive chemical ionzzation Zor
nitroaromatics, nitra > e esters and nitroso compounds; and
(2) positive chemical r polvnuclear aromatic hydrocarbons,
Thelr nitrogen and oxvo ! lic counterparts, amines, and
nitrosoamines. The ‘ ' in the selscted ion mods, rathe
than IZull scan mode. some scudlss wsere 2480 analyvoed
using full scan, SFC untergeted nitross and

rat rget energetic compounds are listed
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PM-10 Sampler (General Metals Works, Model GUV-I0H)
: r sent high volume sampler eguippsd with ar
; - -
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microns from reaching 2 0.¢ cm, ouartz filter; v»roviaad :hs
sampling flow rate 1S T L1 mi/min. Orly one PM-10 samplier
was used in the BangB T located n the test chamber. The filtex
sampl2s were recoveved afier =zach detonation/burn, weighed, and analvzed
for metals Iin 2 manner analogous to that used Ior the high volume
sanples.
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Inc. Model PS-1)

determinat
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£ See Appeandix )

5 dioxins/furans,

¢ thylene chloride; was

n {tolu b h SVOC

& Than two
cion or burn. The P5E-1

or

[54]

ol

¢l
W
w0

T 1
a ial diameter of ¢ cm and
was 1 1 Iy eter guartz fiber fllterx
in its inlex This filter was replaced each detonation/burn, but
the ¥AD-Z resgin was not recovered until all deronation/purn trials
lanned for the test iftem had been accomplished. ALl filters from the

6]

me sampler were combined with the corresponding XAD-Z cartridg
acted and analvzed using either full-scan GC/MS (SVOCs) ox
ctive-ion-mode high resclution gas chromatography/high resclution MS
;

s

i

loor and Burn Pan Samples

in some studies, floor sweeplings and burn pan residues were analyzed for
tals, Method 8270 3VOC compeounds, and dioxins and furans using

ocedures similar to those usaed for the alr samplers. Unfortunately,

e total mass of the metal in the ash/residue was not reported.
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SPECTAL NOTES:

The emission fact se applyv o

METersa U pe & valus o

anae_vre)] was either not dstected, or

level alues o 0.00E+~0C were not

VG emission factors in the database

sample was coilected or that the sam
ADDENDUM TO NOTES ON APPENDICES D AND E.
The emission factors in these appendices are unitless. Ths can
convers them Lo any mass units desired {(e.¢., grams compound per gram
NEW). & value e-0¢ means that the guantity in the numeratcor is to be

! 10 tco the -¢ power. For example, 1l.le-0¢ could be written
» 10-" g/¢ NEW or 1 microgram/¢g NEW.
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EMISRION  FACTORS
conpounD ITEY TRIAL 1 drrian 2 Drmial 3 Javersce uicomm
cis-2-Fentene diesel furel and dunnage 0.00e:00} ©0.00e+00 0.00e+00 0.00e+00) 0.008400
cis~2-Pentene Manufacturer s waste - alu.minized‘propellant with diesel 3.80e-07] 3.10e-07] 1.00e-06}] 5.60e-07) 6.60e-07
cis~2~Fentene Fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00 0.00e+00f 0.00e+00 0.00e+0C‘
cis-2-Pentene Propellant, ammonium perchlorate, neonaluminized 0.00e+00] 0.00e+00] 0.00e+00f 0.00e«00] 0.00e+00
cis-2-Fentene Propellant, double base 0.00e+00fF 0.00e+00] 0.00e+00] 0.00e+00§ 0.00e+00
tis-2-Fentene Propellant, M-3 0.00e+00 0.00e+00 0.00e+00 0.00e+001 0.00e+00
cis-2-Fentene Propellant, M-43 (Usl) 9.10e-08 9.10e~081 9.10e-08
cis-2-Pentene Propellant, M-9 0.00e+00) 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
cis-2-Pentene rropellant, MK-23 0.00e+00 0.00e+00§ 9.80e-08
cis~2-Pentene Fropellant, M3IIALEL 0.00e+00] 0.00e+00] 0.00e+00}] 0.00e+00} 0.00e+00
cis-2-Pentene fropellant, PBXN-110 0.00e+0D 0.00e+00} 1.00e-07
cis-2-Pentene Propellant, Smokey Sam 0.00e400 0.00e+00 0.00e+00 0.00e+00] 0,00e400
cig-2-Pentene Smokeless Fowder (Hlercules Unigue) 0.00e+00 0.00e+00 0.,00e+00] 0.00e+00] 0.00e+00
i-Butane biesel fuel and dunnage 0.00e+00 1.20e-0%8 3.00e+00 1.20e-06 1.40;?6;
i-Butane HManufacturer's waste - aluminized propellant with diesel 2.30e~07] 1.B0e-06} 2.10e-06] 1.40e-06] 2.30e-06
i-Butane rropellant, ammonium perchlorate, aluminized 0.00e+00} 0.00e+00] 0.00e+00f 0.00e+00] 0.00e+00
i~-Butane Propellant, amumonium perchlorate, nonaluminized 0.00e+00 0.00e00) 0.00e+00] 0.00e+00{ 0.00e:00
i-Butane Fropellant, double base 0.00e400 0.00e+00 0.00e+0D 0.00e+00] 0.00e+00Q
i-Butane Propellant, M-3 0.00e+00) 0.00e+00 0.00e+00 0.00e+00C}) 2.80e-06
i-Butane Propellant, M-43 (USH) 0.00e+00 0.00e+00] 1,80e-07
i-Butane Propellant, M-9 4.30e-08 4.30e-08] 8.50e-08
i-Butane Fropellant, MK-23 0.00e+0D 0.00e+00] 2.00e-07
i-Butane Propellant, M3I1AlEL 0.00e+00 0,00e+00 0.00e+00 0.00e+00 _9;009400
i-Butane Propellant, FPBXN-110 0.00e3s00 0.00e+00] 2.00e-07
i-Butane Propellant, Smchey Sam 0.00e+00 0.00&&00 7.80e-07
i-Butane smokeless FPowder (Hercules Unique) 0.00e+00 0.00exr00f 9.60e-07
i-Butene Diesel fusl and dunnage 0.00e+00 1.70e-06] 2.30e-06 2.00e-06}] 2.00e-06
i-Butene Hanufacturer ‘s waste - aluminized propellant with diesel 1.30e-05] 2.10e-06} 2.60e-06] 5.80e-06}] 5.8Ce-06
i-Butene Fropellant, ammonium perchlorate, aluminized 1.00e-05{ 0,00e+00 1.00e-051 1.00e-05
i-Butene Fropellant, ammonium perchlorate, nonaluminized 0.00e+008 ©0.00e+00] 0.00e+00) 0,00e+0Q0§ 0.00e+00
i-Butene Fropellant, double base 0.00e+00 0.00e+00) 0.00e«C0 0.00e+00}] 0.00e+00
i-Butene Propellant, M-3 7.80e-07] 0.00e+00] 0.00e:00] 7.90e-07] B.00e-07]
i-Butene frropellant, M-43 (USH) 5.40e-07 5.4De-07] 5.40e-07
i-Butene Fropellant, M-8 2.60e-07 2.60e-07] 2.60e-07
i-Butene Fropellant, NK-23 4.390e-07 4.90e-07) 4.90e-07
i-Butene Fropellant, MN3I1ALEL 0.00e+00] 0.00e+00] ©.00e+00§ 0.00e+00] 0.00e+Q0
i-Butene Fropellant, FBXN-110 1.30e-06 1.30e-061 1,30e-06
i-Butene Fropellant, Smokey Sam 2.40e-06 2.40e-061 2.40e-068
i-Butene Smokeless Powder {Hercules Unique) 5.60e-07 §.60e~-07] 3.60e-07
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i-Pentane

Diesel fuel and dunnage

- 0.00e+00} 6.90e-06} 1.10e-05} 8.90e-06} 1.00e-05
i-Pentane Hanufacturer's waste - aluminized propellant with diesel 0.00e+00f 0.00e:Q0) 2.30e-05] 2.30e-05] 1.80e-05
i-Pentane Propellant, ammuonium perchlorate, aluminized }.00e+00] 0.00e+00] 0.00e+00] 0.00e+00§ 0.00e+00
i-Pentane Propellant, ammonium perchlorate, nonaluminized . 0.00e+00 0.00e+00f ©0.00e+00 0.00e4+000 0 .ooJEK
i-Pentane Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0©.00e+00f 0.00e+00
i-Pentane Propellant, M-3 3.00e-08] 0.00e+00] 0.00e+00f 3.00e-08} 1.80e-07
i-Pentane Propellant, H-43 (usy) 9.10e-08 9.10e-08 3_56;'.',—6;"
i-Pentane Propellant, M-9% 0.00e+00 0.00e+00} 8.50e-08
i-Pentane Propellant, MK-23 0.00e+00 0.00e+00} €.90e-07
i-Pentane Fropellant, M31AlEL 0.00e+00] 0.00e+00] 0.00e2+00] 0.00e+00] 0.00e+00
i-Pentane Propellant, PBXN-110 0.00e+00 0.00e+00] 1.00e-06
i-Pentane Propellant, Smokey Sam 7.80e-07 7.80e-07] 2.708-06
i-FPentane Smokeless Powder {Hercules Unigue) 1.20e-06 1.20e-06] 3. 30("—;‘6&
m-Ethyltoluene pDiesel fuel and dunnage 1.10e-04 1.40e-04 1.40e-04 1.30e-04 4.60e:”0'¢“
m-Bthyltoluene Manufacturer's waste - aluminized propellant with diesel 2.20e-06 1.50e-08 4.10e-06 2.60e-06] €.%0e-05
m-Ethyltoluene Yropellant, amnonium perchlorate, aluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+090
m-Ethyltoluene Propellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00] 0.00e+00 0.00e+00] 0.00e+00
m-Ethyltoluene Propellant, double base 0.00e+001 0.00e+00] 0.00e+00] 0©.00e+00] 0.00e:00
m-Ethyltoluene Fropellant, M-3 5.00e~08 0.00e+00 1.40e-07 9.70e-08 S.SOQ;EL
m-Ethyltoluene Propellant, M-43 (USN] 0.00e+00 0.00e+00} 3.60m0-07
m~Ethyltoluene Propellant, M-% 4.30e-08 4.30e-08] 6.00e-07
m-Ethyltoluene Propellant, MK-23 3.00e-07 3.00e-07] 9.80e-07
m-Ethyltoluene fropellant, MI1AlEL 0.00e+00 0.00e+00] 0.00es00 0.00e+00] 0.00e+00
m~BEthyltecluene Propellant, PRXN-110 2.00e-07 2.00e-07 ?.OOQ:QL
m-Ethyltoluene Propellant, Smokey Sam 2.00e-06 2.00e-06F 5.90e-06
m-Ethyltoluene Smokeless Powder (Hercules Unique) 0.00e+00 0.00e+007 2. 20e:2_§
n-Butane Diesel fuel and dunnage 1.30e-06] £.80e-068] 5.70e-06] 4.60e-06] 5.40e-06
n-Butane HManufacturer s waste - aluminized propellant with diesel 5.50e-06 2.40e~06 2.00e~05 9.30e-06] 1.80e-05
n-Butane Propellant, ammonium perchlorate, aluminized 0.00e+00} 0.00e+00}] 0.00e+00} 0.00e+00] 0.00e+00
n-Butane Fropellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00] 0.00e+00] ©.00e+00] 0.0ve+00
n-Butane Fropellant, double base 0.00e+00 0.00e+00 0.00e+00 0,.00e+00] 0.00e+00
n-Butane Propellant, M-3 9.00e-08] 1.80e-07] 0.00e+00}] 1.50e-07{ 5.60e-07
n-Putane Propellant, HM-43 (USN) 9.10e-08 9.10e-08§ 5.40e-07
n-Butane Propellant, H-9 4,30e-08 4.30e-08] 3.40e-07
n-Butane Propellant, MK-23 0.00e+00 0.00e+00] 5.902-07
n-Butane Propellant, MIIALlEL ¢.00e+00 0.00e+00] 0.00e+00 0.00e+00}] 0.00e+00
n-Butane Propellant, PBXH-110 . 1.00e-07 1.00e-073 §.00e-07
n-Butane Fropellant, Smokey Sam ¢.00es00 0.00e+00} 2.70e-06
n-Butane smokeless Powder (Hercules Unique} 4.80e-07 4,80e-07] 31.80e-06
n-Decane Diesel fuel and dunnage 1.50e-033 0.00e+00] 2.00e-03 1.80e-031 1.80e-01
n-Pecane Manufacturer's waste - aluminized propellant with diesel 9.20e-06f 1.10e-05] 2.30e-05]1 1.40e-~05] 3.10m=-05
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n-Decane

Fropellant, ammoniwn perchlorate, aluminized

0.00e<00} ©.00es08] 0.00es00] 0.00e+00] 0.0ce+00
n-Decane Propellant, anmonium perchlorate, nonaluminized 0.00e+¢00] 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
n-Decane eropellant, double base 0.00e+00 0.00e10D 0.00e+00 0.00e+00] 0.00ec00
n-Dacane Fropellant, H-3 4.20e-07F B.70e-07 1.40e-07 5.90e-07] 1.%0e-06
n-Decane Propellant, M-43 (usH} 8.20e-07 ' 8.20e-07) 3.70e-06
n-Decane Fropellant, M4-9 0.00e+00 0.00e+00} 1.30e-06
n-Decane Propellant, MK-23 0.00e+00 0.00e+00} 31.20e-06
n-bDecane Propellant, M31AlEl 0.00e+00] 0.00e+00] ©.00e+00] 0.00e+00] 0.00e+00
n-Decane Propellant, PBXN-110 1.30e-06 1.30e-06} 4.40e-06
n~Decane Propellant, Smokey Sam 5,90e-0¢ 5.90e-06] 2.20e-05
n-Decane Smokeless Fowder (Hercules Uniquel} 0.00e+00 0.00e+00] B.60e-06
n-Heptane Diegel fuel and dunnage 3.10e-05f 8.00e-05] 6.60e-05§ 5.90e-0% 6.09e~0§
n-Heptane Hanufacturer's waste - aluminized propellant with diesel 3.50e~06F 2.40e-06] £.30e-061 4.70e-06] 7.30e-06
n-Heptane Fropellant, ammouium perchlorate, aluminized 0.00e+Q0] 0.00e+00f] 0,00e+00] 0.00e+00f 0.002+00
n-Beptane fropellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00=2+00f 0.00e+00] 0.00=400] 0.00e+00
n-Heptane Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
n-Heptane Fropellant, M-3 2.70e-07] 5.10e-07§ 9.40e-~08f 3.10e-07] 1.60e-06
n-Heptane propeliant, M-43 (USH) 9.10e-08 9.10e-08) 2.70e-07
n-Heptane Fropellant, M-9 0.00e+00 0.00e+00) 1.10a-06
n-Heptans Propellant, HK-23 0.00e+00 0.00e+66 4.90e-07
n-Heptane Fropellant, M31ALEL 0.00e+00] 0.00e+00f 0.00e:00{ 0.00e+00] 0.00e+00
n-Heptane Fropellant, FBXN-110 0.00e+00 0.00e+00) 8.00e-07
n-Heptane rropellant, Smokey Sam 2.00e-08 2.00e-06} 31.10e-06
rn-Heptane Smokeless Fowder {Hergules Unigue) 7.20e-07 7.20e~-07]1 1.20e-06
n-Hexane Diesel fuel and dunonage 6.40e-06] 2.30e-05 1.90e-0% 1,60e-05f 1.70e-05
n-Hexane ttanufacturer’'s waste -~ aluminized propellant with diesel 2.70e-06 1.50e-06 6.70e-06 3.70e-06] S.70e-06
n-Hexane Propellant, munoni&h perchlorate, alundinized 0.00e+00 0.00e+00 0.00e+00 0.00e+008 0.000:00
n-Hexane rropellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00} 0.00e+D0 0.00et00} © .OduDO
n-Hexane Frepellant, double base 0.00e+00] 0.00e+00] 0.00e+00f§ 0.00e:+00] 0.00e+00
n-Hexane Propellant, M-3 1.60e-05] 1.40e-051 4.%90e-06] 1.90e-05] 2.00e-0%5
n-Hexane fropellant, M-43 {USH) 9.10e-08 9.10e~08] 3.60e-07
n~Hexane Fropellant, MK-23 0,00e+00 0.00e+00] 7.90e-07
n-exane Fropellant, HIL1A1EL 0.00e+00 0.00e+00) 0,00e+00] 0©.00e+00] 0,00e+00
n-Hexane Fropellant, FBYN-110 0.00e+00 0.00e+00] 1.30e-06
n-Hexane fropellant, Smokey Sam 2,70e-06 2.70e-06] 3.20e-06
n-Hexane Smeckeless Powder (Hercules Unigue) %.60e-07 9,.60e-07] 2.208-08
n-Nonane Diegel fuel and dunnage 8,00e~-04 1.20e-03]1 1.10e-03 1.00e~03] 1.00e-03
n-Nonane Hanufacturer's waste - aluminized propellant with diesel 1.10e-05] 7.60e-06] 2.10e-05}] 1.30e-05) 2.40e-05
n-Honane fropellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00f 0.00e+00
n-Nonane fropellant, ammonium perchlorate, nopaluminized 0.00e+00F 0,00e+¢00}] 0.00e+00] 0.00e+00 0.00e+00
n-Nonane Fropellant, double base 0.00e+00 0.00e+ 00 0.00e+00 0.00e+00 0.00e+00]




n-Nonane

Propellant, ™M-3

7.80e-08 1.40e-07 0.00e+00 1.20e-07] 2.30e-07
n-Nonane Fropellant, M-43 (Ust) 0.00e+00 0.00e+00} 8.10e-08
n-Nonane Propellant, M-9 0.00e+00 0.00e+00f 1.70e-07
n-Nonane Freopellant, MK-2) 0.00e+00 0.00e:00] 2.00e-97
n-Nonane Propellant, M31A1EL 0.00e+00] ©0.00e+00{ 0.00e+00} 0.00e+00} 0.00m+00
n-Honane Propellant, PBXN-110 2.00e-07 2.00e-07) 5.00e-07
n-Nonane Propellant, Smokey Sam 1.20e-06 1.20e-06} 1.650e-06
n-Nonane Smokeless Powder (Hercules Unique) 0.00e+00 0.00e+00 4_50e-5;
n-Octane Diesel fuel and dunnage 1.50e-04] 3.20e-D4] 2.80e-04} 2.50e-04] 2.5Ce-04
n-Octane Manufacturer's waste - aluminized propellant with diesel 6.30e-06] 4.20e-06] 1.20e-05] 7.60e-06] 1.30e-05
n-Octane Propellant, ammonium perchlorate, aluminized 0.00e+Q0) 0.00e+00] 0.00e+00] 0.00e+00 0.0oéraa
n-gctane Prepellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00a+00 0.,00e+00 0.00e+00§ 0.00e+00
n~Octane Propellant, double base 0.00e+00 0.00e+00 0.00e+00] 0.00e+00 0.00é+00
n-Qctane Propellant, M-3 2.%0e-07 6.40e-07 1.850e-07 4.30e-07} 1.60e-06
n-Octane Propellant, M-43 {(USN) 9.10e-08 9.10e-08} 2.700-07
n-Octane Propellant, M-9 0.00e+00 0.00e+00f 1.10e-06
n-Octane Propellant, MK-~23 0.00e+00 0.00e:00 2.00e—5;
n-Qotane Propellant, M31AlEl 0.00e+00 0.00e+00 0.00e+00] 0.00e+00§f 0.00e+00
n-Cotane Propellant, FBXN-110 0.00e+00f 0.00e+00] ©.00e+00] 0.008+00] 0.00e+00
n-Octane Fropellant, Smokey Sam 1.20e-08 1.20e-056) 1.608-06
n-Octane {Smokeless Powder {(Hercules Uniquel 0.00e+00 0.00e+00] §.800-07
n-Pentane Diesel fuel and dunnage 2.00e-06 1.30e-05} 1.20e-05] 9.10e-06 1.009«63
n-Fentane Manufacturer's waste - aluminized propellant with diesel 2.60e-06] 1,10e-08] 9.00e-06] 4.30e-06] 7.208-06
n-Pentane Propellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00} 0.00e200] 0.00e+00] 0.002+00
n-Pentane Propellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00f 0.00e+00] 0.00e+00§ 0.00e+00
n-Pentane Fropellant, double base ¢.00e+00 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
n-Pentane Propellant, M-3 5,30e-07] 1.50e-06] 4.20e-07] 8.60e-07 3.30e-16
n-pentane Propellant, H-43 (USH) . 0.00e+00 0.008+00} 3.60e-07
n-rPentane Propellant, M-3 0.00e300 0.00e+00 0.00e+00 0.002+00] 0.00e+Q0
n-¥Fentane Propellant, MXK-23 0.00e+00 0.00e+00] 7.90e-07
n-Pentane fropellant, MIIALEL 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e2+00
n-Pentane {rropellant, PBXN-110 0.00e+00 0.00e+00f 1.10e-06
n-FPentane Fropellant, Smokey Sam 7.80e-017 7.80e-07] 2.700-96
n-Pentane [smokeless Powder (Hercules Unique) 9.60e-07 . 3.60e-07] 2.60e-08§
p~Ethyltoluene Diesel fuel and dunnage 1.20e-04 1.70e-04 1.70e-04 1.50e-04} 1.60e-04
p-Ethyltoluene Hanufacturer ‘s waste - aluminized propellant with diesel 5.40e-06] 2.90e-06] 6.,70e-06] 5.00e-06f B.10e-06
p-Ethyltoluene Propellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
p-Ethyltoluene Propellant, ammonium perchlorate, nonaluminized 0.00e+00f 0.00e+00| 0.00e+00} 0,00e+00 0,00e+qg
p-Ethyltoluene Propellant, double base 0.00e+00 0.00e+00] 0.00e+00 0.00e+007 0,00m+90
p-Ethyltoluene Propellant, H-3 5.60e-07] 31.20e-07] 2.20e-06] 9.80e-07§ 2.10e-06
p-Ethyltoluene propellant, M-43 (USN} 1.80e-07 1.80e-07) 9.10e-07
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p-Ethyltoluene

Propellant, M-8

- 4.00e-0¢ 4.00e-06] S.50e-08
p-Ethyltoluene Propellant, MK-23 0.00e+00 T 00er00) 1.10e-06
p-Ethyltoluene Fropellant, HM31AlE1 0.00e+00] 0.00e+00] 0.00e+Q0C} 0.00e+00) 0.00e+00
p-Ethyltoluena Propellant, PBXH-110 3.00e-07 3.00e-07] 1,40=-06
p-Ethyltoluene Propellant, Smokey Sam 7.10e-~06 7.10e-06] 1.10e-05
p~Ethyltoluene Smokeless Fowder (Hercules Unigue) 4.80e-07 4.800-07) 2.40e-06
p-Ethyltoluene Diesel fuel and dunnage 1.20e-04] 6.60e-06 6.90e-07} 4.10e-05] 4.20e-05
p-Ethyltoluene tfanufacturer's waste - aluminized propellant with diesel 2.00e-08) 2.00e-06] 0.00e+00] 2.00e-06] 5.30e-06
p-Ethyltoluene Fropellant, anmonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] ©.00e+00] 0.00e+00
p-Ethyltoluene Fropellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00es00f 0.00e+00] 0.00e+00f 0.00e+DD
p-Ethyltoluene fropellant, double base 0.00e+00) 0.00e+00] 0.00e+00] 0,00e+00} 0.00e+00
p-Ethyltoluene Fropellant, M-3 0.00e+00) 2.00e-07] 2.80e-08] 3.70e-08] 5.70m-07
p-Ethyltoluene Propellant, ¥M-43 (USH) 0.00e+00 0.00e+00] 3,90e-07
p-Ethyltoluene Propellant, M-9 0.00e+00 0.00e+00f 7.20e-07
p-Ethyltoluene Fropellant, MK-23 0.00e+00 0,002+00) 4.20e~07
p-Ethyltoluene Propellant, M3IIALEL 0.00e+00)] 0.00e+00§ 0.00e+00] 0.00e:00] 0.00e+00
p-Ethyltoluene Propellant, PBXN-110 4.30e-07 4.30e-071 8,50e-07
p»Etl:yltcSluene Propellant, Smokey Sam 1.70e~06 1.70e~08} 3.30e~06
p-Ethyltoluene Smokelegs FPowder (Hercules Unigue) 0.00e+00 __0.00e+00 ‘ITEOe-OS
trans-2-Butene Diesel Fuel and dunnage 3.60e-06] 1.80e-06] 3.30e-06] 2.90e-06] 2.90e-06
trans-2-Butene Manufacturer ‘s waste - aluminized propellant with diesel 2,70e-05] 1.40e-05§ 2.10e-05 2.>10e-05“,2.10e—05
trans-2-Butene fropellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00} 0.00e+00] 0.00e+00) 0.00e+00
trang-2-Butene Propellant, ammonium perchlorate, nonaluminized 0.00e+00f 0.00e+00} 0.00et0G} 0,00e+00f 0.002+00
trans-2-Butene Propellant, double base 0.00e+00D 0.00e+00 0.00e+ Q0 0.00e+00] C.00e¢00
trans-2-Butene fropellant, H-3 L 1.90e-07) 0.00e+00] 0.00e+00f 1.90e-07] 1.90e-07
trang-2-Butene Fropellant, M-43 (USN} 1.80e-07 1.80e-07] 1.80e-07
trang-2-Butene Propellant, M-9 ) 0.00e+00] 0.00e+00{ ©.008+00} 0.00e+00) 0.00e+00
trans-2-Butene Propellant, MK-23 2.00e-07 2.00e-07] 2.00e-07
trans-2-Butene Fropellant, MIIALE] 0.00e+00) 0.00e+00}] 0.00e+00] 0.00e+Q0] 0.002+00
trans-2-Butene Fropellant, FBXN-110 4.00e-07 4.00e-07§ 4.00e-07
trans-2-Butene Fropellant, Smokey Sam 2.40e-06 2.40e-06) 2.40e-06
trans-2-~Butene Smokeless Powder (Hercules Unique) 0.00e+00 0.00e+00 0.00e+00 0.00e+00} 0.00e+00
trans-2-Hexene Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00 0.00g400
trans-2-Hexene fropellant, HI1ALEL 0.00e+00f 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
trans-2-Pentene Diesel fuel and dunnage 0.00e+00) 0.00e+00 1.10e-06) 1.10e-06} 1.10e-06
trans-2-Pentene Hanufacturer's waste - aluminized propellant with diesel 0.00e+00] 3.80e-07} 1.50e-06] 9.60e-07{ 1.20e-06
trans-2-Fentene pPropellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.008+00
trang-2-Pentene Propellant, double base 0,00e+00) 0.00e+00) 0.008+00] 0.002+00] 0.00e+00
trans-2-Fentene Propellant, H-3 0.00e+00] 0,00e+00] 0.00e:00§ 0.00e+00} 0.00e+00
trans-2-Fentene Propellant, H-43 {Ush) 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00) ©.002+00
trans-2-Pentene Propellant, H-9 0.00e+0Cf 0.00e+00] 0.00e+00{ 0.00e+00] 90.00e+00
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trans-2-Pentene

Propellant, MK-23

0.00e+00 0.00e+D0}) 9.80e-08
trans-2-Pentene Propellant, M31AlEl 0.00e+00] 0.00e+00 0.00e+00 0.00e+00] 0.00e+0D
trans-2-Pentene Propellant, PBXN-110 0.00e+00 0.00e+00] 2.00e-07
trans-2-Pentene Propellant, Smokey Sam 0.00e+00] 0.00e+00] 0.00e+00} 0.002+00% 0,00=+00
trans-2-Pentene SmokgleSS Powder [Hercules Unique) 0.00e+00] 0.00e+00f] 0.00e+00] 0.00e+00§ 0.00e+00
Acetylene Diesel fuel and dunnage 1.20e-04] 7.30e-05] 9.10e-05] 9.50e-05] 9.60e-05
Acetylene Manufacturer's waste - aluminized propellant with diesel 1.80e-03}] 1.30e-03] 1.50e-03] 1.60e-03} 1.60e-03
Acetylene Propellant, ammonium perchlorate, aluminized 1.00e-05] 0.00e+00 1.00e-05] 1.00e-05
Acetylene Fropellant, ammonium perchlorate, nonaluminized 0.00e+001 0.00e+00] 0.00e+00} 0.002+00] 0.00e+00
Acetylene Fropellant, composite (MK-6) (Sandia} 2.10e-05 2,10e-05
Acetylene Propellant, double base 0.00e+00 9.00e+00 0.00e+00 0.00e+00] 0.00e+00
Acetylene Propellant, double base (Sandia} 2.00e-04 2.00e-04
Acetylene Propellant, M-3 T.70a-06 1,50e-05 1.%0e-05 1.30e-05fF 7.90e-06
Acetylene Propellant, M-4) (USH) 5.90e-06 5.90e-06} §.40e-06
Acetylene Propellant, M-9 9.00e-06 9.00e-061 9,20e-06
Acetylene JPropellant, MK-23 5.50e-0¢6 5.50e-06] 6.20e-06
Acetylene lPrmpellant. MIIALEL 0.00e+00}) .0.00e+00 0.00e+00 0.00e+00f 0.00e+00
Acetylene fropellant, PBXN-110 3.10e-06 3.10e-06] 31.70e-06
Acetylene Propellant, Smokey Sam B.30e-04 8.30e~04]1 8.130e-04
Acetylene Smokeless Powder {Hercules Unigue) 1.20e-06 1.20e-06] 3.60e-06
Acenaphthalene HManufacturer's waste - aluminized propellant with diesel 1.10e-04 5.00e-04 3.20e-94 1.60e-08} 0.002+00
Alumdnum Diesel fuel and dunnage 0.00e+00 0.00e+00 0.00e+00] 0.00e+00] 2.50e-0¢
Aluminum tanufactuyer's waste - alunminized propellant with diesel 6.10e-03 8.50e-03 9.30e~02] 3.60e-02] 3.60e-02
Aluminum Propellant, ammonium perchlorate, aluminized 9.40e-03 1.20e-02 1.10e-02] 1.10e-02
Alumi num Propellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00 0,00e+00 0.00e+00] 1.00e-05
Alumiaum Propellant, composite (MK-6} (Sandia) 1.30e-01 1.30e-02
Aluminum Propellant, M-3 6.80m2-07] 8.50e-07 1,40e-05) 5.10e-06] 5.10e-06
Aluminum Propellant, HM-39 0.00e+00)] 0.00e+0C} 0.00e+00] ©0.00e+00f 0.00e+00
Barium iegel fuel and dunnage 0.00e+Q0} 0.00e+00 0.00e+00). 0.00e+00] 0.00e+00
Bariuwn HManufacturer's waste - aluminized propellant with diegel 1.60e-05 2.00m-05 2,20e-04 8.60e-051 8.90e-05
Barium Propellant, ammonium perchlorate, aluminized 1.00e~05F 1.00e-05 1.00e-05f 1.00e-05
Bayium Propellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00 0.00e+008 0.00e+00} 0.00e+00Q
Barium Fropellant, composite (MK-6) (Sandia} 1.60e-06 1.60a-06
Barium Propellant, double base (Sandia) 0.00e¢00 R 0,00e+00
Barium Propellant, M4-3 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Bariuwa rropellant, M-9 0.00e+00] 0.000+00f] 0.00e+00} 0.00e+00] 0.008+00
Barium Propellant, MI1AlEL 0.00e+00] 0.00e+00] 0.00e+00)] ©0.00e+00] 0.00e+00
Benzene Diesel fuel and dunnage . 1.00e-04] S5.20e-05§ 8.10e-05{ 7.80e-051 8,00e-05
Benzene Manufacturer's waste - sluminized propellant with diesel §.40e-04} 2.90e-04 4.10e-04] 4,50e-04[] 4.50e-04
Benzene Propellant, anmonium perchlorate, aluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00=+00
Benzene pPropellant, ammopium perchlorste, nonaluminized 0.00a+00 0.00e+00 0,.00e+00}F O,00e+00] 0.00e+00
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Benzense Fropellant, composite (MK-6) {Sandia) 5.70e-05 5.70e-05

Benzene Propeilant, double base 0.00e+00| ©0.00et100] 0.00e+00] 0.00e+00] C.002+00
Benzene Propellant, double base {Sandia} 1.20e-04 1.20e-04

Benzene Propellant, M-3 6.40e-061 1.10e-05] 1.40e-05] 1.00e-05§ 7.70e-06
Benzene Propellant, N-43 (USN) 1.70e-C$ 1.70e-06] 2.30e-06
Benzene Propellant, M-9 3.20e-06 3.20e-06] 4.20e-06
Benzene Propellant, MK-23 0.00e+00 0.00e+00] 2.00e-06]
Benzens Propellant, M31AlEL 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00§ 0.00e+¢00
Benzene Fropellant, FPBXN-110 §.50e-06 4.90s-08) 7.70e-06
Banzene Fropellant, Smokey Sam 6.60e-05 6,60e-054 7.00e-05
Benzene Smokeless Fowder ({llercules Unigue) 1.20e-06 1.20e-06] 3.10e-06
Carbon tetrachloride Diesel fuel and dunnage 0.00e+00 0,00e+00 0.00e+Q01 0.00e+00}] 4.%0e-07
Carbon tetrachloride Hanufacturer's waste - aluminized propellant with diesel 3.30e-06] 6.30e-06] 7.30e-06] 5.60e-06] 6.00e-06
Carbon tetrachloride Propellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00§ 0.00e+004 0.00e+00§ 0.00e400
Carbon tetrachloride Fropellant, ammonium perchlo‘rate. nonaluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+00
Carbon tetrachloride fropellant, double base 0.00e+00] 0.00e:00] 0.00e100} 0.00e+00] 0.00e+00
Carbon tetrachloride Fropellant, H-3 0.00e+00} 0.00e+00 0.00e+00] 0.00e+00}] ©.00e+00
Ccarbon tetrachloride Fropellant, HM-43 (UsSH) 0.00e+Q0 0.00e+00] 5,00e-07
Carbon tetrachloride Frepellant, M-9 2.30e-07 2.30e-07§ 2,30e~07
Carbon tetrachloride Fropellant, MK-23 1.10e-06 1.10e-061 1.608-06
Carbon tetrachloride Propellant, M3I1AlEl 0.00e:00] 0.00e:00f] 0.00e+00) 0.00e+00} 0.00e+00
Carbeon tetrachloride Propellant, FBXN-110 0.00e+00 0.00e+00} 5.50e-07
Carbon tetrachloride Fropellant, Smokey Sam 0.00e+00 0.00e+00] 2,20e-06
Carbon tetrachloride Smokeless Powder (Hlercules Unique) Q0.00e+00 0 .Ot)ewg 1.30e-06
Chloroform Niesel fuel and dunnage . 0.00e+00] 0.00e+00f 0.00e+00f] 0.00e+00) 0.00e+00
Chloroform HManufacturer’'s waste - aluminized propellant with diesel 2.20e-06] 2.40e-06] 2.30e-06] 2.30e-06] 2.50e-05
Chloroform Fropellant, ammonium perchlorate; aluminized 1.00e+00 0.00e+00 0.00e100 G.UOe*D(.J 0.00e+00
Chloroform fropellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+00
Chloroform Propellant, doubls base 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00] 0.00e:t00
Chloroform Propellant, M-13 0.00e+00} 0.00e+00] 0.00e+00}] 0.00e+G0} 0,00e400
Chloroform fropellant, HM-43 {USN} 0.00e+001 0.00e+00} 0.00e:00f 0.00e+00{ 0.00m«00
Chloroform fropellant, M-9 0.00e+00] 0.00e+00] 0.00e+00 6.00e+00 0.00e400
Chloroform Fropellant, MK-23 4.20e-07 4,20w-07] 4.20e-07
Chloxroform Fropellant, M31AlElL 0.00e+00} 0.00e+00] 0.00e+00] 0.,00e+00] 0.00e100
Chloyoeform Propellant, FBXN-110 0.00e+00 0.00e+00 0.00e+00fF 0.00e+(0] 0.00e+00
hloroform Fropellant. Smokey Sam 0.00e+00] 0.00e+00| 0.00e:00f 0.00es00) 0.00e+00
Chloroform Smokeless Fowder {Hercules Unigue] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00 0.00e-00
Chromium Diesel fuel and dunnage 0.00e+00} 0.00e+00] 0.00e+00}] 0.00e+00} 0.008+00
Chromivm Manufacturer's waste - aluminized propellant with diesel 0.00e+00] 0.00e+00] ©.00e+00] 0.002400] 0.00e+00
Chromium fropellant, ammonium perchlorate, aluminized 1.00e-05 1.90e-05% 1.00é~0§ 1.00e-05
Chromd um Propellant, ammonium perchlorate, nonaluminized 1.00e-05] 1.90e-05 1.00e-05] 1.00e-05
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Chromium

Propellant, composite (MK-6) (Sandia) 4.80e-05 4.80e-05
Chromiuvm Propellant, double base (Sandia) 0.00e+00 0.00e+00
Chromium Propellant, M-3 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Chromium Fropellant, H-9 0.00e+001 0.00e+00] 0©0.00e+00F 0.00e+00] 0,00e+00
Chromium Propellant, M31AIEL 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
cl2 [Manufacturer's waste - aluminized propellant with diesel 2.80e-04] 1.50e-05) 1.60e-04] 2.00e-04
c1z2 Propellant, amnonium perchlorate, aluminized 5.00e-03 4,20e-03 4.60e-03
ciz Propellant, anmonium perchlorate, nonaluminized 1.10e-02] 8.20e-03 . 9,20e-03
Copper Diesel fuel and dunnage 0.00e+00] 0,00e+00} 0,00e+00§ 0.00e+00] 0.00e+00
Copper Hanufacturer’s waste - aluminized propellant with diesel 1.50e-05] 0.00e+00] 0.00e+00f] 1.50e~05] 1.90e-05
Copper Propellant, ammonium perchlorate, nonaluminized 5.00e-05§ 1.00e-04 8,00e-05{ 8.00e-0%
Copper Propellant, double base 0.00e+00] 3.20e-04 1,60e-04) 1.600-04
Copper Propellant, double base (Sandia} 3.70e-02 3,70e~02
Coppexr Propellant, M-3 3.40e-068] 8.30e-06] 2.50e-06] 4,40e-08] 2.90e-0S
Copper Jrropellant, M-% 6.50e-06 6.50e-06] 4.60e-05
Coppex Propellant, MI1IALEL 1.00e-05 1.00e~-05 .
Cyclohexane Diesel fuel and dunnage 1.30e-05} 3.80e-0% 3.00e-05 2.70e-05 2.708-05
Cyclohexane Hanufacturer s waste - aluminized propellant with diesel 1.70e-06] 9.20e-07] 3.30e-08] 2.00e-06] 3.40e-06
Cyeclohexane Fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+00
Cyclohexans Propellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00] 0.00e+00 0.00e+00] 0.00e+00
Cyclohexane Fropellant, doubkle base 0.00e+00 0.00e:+00 ¢.002+00 0.00e+Q0f 0.0Ge+0C
Cyclohexane Preopellant, H-23 1.30e-07] 1.40e-07} 0.00e+00§ 1.50e-07] 5.00e-07
Cyclohexane Propellant, HM-43 (USN} 9.10e-08 9.10e-08] 1.80e-07
Cyclohexane Propellant, M-9 0.00e+00 0.00e4+00] 4.70e-07
Cycloliexane Fropellant, HK-23 0.00e+00 0.00e+00f 3.90e-07
Cyclohexane {Propellant, MIIALEL 0.00e+00§ 0.00e+¢00] 0.00e+00} 0.00e+00] 0.00e+00
Cyclchexane propellant, PBXN-110 0.00e+00 0.00e+00] B.00e-07
Cyclohexane Prxopellant, Smokey Sam 1,20e-06 1.20e-06] 2.00e-06
Cyclohexane smokeless Fowder {(Hercules Unique) 4.80e-07 4.80e-07] 9.60e-07
Cyclopentane Diesel fuel and dunnage 0.00e+00 1.50e-06 1.40e-06 1.50e-06] 1.5Ce-06
Cyclopentane Hanufacturer's waste - aluminized propellant with diesel 1.50e-07) 7.60e-08f 5.40e-07] 2.50e-07] 4.30e-07
Cyclopentane Propellant, ammonium perchlorate, alumipized 0.00e+00] 0.00e+Q0} 0.00e+00{ 0.00e+00] 0.00e+00
Cyclopentane Propellant, double base Q.00e+00] 0.00e+00] 0.00e+¢00] 0.00e+00] 0.00e+00
Cyclopentane fpropellant, M-3 0.00e+00} 0.00e+00] 0.00e+00f 0.00e+00] 4,70e-08
Cyclopentane Fropellant, H-43 (USN) 0.00e+00 0.00e+00] 9.10e-08
Cyclopentane Propellant, M-9 4.30e-08 4.30e-081 8.50e-08
Cyclopentane propellant, MK-33 0.00e+00 0.00e+00] 9.80=-08
Cyclopentane Propellant, M3ILALE]L 0.00e+00] 0.00e+00] 0.00e+00] ©.00e+00] 0.00e+00
Cyclopentane Propeliant, PBXN-110 0.00e:00 0.00e+00} 2.008-07
Cyclopentane propellant, Smokey Sam 0.00e+00 0.00e+00] 3.90e-07
Cyclopentane Ssmokeless Powder (Hercules Unigue) 0.00e+00 0.00e+00} 2.40e-07
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Cyclopentene

Uiesel fuel and dunnage

0.00e+00] 0.00e+00f 0.00e+00f 0.00e+00] 0.00e+00
Cyclopentene Hanufacturer's waste - aluminized propellant with diesel 9.80e-071 7.60e-07] 1.10e-06} 9.40e-07] 9.40e-07
Cyclopentene Fropellant, ammoniuwm perchlorate, aluminized 0.00e+00] 0.00e+00] ©0.,00e+00) 0.00er00§ 0.00e+00
Cyclopentene Fropellant, double base 0.00e400] ©0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
Cyclopentene Propellant, ¥-3 0.00e+00] 0.00e+00] ©0.00e:00] 0.00e+00] 0.00e+00
Cyclopentene Propellant, H-43 (USH]} 9.10e-08 9.10e-08] 9.10e-06
Cyclopentene Propellant, M-9 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+60] 0.00e+00
Cyclopentene Propellant, HK-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+00
Cyclopentene Propellant, M31AlEL 0.00e+00] 0.00e+00§ 0.00e+00§ 0.00e+00{ 0.00e+00
Cyclopentene Fropellant, PBXMN-110 1.00e-07 1.00e-07} 1.00e-07
Cyclopentene Fropeilant, Smokey Sam 0.00e+00] 0.00e¢00] ©0,00e+00] 0.00a+00] 0.00e+00
Cyclopentene Smokeless Fowder (Hercules Unigue) 0.00e+004 ©0.00e+00] € . 00e+00f 0.00e+00f 0,00e400
<o : Diesel fuel and dunnage 7.40e-03] 4.70e-03] 6.00e-03} 6.00e-03
co Nanufacturer s waste -~ sluminized propellant with diesel 2.20e-02] 1.90e-021 1.90e-02] 2.00e-02
co Propellant, ammonium perchlorate, aluminized 2.10e-03f 3.50e-04 1.200-03
co Propellant, ammonium perchlorate, nonaluminized 1.30e-04] 1.50e-04 1.40e-04
co Propellant, composite {MK-6} (Sandia) 4.20e-03 . 4.20e-013
jole] Fropellant, double base 1.%0e-03] 1.50e-03 1.50e-03
co Propellant, double base (s5andia) 9.50e-04 ) 9.50e-04
CO Fropellant, M-1 1, 60e-02] 1.60e-02] 1.8Ce-02 1.40e-0§
co fropellant, M-43 (USN) 6,60e-04 6.60m-04
co Propellant, H-9 2.70e-023 2.70e-03
co Fropellant, MK-23 2.70e-04 2.70e-04
co Fropellaut, HM3I1ALEL 1.4Ce-04 1.10e-04 1.30e-04 1.30e-04
co Propellant, FBXN-110 1.20e-03 1.20e-03}
co Propellant, Smokey Sam 7.20e-02 7.20e~02
co Smokeless Powder {Hercules Unigue) 1.60e-023 1.6Ce-01
o2 Uiesel fuel and dunnage 1.50e+00] 1.50e+00 1.50e+00f 1.50e+00%
co2 Hanufacturer's waste - aluminized propellant with diesel 1.10e+00fF 1.10e400] 1.20e+00}] 1.10e0+00
co2 Propellant, ammonium perchlorate, aluminized 3. 10e-01] 13.20e-01 3.208-01
coz2 Fropellant, akrmonium perchlorate, nonaluminized 3,70e-01f 1.70e-01 3.70e-01
co2 Fropellant, composite (ME-6) {Sandia) 4.20e-01 4.20e-01
co2 Propellant, double base 6.70e-01] 6.70e-01 6.70e-01
co2 Fropellant, double base (Sandia) 9.70e-01 9.70e-01
co2 fropellant, M-3 1.20e+00 1,20e+00 1.20e+00 1.20e400
co2 Propellant, M-43 (USH) 7.70e-01 7.70e-01
co2 fropellant, H-9 9.40e-01 9. 40e-0]
co2 Propellant, MK-23 5.40e-01 5.40e-01
co2 Propellant. HIIAIE]L 5,40e-01f 5.60e-01 6.80e-011 5.90e-01
co2 Propellant, PBXN-110 1.00e+00 1.00e:00
o2 rropellant, Smokey Sam 4.20e-03 4.20e-01
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ce2

Smckeless powder (Hercules Unique)

8.70e-01 8.70e-01
Ethane Diesel fuel and dunnage 0.00e+«00 7.20e-06 1.20e-051 9.30e-063§ 1.00e-05
Ethane Hanufacturer ‘s waste - aluminized propellant with diesel 1.80e-05] 3.80e-06 6.90e-06 9.50e-06 l.OOewa
Ethane Propellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00| 0.00e+00}] 0.00e+00] 0,00=+00
Ethane Fropellant, ammonium perchlorate, nonaluminized 0.00e300] 0.00e+00] 0.00e+00} 0.00e+00] 0.00e+00
Ethane Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Ethane Propellant, M-3 1.10e-06] 1.20e-06} 2.80e~07f 1.30e-06] 1.50e-06
Ethane Propellant, M-431 (USN) 1.80e-07 1.80e-07] 1.50e-06
Ethane Propellant, M-9 5.60e-07 5,60e-07§ 1.40e-06
Ethane Fropellant, MK-23 0.00e+00 0,00e+00f 9,800-07
Ethane Propellant, HM3I1IALEL 0.00e+00 3.00e+00 0.00e+00] 0.00e+00] 0.00e+00
Ethane Propellant, FBXN-110 1.00e-06 1.00e-061 2.10e-06
Ethane Fropellant, Smokey Sam 0.00e+00 0.00e+00] 5.50e-06
Ethane Smokeless Powder {Hercules Unique) 0.00e+00 0,00e+00f 2.602-06
Ethylbenzena Diesel fuel and dunnage 4.30e-05 6.208-05 6.10e-05 S.50e-051 5,.70e-05
Ethylbenzene Manufacturer's waste - aluminized propellant with diesel 2.30e-06] 1.30e-06] 3.50e-06] 2,402-06] 4.20e-06
Ethylbenzene Propellant, ammonium perchlorate, aluminized 0.00e+00} 0.00e+00] 0.00e+00] 0.002+00} 0.00e+00
Ethylbenzene Propellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00] 0.00e+00] ©.00e+00}] 0.00e+00
Ethylbenzene Propellant, double base 0,00e+00] 0.00e+00 0.00e+00] ©0.00e+00] 0.00e+00
Ethylbenzene Propellant, H-3 3.00e-07 0.00e+00 1.40e-07 2.60e-07] 1.00e-06
Ethylbenzene Propellant, M-43 (USN} 6.00e+00 0,00e+00f 3,60m-07
Ethylbenzene Propellant, M-9 0.00e+0Q0 0.00e+00F 8,50e-07
Ethylbenzene Propellant, MK-23 0.00e+00 0.00e+00] 6.%0e-07
Ethylbenzene Propellant, MI1ALEL 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Ethylbenzene Fropellant, PBXN-110 8.00e-07 B.00e-07f 1.60e-06
Ethylbenzene Propellant, Smokey Sam 1.20e-06 1.,20e-08] 2,70e-06
Ethylbenzene Jsmokeless Powder (Hercules Unique) 0.00e+00 0.00e+00] 1.20e-06
Ethylene Diesel fuel and dunnage 6.60e-05) 7.20e-05] B8.50e-05§ 7.40e-05) 7.50e-0%
Ethylene HManufacturer's waste - aluminized propellant with diesel 3.10e-04 1.60e-04 2.310e-041 2.30e-04} 2.30e-04
Ethylene Propellant, ammonium perchlorate, aluminized 0.000+00] 0.00e+00] 0.00e+00§ 0.00e+00] 0.00e+00
Ethylene Propellant, ammonium perchlorate, nonaluminized 0.00e+00) 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Ethylene Propellant, double base 0.00e+001 0.00e+00f 0.00e+00] 0.00e+Q0] 0.00e+00
Ethylene Propellant, M-3 5.80e-0¢ B.80e-06 3.30e-06 7.80e-06F 5.90e-06
Ethylene vropellant, #-43 (uUsH) 4.80e-06 4.80e-06] 5.00e-05
Ethylene propellant, M-9 6.50e-0¢ 6.50e-06] 6.60e-06
Ethylene Fropellant, MK-23 9.80e-07 3.80e-07] 1.20e-06
Ethylene Propellant, M3IAlEL 0.00e+001 0.00e+00] 0.00e+00] 0,00e+00] 0.00e+00
Ethylene Propellant, PBXN-110 §.70e-06 6.70e-06] 6.80e-06
Ethylene fropellant, Smokey Sam 7.20e-0% 7.20e-05] 7,30e-05
Ethylene Smokeless Powder (Hercules Unigue] 2.40e-07 2.40e-071 1.40e-06
Fluoranthens Manufacturer's waste - aluminized propellant with diesel 5.00e-05 0.00e+00} 3.60e-04] 2.00e-04] 2,00e-04
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HCL

Propellant,

armonium perchlorate, aluminized

2.10e-01] 2.10e-01 2.10e-01] 2.10e-01
HCL Fropellant, anmonium perchlorate, nonaluminized 2.10e-01 2.15e-01 2.15e-01}) 2.15e-01
HC1 Fropellant, composite (MK-8} (Sandia) 9.40e-02 9.40e-02
HC1 Propellant, M-43 {USN) 1.00e-03 1.00e-03} 1.00e-03
HCL Fropellant, MK-23 1.90e-03 1.90e-03] 1.30e-03
el Fropeliant, FBAN-110 1.80e-04 1.80e-04] 1.80e-04
HC1 Fropellant, Smokey Sam 2.90e-02 2.90e-02}F 2.90e-02
HC1 Manufacturex's waste - aluminized propellant with diesel 8.50e-02 7.70e-02 8.80e-02} 8,30e-02
Lead Diesel fyel and dunnage 0.00e+00f{ 0.00e+00} 0.00e+00] 0.00e100] 0.00e+00
Lead tanufacturer's waste - alumipized propellant with diesel 0.00e+00} 7.30e-05}] 4.90e-04] 2.80e-04f 2.80e-04
Lead Fropellant, ammonium perchlorate, aluminized 4.00e-05 4.00e-054 4.00e-05
Lead fPropellant, smmonium perchleorate, nonaluminized 0.00e+00 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Lead Propellant, double base 5.80e-03 5,50e-~023 5.60e-03] 5.60e-~03
Lead Propellant, doubie base {Sandia) 1.30e-02 1.30e-02
Lead Fropellant, ¥M-3 0.00e:100 0.0Ce+00 0.00e+00 0.00e+00§ 0.00e+00
Lead Propellant, M-9 0.00e+00] 0.00es00 0.00es00) 0.00e+00} 0,00e+00
Hethyl chloride Diesel fuel and dunnage 0.00e+00] 0.00e+00] 0.00e+00} 0.00e:00 0.00e+00
dethyl chloride Hanufacturer's waste - aluminized propellant with diesel 2.70e-05) 1.40e-05] 1.90e-05} 2.00e-05 2.00£:6;
Methyl chloride Propellant, amsonium perchlorate, aluminized ) 0.00e+400] 0.00e+00f 0,00e+00} 0.00e+00} 0.00e+00
Methyl chloride Fropellant, ammonium pexchlorate, nonaluminized 0.00e+00} 0.00e+00§] 0.,00e+00] 0.00e+00 0.009433
Hethyl chloride Propellant, double base 0,00e+00f 0.00e+00f] 0.00e+00f 0.002+00} 0.00#+00
Methyl chloride Propellant, H-3 1.60e-07] 0.00e+00f] 1.10e-07§ 1.40e-07] 4.50e-07
Methyl chloride Fropellant, H-43 (USN] 0.00e+G0 0.00e+00f 1.60e-07
Hethyl chloride Fropellant, M-9 1.50e-07 1.5%0e-07] 3.10e-07
Methyl chloride Propellant, MK-23 7.10e-07 7.10e-07} 8.90e-07
Hethyl chloride Propellant, H31AlEL 0.00e+00 0.00e+00 0.00e+00] 0,00e+003] 0.00e+00
Mathyl chloride Fropsllant, PBXN-110 1.B0e-07 1.80e-07] 1.80e-07
Methyl chloride Fropellant, Smokey Sam 5.70e-06 5.70e-06& g.¢0e~06
Hethyl chloride Smokeless Powder {(Hercules Unique) 0.00e+00 0.00e+00} 4.30e-07
Hethyleyclohexane Diesel fuel and dunnage 8.40e-051 2.10e-04 1.70e-04 1.60e-04) 1.60e-04
Methylecyclohexane Manufacturer's waste - aluminized propellant with diesel 7.30e-06] 4.40e-06 1.20e-~-08 8.00e-06]1.1.40e-05
Hethylcyclohexane Fropeliant, ammonium perchlorate, aluminized 0.00e+00) 0.00e+00] 0.00e«00] 0.00e+00f 0.00e+0Q
Methylcyclohexane Propellant, ammonium perchlorate, nonaluminired 0.00e+00] 0.00e+00] 0.00e:00] 0.000:00} 0.00e+0D
Hethylcyrlohexane Fropellant, double base 0.00e+00} ©0.00e+00 0.00e+00 Q0,00e+00] 0.00e+00
Hethylcyclohexane Propellant, M-3 9.90e-08] 0.00e+00] 4.70e-08] 5.80e-0B] 4.30e-07
Hethylcyclohexane Fropellant, 1-43 (UsH) 0.00e+00 0.00e+00) 1.808-07
Methylcyclohexane rropellant, M-9 0.00e+00 0.00e+00] 4.70e~07
Hethylcyclohexane Fropellant, HKX-23 0.00e+Q0 0.00e+00f 3.90e~07
Methylcyclohexane Fropelland, M31A1EL 0.00e+00] 0.00e+00] 0.002+00) 0.00e+00§ 0.00e+00
Methylcyclohexane tropellant, PBRN-110 0.00e+00 0.00e+00} 5.00e-07
Methylcyclohexane Propellant . Smokey Sam 7.80e-07 7.80e-07
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Hethylcyclohexane

Smokeless Powder (Hercules Unique)

4.80e-07 4.80e-07] 9.60e-07
Nethyleyclopentane Diesel fuel and dunnage 4.20e-06) 1.40e-05{ 1.10e-05] 9.90e-06] 1.00e-05
Hethylcyclopentane Hanufacturer's waste - aluminized propellant with diesel 7.60e-08] 3.80e-07] 2.70e-06] 1.10e-06] 2.00e-06
Hethylcyclopentane Fropellant, ammonium perchlorate, aluminized 0.00e+00] 0.00es00§ ©0.00e100] ©.00e+00] 0.00e+00
tlethylcyclopentane Propellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+0D
Hethyleyclopentane Propellant, double base 0.00e+00 G.00e+00 0.00e+00 0.00e+00 0.009&05
Hethyloyclopentane Propelliant, M-3 2.10e-061 2.00e-06 6.80e-07 2.50e-06 1,20e~05
tiethylcyclopentane Propellant, HM-43 (UsnN) 0.00e+0Q 0.00e+00] 1.80e-07
tHlethylecyclopentane Propellant, K-8 0.00e+00 0.00e+000] 1.70e-06
tethylcyclopentane Propellant, HMK-23 0.00e+00 0.00e+00] 4.90e-07
tlethylcycleopentane Propellant, M3I1AlEL 0.00e+00 0.00e+00f 0,00e+00} 0.00e+00§ 0.00e+00
tethyloyclopentane Prxopellant, FBXNH-110 0.00e+00 0,00e+00) 7.00e-07
Hethylcyclopentans Fropellant, Smokey Sam 1.60e-06 1.60e-08] 2.00e-06
Hethyleyclopentane Smokeless Fowder (Hercules Unique) 7.20e-07 7.20e-07] 1.20e-06
Methylenechloride Diesel fuel and dunnage 0.00e+00] 0.00e+00f 0.00e+00] C.00e+00] 0.00e+00
tethylenechloride Hanufacturer's waste - aluminized propellant with diesel 1.50e-0%1 9.80e-06] 0.00e+00}] 1.20e-05 1.10e-05]
Hethylenechloride Fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00] 0.00e+00 0.00e+00 0.00e*EB
Hethylenechloride Propellant, ammonium perchlorate, nonaluminjzed 0.00e+00}] 0.00e+00)] 0.00e+00f] 0.00e+00f 0,000+00
Methylenechloride Propellant, double bage 0.00e+09 0.00e+00) 0,00e+00] 0.00e+00] 0.00e+00
Methylenechloride Fropellant, M-3 5.60e-06] 0,00e+00] 9.20e-05] 2.30e-05] 5.80e-085
Methylenechloride Propellant, H¥-43 (USN) 0,00e+00 0.00e+00} 1.10e-06
Methylenechloride Propellant, M-9 0.00e+00 0.00e+Q0] 4,30e-05
Hethylenechloride Propellant, HK-23 6.00e-07 6.C0e-07 6\OO=~OZ
Methylenechloride Propellant, M31AlEl 0.00e+001 0.00e+00] 0.00e+00] 90.00e+00} 0.00e+00
Methylenechloride Propellant, PBXH-110 0.00e+00 0,00e+00f 9.00e-07
Methylenechloride Fropellant, Smokey Sam 1.20e-06 1.20e 06 4.70e-06
Methylenechloride Smokeless Fowder (Hercules Unique) 7.20e-07 7.20m-071 7.20e-07
MO Diesel fuel and dunnage ) 6.30e-04] §.90=-04] 8.80e-04f 8.00e-04
MO Manufacturer's waste - aluminized propellant with diesel 9.30e-04 8.80e-04 1.20e-03 1.00e-03
2O Propellant, ammonium perchlorate, aluminized 2.20e-03] 1.60e-03 1.90e-03
MO Propellant, ammonium perchlorate, nonaluminized 4.10e-03] 3.90e-03 4.00e-01
FO propellant, composite (MK-6) {Sandia} 2.10e-03 2,10e-03
NO Propellant, double base 1.70e-03 1.70e~03 1.70e-03
NO Propellant, double base (Sandia) 2.40e-02 2.40e-02
0 Propellant, M-43 (USN) §,30e-03 6€.30e-03
rO pPropellant, MI1AlEL 1.10e-03 1.20e-03) 1.20e-01
KO Propellant, PBXN-110 2.60e-03 2.60e-03
¥O Propellant, Smokey Sam 1.10e-02 1.10e-02
NO2 biesel fuel and dunnage 0.00e+00] 5.10e-05} 3.20e-051 4.20e-05
nOZ Manufacturer's waste - aluminized propellant with diesel 4.40e-07] 9.80e-06] 9.70e-06] 6. .60e-06
NO2 propellant, ammopium perchlorate, aluminized 2.10e~-04) 7.008-05 1.40e-04

80

S’



NO2

Fropellant, ammonium perchlorate, nonaluminized

4.30e-03] 4.70e-04 2.40e-03
o2 Fropellant, composite (MK-6} (Sandia) 1.00e-03 1.008-03
NO2 Propellant, double base 9.00e-05 1.00e-04 1.00e-04
N2 Propellant, double base (Sandia) | 2.80e-03 2.80e-03
02 Propellant, M-43 {USN) 4.70e-04 ©4.70e-04
NO2 Propellant, H3I1AlE]L 1.00e-04} 1.00e-04} 1.00e-04
o2 Propellant, PBXN-110 2.80e-04 2.B0e-04
NO2 Propellant, Smokey Sam 2.70e-04 2.70e-04
ochbD Diesel fuel and dunnage 1.00e-11} 0.00e+00] 0.00e+00] 1.00e-11] 3.20e-11
OCDF Manufacturer's waste - aluminized propellant with diesel 4.00e-08 . 4.00e-08
Propane Diesel fuel and dumnage . 1.40e-06] 2.20e-06] 3.10e-06} 2.20e-06] 2.50e-06
Propane Manufacturer's waste - aluminized propellant with diesel 4.20e-06) 2.80e-06] 6.50e-06] 4.50e-06] 5.00e-06
Propane Propellant, amwonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
Fropane Propellant, anmonium perchlorate, nonaluminized 0.00e+00] 0.00e+020f ©0.002+00 0.00e+00] 0.00e+00
Eropane Propellant, double base 0.00e+001 €.00e+00] 0.00e+00 0.00e+00f 0.00e+00
Fropane Fropellant, M-3 3.30e~07} 5.10e-07] 5.20e-07] 5.00e-07] 7.20e-07
Propane Propellant, M-43 (USH) ©.00e+00 0.00e+00] 2.10e-07
Propans Propellant, M-9 0.00e+00 0.00e+00{ 3.40e-07
Propane fropellant, HMK-23 4.90e-07 4.30e~07] 1.30e-08
Propane Propellant, MI1ALEL 0.00e+00} ©0,00e400] 0.00es00] 0.00e+00 0.00e+00
Propane Propellant, PBXN-110 3.00e-07 3.00e-07f 1.00e-06
Propane Fropellant, Bmokey Sam 1.60e-06 1.60e-06] 4.30e-0¢
Propane Smohkeless Fowder {Hercules Unique) 2.40e-07 2.40e-071 31.40e-06
Propens Diesel fuel and dunnage 1.00e~05%) 1.30e-05 1.60e-05 1.30e-05} 1.30e-05
Propene Manufacturer's waste - aluminized propellant with diesel 2.50e~05) 2.10e-05] 3.20e-05} 2.60e-05] 2.60e-05
Propene Fropellant, ammoniom perchlorate, sluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
Propene Propellant, smmonium perchlorate, nonaluminized 0.00e+00] 0.002400{ ©0.00e+00] 0.00e+00] 0.00e+00
PBropene propellant, double base 0.0Ce+00] 0.00e+00] 0.00e+00 0.00e+00] 0. 00e+00
FPropene Fropellant, H-3 1.40e-06F 2.00e-06}) 2.10e-05 2,00e-061 1.50e-06
Propene rropellant, H-43 (UsSH) 1.10e-086 1.10e-06] 1.208-06
Propene Fropellant, H-9 7.30e-07 7.30e-07] 8.10e-07
Propene Propellant, MK-23 1.70e-~06 1.70e-06] 1.80e-06
Propene Fropellant, FBXN-110 3.00e~06 3.00e-06] 3.10m-06
Propene Fropellant, Smokey Sam 2.70e~06 2.70e-06] 2.70e-06
Propene Smokeless Fowder (Hercules Unique) 2.40e-07 2.80e-07}§ 7.20e-07
PMLO Diesel fuel and dunnage §.70e-03] 4.90e-03]| 6.80e-03] 5.40e-03
PULC Manufacturer's waste - aluminized propellant with diesel 3.80e-01] 4.40e-01] 4.90e+00] 1.90e+00
PM10 Fropellant, ammonjum perchlorate, aluminized 4d.10e-01§ 4.30e-01 4.20e-01
PM10 propellant, ammonium perchlorate, nonaluminized 1.10e-021 1.80e-02 1.50e-02
PM1O fropellant, double base 1.90e~-02] 1.90e-02 1.90e-02
PM10 Propellant, M-3 8.80e-03] 8.70e-03] 8.20e-03] B8.60m-03
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PM10

Propellant, M-43 {USH)

1.20e-03 1.,20e-03
PHM10 Fropellant, M-9 1.60e-02 1.60e-02
PM10 Propellant, MK-23 5 .90e-03 % 90802
PH10 Propeliant, MI1ALEL 8.90e-017 9.30e-01] 9.10e-01}f 9.10e-01
PM1O Fropellant, PBYN-110 4,90e-01 4.90e-01
PMIO Propellant, Smokey Sam 2.60e-01 2.60e-01
PM10 Smokeless Powder {Hercules Unique) 1.80e-03 1.80e-03
Styrene Diesel fuel and dunnage 0.00e+00} 0.00e+00] ¢.00e+00] 0.00e+00] 0.00e+00
Styrene Manufacturer's waste - aluminized propellant with diesel 0.00e+00] 0.00e+00] 0.00e+00] o0.00e+00] 0.00e+00
Styrene Propellant, ammonium perchlerate, aluminized 0.00e+00f 0.00e+00] 0.00e+00} 0.00e+00] 0.008+00
Styrene Propellant, M-3 0.00e+00F 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
Styrene Propellant, M-43 {(USN) 0.00e+00 0.00e+00 0.00e+00} 0,00e+00] 0,00e+00
Styrene Propellant, M-9 4.70e-07 4.708-07} 4.70e-07
Styrene Propellant, MK-23 0.00e+00 0.00e+00 0.00e+00 0,00e+00] 0.00e+00
Styrene Propellant, M31AlElL 0.00e+00 . 0.00e+001 1,00e-05
Styrene Propellant, FBXN-110 0.00e+00f 0.00e+00] 0.00e+00} 0.00e+00} 0.00=:00
Styrene Propellant, Smokey Sam 0,00e+0Gf 0.00e+00f 0.00e+00} 0.00e+00} 0.00e+00
Styrene Smokeless Fowder (Hercules Unique) 0.00e+00] 0.00e+00] 0.00e+008 0.00e+00] 0.00e+00
502 Diesel fuel and dunnage 2.10e-04f] 7.90e-05] 2.80e-04{ 1.90e-04
502 tlanufacturer's waste - aluminized propellant with diesel B.60e-04} 8.40e-04] 8.80e-04] 8.60e-~04
s02 fropellant, ammonium perchlorate, aluminized 6.00e-05§ 4.00e-05 S5.00e-05
502 fropellant, ammonium perchlorate, nonaluminized 1.10e-04f 1.10e-04 1.10e-04
502 Propellant, composite (MR-6) (Sandia) 1,10e-03 1.10e-03
S02 Propellant, double base 3.00e-05 2.00e-05 3.00e-05
502 Fropellant, double bhase {Sandia) 3.20e-03 31.20e-03
502 Fropellant, M-43 {USH) 1.20e-04 1.20e-04
s02 Fropellant, MIIALEL 1.00e-03f 1.20e-03 1.20e~0)
502 Propellant, PBXN-110 3.50e-04 3.90e-04
502 Propellant, Smokey Sam 1.50e~04 1.50e-04
S0z Smokeless Powder (Hercules Unigue) 6.10e-04 6.10e-04
Tet racl\lorcethylené {Diesel fuel and dunnage 0.00e+00] 0.00e+00] 0.00e+00f 0.00e+00] 0.00e+00
Tetrachloroethylene Manufacturer’'s waste - aluminized propellant with diesel 0.00e+00)] 1.60e-06f 1.80e-06] 1.70e-06] 1.70e-06
Tetrachloxoethylene Propellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00 0.00e+00 0.00e+00] G.00e+00
Tetrachloroethylerns Fropellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+400} 0.00e+00
;.e-trachloroethylene Fropellant, M-3 0.00e+00fF 0.00e+001 0.00e+00] 0,.00e+00] 0.00e+00
Tetrachloroethylene Propellant, M-43 (USN) 0.00e+00 0.00a+00] 0.00e+00] 0.00e+00] 0.00u+00
Tetrachloroethylene Propellant, M-8 0.00e+00f 0.00e+00] 0.00e+00f 0.00e+00}] 0.00e+00
Tetrachloroethylene fropellant, MK-23 0.00e+00§ 0.00e+00] 0.00e+00] 0.00e+00] 0,00e+00
E}achloroethylene Propellant, PBXN-110 0.00e+00) 0.00e+00}] 0.00e+00§] 0.00e+00} 0.00e+00
Tetrachldrcethylene Propellant, Smokey Sam 0.00e+00)] 0.00e+00] 0.00e+Q0] 0,00e+00] 0.00e+00
Tetrachloroethylene jsmokeless Powder (Hercules Unigque) 0.00e+00] 0.00e+0Q0] ©.00e+00] 0.00e+00] 0.002+00
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Toluene

Diesel fuel and dunnage

.00e-05

8 1.50e-04 40e-04]) 1.20e-04] 1.30e-04
Toluene Hanufacturer's waste - aluminized propellant with diesel 3.40e-05 1.50e-05 .40e-05§ 2.B0e-05§ 3.90e-05
Toluene Fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e4100] 1.00e-05
Toluene Propellant, ammonium perchlorate, nonaluminized 0.00e+00 0.00e+00} 1.00e-05
Toluene Propellant, double base 0.00+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00es00
Toluene Propellant, M-3 1,80e-06} 2.00e-06] 8.90e-07] 1.80e-06] 6.60e-06
Toluene Propellant, H-43 (USN) 5.40e-07 5.40e-07) 1.80e-06
Toluene Propellant, M-9 0.00e+00 0.00e+00] 5.40e-06
Toluene Propellant, MK-23 0,00e+00 0.00e+00] 2.90e-06
Toluene Propellant, M3IIALEL 0.0Ce+00 0.00e+00} 3.0De-05
Toluene Fropellant, PBXN-110 0.00e+00 0.00e+00] 4.50e-06
Toluene Fropellant, Smokey Sam B.60e-06 8.60e-06] 1.50e-05
Toluene Smokeless Powder {Hercules Unique) 3.40e-06 3.40e-06] 7.40e-06
Total Alkanes (Faraffins) Diegel fuel and dunnage 2.70e~03 3.90e-03 .90e-03 3.50e-031 3.50e-03
Total Alkanes {(Paraffins) Hanufacturer's waste ~ aluminized propellant with diesel 9.40e-05] 5.80e-05 .30e-04) 1.30e-04} 2.30e-04
Totel Alkanes {(raraffins) Fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00] 2.00e-05
Total Alkanes {Paraffins) Propellant, mmaonium perchlorate, nonaluminized 0.00e+004 0.00e:00 0.00e+00} 1.00e-05
Total Alkanes (Paraffins) Propellant, composite (MR-6) (Sandia) 5.%0e-08 %.90e-05
Total Alkanes (Paraffins) Prepellant, double base 0.00e+00 1.00e-05
Total Alkanes (Paraffins} Fropellant, double base (Sandia} 2.20e-04 2.20e-04
Total Alkanes (raraffins) Propellant, H-3 3.00e-05 2.10e-05 .40e-08§ 2.60e~05] 1.30e-04
Total Alkanes (Paraffins) Propellant, M-43 (USN) 5.40e-07 5.40e-07{ 1.00e-05
Total Alkanes (Paraffins} Fropellant, H-§ 0.002+00 0.00e+00} 2.30e-05
Total Alkanes (Paraffins) Fropellant, MK-23 0.00e+00 0.00e+00] 1,40e-05
Total Alkanes (Paraffins) Propellant, HILALE]L 0.00e+00)] 0.00e+Q0 .00e+00] 0.00e:00} 0.00e+00
Total Alkanes {Faraffins) Fropellant, PBXN-110 0.00e+00 0.00e+Q0] 2,00e~05%
Totsl Alkanes {(Paraffins) Propellant, Smokey Sam 2.30e-05 2.30e-05} 7.20e-05
Totel Alkanes (Paraffins) Smokeless Powder (Hercules Unique) 6.70e-086 6.70e-06 4.205-05
Total Alkenes {Dlefins) Diesel fuel and dunnage 2.00e-04 1.70e-04 .10e-04 1.90e-041 2.00e-04
Total Alkenes (Clefins) Manufacturer's waste - aluminized propellant with diesel 2.20e-03}] 1.50e-03 .90e-03] 1.90e-03 1.90e:g£
Total Alkenes (Dlefins} Propellant, ammoniwm perchlorate, aluminized 3.00e-05] 1.00e-05 2.00e-05{ 2.00e-05
Total Alkenes {(Olefins} Propellant, ammonium perchlorate, nonaluminized 1.00e-05§ 1.00e-05 1.00e-05} 1.00e-0%
Total Alkenes {Clefins) Fropellant, composite (MK-6) (Sandia) 1.00e-04 1.00e-04
Total Alkenes (Olefins) Propellant, double base 0.00e+00 1.00e-05 1.00e-05] 1.00e-05
Total Alkenes (0lefins) rropellant, double base {Sandia) 7.30e-04 7.30e-04
Total Alkenes (Dlefins) Propellant, H-3 3.60e-05) 2.80e-05 .50e-051 2.90e-05] 3.70e-05
Total Alkenes (Olefins) Propellant, HM-43 (USH) 1.30e-0% 1.30e-05} 1.40m-05
Total Alkenes (QOlefins} Fropellant, M-9% 1.70e-0% 1.70e-05§ 1,80e-05
Total Alkenes ({(Qlefins} Fropellant, MK-23 1.10e-0% 1.10e-05§ 1.30e-05
Toral Alkenes {Olefins} Propellant, M31ALElL 0.00e+00f 0.00e+00 .00e+00] 0.00e+00] 1,00e-0%
Total Alkenes {Clefins) Propellant, PBXN-110 1.60e-0% 1,.60m-05] 1. 80e~08
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Toluene

Diesel fuel and dunnage

8.00e-05 1.50e-04 1.40e-04 1.20e-04] 1.30e-04
To;unne Hanufacturer's waste - aluminized propellant with diesel 3.40e-05 1.50e-05 3.40e-05 2.80e-05)] 3.90e-05
Toluene fropellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00] 1.00e-05
Toluene Propellant, ammonjium perchlorate, nonaluminized 0.00e+00 0.00e+00}] 1.00e-05
Toluene Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00§ 0,00e+00
Toluene Propellant, M-3 1.80e-06} 2.00e-06] B8.90e-07 1.80e-06§ 6.60e-06
Toluene Propellant, M-43 (USN) 5.40e-07 5.40e-07] 1.80e-06
Toluene Propellant, M-9 0.00e+00 0.00e+00] 5.40e-06
Toluecne Propellant, MK-23 0.00e+00 0.00e+00] 2.90e-06
Toluene Propellant, M31AlEl 0.00e+00 0.00e+00] 3.00e-05
Toluene Propellant, PBXN-110 0.00e+00 0.00e+00] 4.50e-06
Toluene Propellant, Smokey Sam 8.60e-06 8.60e-06] 1.50e-05
Toluene Smokeless Powder (Hercules Unique) 3.40e-06 3.40e-06] 7.40e-06
Total Alkanes (Paraffins) Diesel fuel and dunnage 2.70e-03 3.90e-03 3.90e-03 3.50e-03} 3.50e-03
Total Alkanes (Paraffins) |Manufacturer's waste - aluminized propellant with diesel 9.40e-05 5.80e-05 2.30e-04 1.30e-04] 2.30e-04
Total Alkanes (Paraffins) Propellant, ammonium perchlorate, aluminized 0.00e+00 0.00e+00] 2.00e-05
Total Alkanes (Paraffins) Propellant, ammonium perchlorate, nonaluminized 0.00e+00{] .0.00e:00 0.00e+00] 1.00e-05
Total Alkanes (Paraffins) Propellant, composite (MK~6} (Sandia) 5.90e-05 5.90e-05
Total Alkanes (Paraffins) Propellant, double base 0.00e+00 1,00e-05
Total Alkanes (Paraffins) Propellant, double base (Sandia) 2.20e-04 2.20e-04
Total Alkanes {(Paraffins) Propellant, M-3 3.00e-051 2.10e-05 7.40e-06 2.60e-05)] 1.30e-04
Total Alkanes (Paraffins) Propellant, M-43 (USN) 5.40e-07 5.40e-07] 1.00e-05
Total Alkanes (Paraffins) Propellant, M-9 0.00e+00 0.00e+00} 2.30e-05
Total Alkanes (Paraffins) Fropellant, MK-23 0.00e+00 0.00e+00{ 1.40e-05
Total Alkanes (Paraffins) Propellant, M31AlElL 0.00e+00 0.00e+00 0.00e+00 0.00e+00] 0.00e+00
Total Alkanes (Paraffins}) Propellant, PBXN-110 0.00e+00 0.00e+00} 2.00e-05
Total Alkanes (Paraffins) Propellant, Smokey Sam 2.30e-05 2.30e-05} 7.20e-05
Total Alkanes (Paraffins) Smokeless Powder (Hercules Unique) 6.70e-06 6.70e-06] 4.20e-05
Total Alkenes {(Olefins) Diesel fuel and dunnage 2.00e-04 1.70e-04 2.10e-04 1.90e-04 2.00g-04
Total Alkenes (Olefins) Manufacturer's waste - aluminized propellant with diesel 2.20e-03] 1.50e-03| 1.90e-03 1.90e-03] 1.90e-03
Total Alkenes (Olefins) Propellant, ammonium perchlorate, aluminized 3.00e-05] 1.00e-05 2.00e-05] 2.00e-05
Total Alkenes (Olefins) Propellant, ammonium perchlorate, nonaluminized 1.00e-05 1.00e-05 1.00e-05] 1.00e-05
Total Alkenes (Clefins) Propellant, composite (MK-6) (Sandia) 1.00e-04 1.00e-04
Total Alkenes (Olefins) Propellant, double base 0.00e+00} 1.00e-05 1.00e-05} 1.00e-05
Total Alkenes (Olefins) Fropellant, double base (Sandia) 7.30e-04 7.30e-04
Total Alkenes {(Olefins} Fropellant, M-3 3.60e-05 2.80e-05 2.50e-05 2.90e-05§ 3.70e-05
Total Alkenes (Glefins) propellant, M-43 (USN) 1.30e-05 1.30e-05} 1.40e-05
Total Alkenes (Olefins) Propellant, M-9 1.70e-05 1.70e-05] 1.80e-05
Total Alkenes (Olefins) Propellant, MK-23 1.10e-05 1.10e-05f 1.30e-05
Total Alkenes (Olefins) Propellant, M31AlEl 0.00e+00] 0.00e+00 0.90e¢00 0.00@400 1.00e-05
Total Alkenes (Olefins) propellant, PBXN-110 1.60e-05 1.60e-05] 1.80e-05
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Total Alkenes (0Olefins) ?xopel}ant, Smokey Sam 9.10e-04 9.10e-04] 9.20e-04
Total Alkenes {0lefing) Smokeless Powder (Hercules Unique) 2.20e-06 ) 2.20e-06] 7.40e-08
Total Aromatics Diesel fuel and dunnage 1.60e-03] 2.70e-03] 2.60e-03| 2.30e-03{ 2.30e-03
Total Aromatics Manufacturer's waste - aluminized propellant with diesel 7.80e-04 3.60e-04f 5.60e-04] 5,70e-04] 6.20e-04
Total Aromatics Propellant, apmonium perchlorate, aluminized 0.00e+00 ; 2.00e-05
Total Aromatics Propellant, ammonium perchlorate, nonaluminized 0.00e+00] 0.00e+00 0.008+00] 2.00e-05
Total Aromatics Propellant, composite (MK-6) (Sandia) 1.608-04 1.60e-04

Total Aromatics fropellant, double base 0.00e+00) 0.00e+Q0 0.00e+00] 1.00e-05
Total Aromatics Propellant, double base {Sandia) 4.40e-04 4.40e-04

Total Aromatics Propellant, M-3 1.60e-05) 1.10e-05}F 1.90e-05] 1.40e-05} 3.50e-05
Total Aromatics Fropellant, M-43 (USH) 2.80e-06 2.80e-06] 1,30e-05
Total Aromatics fropellant, 1-9 5.40e-06 5.40e-06] 2.70e-05
Total Aromatics Propellant, MK-2) 0.00e+00 0.00e+00] 1.708-05
Total Aromatics Propellant, M3LALlEL 6.00e-05§ 7.00e-05§ 3.00e-05|] 5.00e-05) 9.00e-05
Total Aromatics Fropellant, PBXH-110 7.10e-06 7.10e-06] 2.80e-05%
Total Aromatics Fropellant, Smokey Sam 1.00e-04 1.00e-04} 1.50e-04
Total Aromatics Smokeless Powder (ilercules Unique) 6.20e-06 6.20e-06] 3.50e-05
Total Non-methane Hydrocarbons Diesel fuel and dunnage . 9.90e-03 1.30e-02 1.30e-02 1.20e-02] 1.20e-02
Total Mon-methane Hydrocarbons Manufacturer's waste - aluminized propellant with diesel 3.50e-03 2.20e-03 3.10e-03 2.90e-031 3,20e-03
Total Mon-methane Hydrocasrbons Fropellsnt, spmonium perchlorate, aluminized €.00e-05f 3.00e-05 5.00e-05] 1.10e-04
Total Non-methane Hydrocarbons Propellant, ammonium perchlorate, nonaluminized 5.00e-0% 4.00e-05 4.00e-05] 7.00e-0S
Total Mon-methane Hydrocarbons Propellant, double base 1.00e-05§ 1.00e-05 1.00e-05] 4.00e-05
Total Non-methane Hydrocarbons Propellant, M-3 1.10e-04 5.5%50e-05 5.30e-05 9.30e-05¢ 3.00e-04
Total Non-methane Hydrocarbons Propellant, M-43 ({USN) 4.10e-05 . 4.10e-05§ 1.10e-D4
Total NHon-msthane Hydrocarbons Propellant, 1-9% 1.50e~05 1.50e-05{ 1.30e-04
Total Non-methane Hydrocarbons Propellant, MK-2) 0.00e+00 0.00e+00] 1.40e-04
Total Non-methane Hydrocarbons Propellant, M31AlEL 1.00e-04 9.00e-05 1,20e-04 1.00e-04} 1.708-04
Total Hon-methane Hydrocarbonsg Propellant, FBXN-110 5.10e-0% 5.10e-05} 1.60e-04
Total Mon-methane Hydrocarbons Propellant, $Smokey Sam 1.10e-03 1.10e-03} 1.60e-02
Total Non-methane Hydrocarbons Smokeless Powder {(Hercules Unigue) 0.00e+00 0.00e+00] 2.30e-04
Total Unidentified Nydrocarbons Diesel fuel and dunnage 5.50e-03 6.00e-031 5.60e-01] 6.00e-03 6.?;09'03
Total Unidentifjied lydrocarbons Manufacturer's waste - aluminized propellant with diesel 4.10e-04) 2.30e-04] 4.20e-04] 3.50e-04} 4.70e-04
Total Unidentified lydrocarbons Fropellant, anmonium perchlorate, aluminized 2.00e-05f 3.00e-05 2.50e-05] 4.00e-05
Total Unidentified Hydrocarbons Propellant, ammonium perchlorate, nonaluminized 3.00e-05§ 2.00e-03 2,.508-05 3.00é-05
Total Unidentified Hydrocarbons Fropellant, double base 0.00e+00§ 0.00e+00 0.00a+00] 1.00e-05
Total Unidentified llydrocarbons Propellant, M-3 2.80e-051 31.50e-05] 1.70e-06] 2.40e-05] 9.10=-05%
Total Unidentified Hydrocarbons Fropellant, #M-43 {USN) 2.50e-05 2.500-05] 7.408-05
Total Unidentified Hydrocarbons Fropellant, H-9 0.00e+00 0.00e+00] 5.80e-05
Total Unidentified Hydrocarbons Propellant, MK-23 2.90e-06  2.90e-061 9.10e-05
Total Unidentified Hydrocarbons Fropellant, M31nlEl 3.00e-05§ 1.00e-05} 2.00e-~05} 2.00e-05] 4.00e-05
Total Unidentified Hydrocarbons Propellant, PBXN-110 4.40e-05 4.40e-05] 1.10e-04
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1-Hexene

Fropellant, ¥-9

2.10e-07 2.10e-07] 2.10e-07
1-Hexene Propellant, MK-23 0.00e+00 0.00e+00 0.00e+00 0.00e+00} 0.00e+00
1-Hexene Propellant, M31ALEL 0.00e+00) 0.00e+00] 0.00e+00§ ©0.00e+00§ 0.00e+00
1-Hexene Propellant, FBXN-110 0.00e+00] ©.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
1-Hexene Propellant, Smokey Sam 0.00e+00] 0.00e+00] ©.00e+00] 0.00e+00] 0.00a+00
1-Hexene Smokeless Powder (Hercules Unique} 0.00e+00] 0.00e+80] 0.00e«00f ©.00e+00] 0.00e+00
1-Pentene Diesel fuel and dunnage 0.00e+00] 1.70e-06] 0.0Ce+00] 1.70e-08] 1.80e-06
1-Pentene Manufacturer's waste - aluminized propellant with diesel 4.80e-06} 3.30e-06] 7.00e-06 5.10e~-06] 5.30e-06
1-pentene Propellant, ammonium perchlorate, aluminized 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00} 0.00e+00
1-Pentene Propellant, ammonium perchlorate, nonaluminized 0.00e+Q0] 0.00e+00| 0.00e+00] 0.00e+00} 0.00e+00
1-pentene Propellant, double base 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00
1-Pentene Propellant, M-3 1.60e-07] 0.00e+Q0] 0.00e+00] 1.60e-07] 2.20e~07
1-Pentene Prcpéllant, M-43 (USH) %.10e-08 9.10e-08] 9.10e-08
l1~Pentene Propellant, M-9 4.30e-08B 4,30e-08) 8.50e-08
l-Pentene Fropellant, MK-23 0.00e+00] 0.00e+00] {.00e+00] 0.00e+00] 0.00a+00
1-Pentene Propellant, M3I1AlEl 0.00e+00 0.00e+00 0.,00e+00 0.00e+00] 0.00e+00
1-Pentene Propellant, PBXN-110 1.00e-07 1.00e-07] 2.00e~07
1-Pentene Propellant, Smokey Sam 0.00e+00] 0.00e«00 0.00e+00f 0.00e+Q0f 0.00e+00
i-Pentene Smokeless Fowder {Hercules Unique) 0.00e+00] 0.00e+00fF 0.00e+00} C.00e+00] 0.00e+00
1,3-Butadiene Diesel fuel and dunnage 0.00e+00] 1.30e-08] 9.80e~07 1.20e-06] 1.20e-06
1,3-Butadiene Hanufacturer's waste ~ sluminized propellant with diesel 5.40e-06) 4.20e-06}] 2.40e-06] 4.00e-06] §.00e-06
1, 3-Butadiene Propellant, ammonium perchlorate, aluminized 0.00e+00] 0,00e+00] 0.00e+00] 0.00e+00f 0.00e+00
1,3-Butadiene Fropellant, M-3 0.00e+00] 0.00e+00§] 0.00e+00}] 0.00e+00f 0.00e+0Q0
1,3-Butadiene Propellant, M-43 (USH) 9.10e-08 ) 9.10e-08] 9.10e-08
1,3-Putadiene Fropellant, M-2 0.00e+00] 0.00e+00] 0.00e+00] 0.00e+00f 0.00e+00
1, 3~-Butadiene Fropellant, HK-23 2.00e-07 2.00e-071 2.00e-07
1,3-Butadiene Propellunt, PBXN-110. . 00e-07 5.00e-07) 5.00e-07
1,3-Butadiene Propellant, Smokey Sam 1.20e-06 1.20e-06] 1.20e-06
1,3-Butadiene Smokeless FPowder (Hercules Unique} 0.00e+00 0.00e+00 0.00e+00 0.00e+00§ 0.00e+00
1234678-HpCpr Manufacturer‘s waste - aluminized propellant with diesel 31.40e-08 3.40e-08
123478-HxCDF Manufacturer's waste - aluminized propellant with diesel 2.00e-08 2.10e-08
1234789 -HpCDF Hanufacturer's waste - apluminized propellant with diesel 7.90e-05 7.90e-09
123678-HxCDF Manufacturer's waste - aluminized propellant with diesel 9.50e-0% 9.50e-09
2-Chlorophenal Propellant, ammonium perchlorate, nopnaluminized 1.00e-05] 1.00e-05 1.00e-05} 1.00e-05
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kppeniix E
Exission Factore £cr Detonztions

SPECIAL NOTILS:

Tne emission factors in this database apply primarily to unconfined, ground
level detonations of bulk and assembled energetic materials. They do not
apply confined or otherwise suppressed detonations, except for the emisszion
factors for the water-suppressed detonations of tritonal and amatol.

A value of 0.00E+00 means that the compound (analyte) was either not detected,
or, was detected at only the background level. Values of 0.00E+00 were not
used in calculating the average (AVG) emission factors in the database. A
blank cell means that either no sample was collected or that the sample
collected was either lost or not valid.
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COMPOURD 1TEM EMISSION FACTORS
TRIAL 1 TRIAL 2 TRIAL 3 AVERAGE UHCORR
cis-2-pPentene Amatol 0.00e+00 ]J0.00e«00 0.00e+00 [0.00e+00 ]0.00e+00
cis-2-Pentene Amatol surrogate with water 6.30e-06 [1.10e-0S 7.80e-06 }8.50e-06 {3.10e-06
¢is-2-Pentene Cartridge, Inmpulse, ARD 446-1 7.80e-07 2.60e-07 5.00e-07 }5.10e-07 (8.70e-07
cis-2-FPentene Cartridge, Impulse, PRU-36/B 2.70e-07 |[2.BC0e-07 $.60e-07 {3.70e-07 9.00e-07
cig-2-Pentene Cartridge, Impulse, MK 107 2.60e-07 {2.60e-07 2.60e-07 ]2.60e-07 ]2.60e-07
cis-2-Pentene Composition B surrogate 0.00e+00 0.00e+00 0.00e+00 ]10.00e:00 0.00e+00
cig-2-Pentene Detonating train 5.80e~07 3.00e-07 3.00e-07 3.90e-07 }3.10e-07
cis-2-Pentene Flare, IR Countermeasure M206 0.00e+00 J§0.00e+00 3.40e-07 [3.40e-07 [3.40e-07
cis~2-Pentene Fuze, Tail Bomb FMU-139 A/B 4.90e-07 [9,70e-07 4.80e-07 16.50e-07 [|6.50e~07
cis-2-Pentene Fuze, Tail Bomb FMU-54 A/B 5.%0e-07 18.90e-07 0.00e+00 ]|7.402-07 §9.30e-07
cig-2-Pentene Gas Generator, GOU-2/A 5.90e-07 1.20e-06 6.10e-07 7.90e-07 9.90e-07
cis-2-Fentene HBX surrogate 3.70e-07 4.10e-07 0.00e+00 3.90e-07 1.80e-07
cis-2-pentene Mine, Claymore, MLOAl 0.00e+00 J0.00e+00 0.00e+00 10.00e+00 ]0.00e+00
cis-2-FPentene Signal, Illumination, Red Star AN-M43A2 3.50e-07 {3.50e-07 3.50e~07 {3.50e~07 }3.50e-07
cis-2-Pentene Signal, Illumination, Red Star M158 3.50e-07 §3.50e-07 0.00e«00 ]3.500-07 }3.%0e-07
cis-2-Pentene Iritonal surrogate 0.00e+00 0.00e+Q0 0.00e+00 0.00e+0Q0 [3.70e-07
cis-2-Pentene Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 10.00e+00 J3.60e-07
cis-2-FPentens Tritonal surrogate with waterx 2.30e-08 3.70e-06 3.40e-06 3.10e-06 3.30e-06
cis-2-Fentene INT {(ACC1) 4.60e-07 0.00es00 0.00e+00 4.60e-07 4.60e-07
cis-2-Fentene TNT {ACC2) 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
cis-2-Pentene TASE7 Adapter Booster 3.00e-06 ]2 .40e-06 2.90e-06 ]2.70e-05 }2.70e-0€
cis-2-Pentene 20 pin HEX Cartridge 0.00e+00 [0.00e+00 6.80e-07 }6.80e-07 6.80e-07
cis-2-Pentene 40 mm HEI Cartridge 8.30e-07 0.00e+00 0.00e2+00 18,30e-07 3.30e-06
i-Butane Amatol surrogate 7.50e-07 7.50e-07 3.70e-07 6.20e-07 §.20e-07
i-Butane iAmatol surrogate with water §.70e-06 6.30e-06 6.30e-06 §.40e-06 7.50e-06
i-Butane Cartridge, Impulse, ARD 446-1 0.00e+00 |J2.60e-07 2.50e-06 §1.40e-06 [§5.10e-0¢
i-Butane Cartridge, Impulse, BBU-36/B 0.00e+00 0.00e+00 0.00e+00 0.00e+00 1.10e-086
i-Butane Cartridge, Impulse, MK 107 0.00e+00 1.10e-06 0.00e+00 1.10e-08 1,90e-06
i-Butane Composition B surrogate 31.70e-07 3.70e-07 0.00e+00 |3.70e-07 3.70e-07
i-Butane Detonating train 0.00e+00 0.00e+00 0.00e+Q0 §0.00e+00 [6.00e-06
i-Butans Flare, IR Countermeasure M206 6.60e~07 0.00e+00 0.00e+00 16.60e-07 |5.00e-06
i-Butane lk"uze. Tail Bomb FMU-139 A/B 2.00e-06 3.%0e-06 92.70e-07 ]2.30e-06 3.90e-086
i-Butane ]Fuze, Tail Bomb FMU-54 A/B 3.00e-07 3.00e-07 0.00e+00 3.00e-07 3,70e-06
i-Butane Gas Generator, GGU-2/A 1.20e-06 5.90e-07 0.00e+00 f.80e-07 9,50e-06
i-Butane HEX surrogate 7.30e-07 0.00e+00 3.70e-07 5.50e-07 9.20e-07
i-Butamne Mine, Claymore, M1BAlL 4.90e-07 |9.80e-07 0.00e+00 17.30e-07 §2.40e-06
i-Butane Signal, Illumipation, Red Star AN-M43AZ 3.50e-07 3.50e-07 0.00e+00 13.50e~-07 13.10e-06
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i-Butane

Signal, Illumination, Red Star M158

2.10e-086

1.80e-06 6.90e-07 1.50e-06 {5.70e-06
i-Butane tritonal surrogate 7.40e-07 §0.00e+00 | 3.60e-07 |5.50e-07 }5.50e-07
i-Butane Tritonal surrogate with calcium stearate 0.00e+00 7.30e-07 }7.30e-07 [9.10e-07
i-Butane Tritonal surrogate with water 4.10e-06 14.40e-06 §4.10e-06 [4.20e-05 }4.60e-06
i-Butane THT {(ACCL) 4.60e-07 ]10.00e+00 0.00e+00 J4.60e-07 14,60e-07
i-Butane THT {(ACC2) 0.00e+00 0.00e+00 5.20e-06
i-Butane T4SE7 Adspter Booster 0.00e+00 11.20e-06 | 2.30e-06 }1.70e-06 [3,50e-0§
i-Butane 20 mm HEI cartridge 7,00e-07 }1.40e-06 { 2.00e-06 [1.40e-06 [3.90e-06
i-Butane 40 mm HEI Cartridge 0.00e+00 0.00e+00 1,60e-06 1.60e-06 2.90e-06
i-Butene Amatol surrogate 2.30e-06 10.00e+00 7.40e-07 11,50e-06 {1.50e-06
i-Butene Amatol surrogate with water 1,%0e-05 3.10e-05 1.30e-05 {2.00e-05% §2.00e-05
i-Butene Cartridge, Impulse, ARD 446-1 2.50e-05 2.00e-0% 2.20e-05 }12.20e-05 [3.20e-05
i-Butene Cartridge, Impulse, BBU-36/B 2.00e-05 12.10e-05 2.60e-05 ]2.20e-05 ]2.20e-05
i-Butene Cartridge, Impulse, MK 107 6.80e-06 {0.00e+00 2.%0e-08 ]J4.90e-068 J4.90e-08
i~Butene Composition B surrogate 3.70e-07 §7.40e-07 1.80e-06 [9.80e-07 {9.80e-07
i~Butene Detonating train 1.00e-05 }3.10e-05 1.00e-05 [2.40e-05 {3.60e-05
i-Butene JElare, IR Countermeasure M206 2.30e-06  12.40e-06 2.70e-06 [2.50e-06 12.50e-06
i-Butene lFuze, Tail Bomb FMU-139 A/B 5.40e-06 ]5.30e-06 5.30e-06 15.30e-06 ]5.50e-06
i-Butene Fuze, Tall Bomb FMU-54 A/B 4.40e-06 (5.60e-06 4.30e-06 {4.80e-06 [4.80e-06
i-Butene Gas Generator, GGU-2/A 0.00e+00 2.%0e-06 0,.00e+00 2.90e~06 2.90e~06
i-Butene HBX surrogate 3.70e-06 12.50e-06 4.50e-08 §1.50e-06 3.50e-06
i-Butene tiine, Claymore, M18AlL 3.40e-06 1.40e-06 4.20e-06 3.70e-06 5.10e-06
i-Butene Signal, Illumination, Red Star AN-M43IAZ 0.00e+00Q ]2.80e-06 1.50e-08 [3.10e-06 3.30&—06
i-Butene Signal, Illumination, Red Star M158 0.00e+00 10.00e+00 4.50e-06 §4.50e-06 4.50e-06
i-~Butensa Tritonal surrogate 3.00e-06 }3,70e-07 7.30e-07 }J1.40e-06 1.402-06
i-Butene Iritonal surrogate with calcium stearate 2.60e-06 1.50e-06 [2.00e-06 }2.00e-06
i-Butene Tritonml surrogate with water 1.30e-05 0.00e+00 0.00e+00 1.30e-05% 1.30e-05
i-Butene THNT {ACCL) 3.70e-06 3.40e-06 1.80e-06 3.60e-06 3.60e-06
i-Butene INT {ACC2) 1.50e-0§ 1.50e-06 ]1.50e-06
i-Butene T45E7 Adapter Boostex 7.30e-05 18.20e-06 1.,30e~05 ]3.10e-05 [3,10e-05
i-Butene 20 mn HEI Cartridge 4.10e-05 9.40e-06 1.70e-05 2.20e-0% 2.20e-05
i-~Butene 40 rmm HEI Cartridge 1,20e-05 9.00e-06 4.90e-06 §B.80e-06 18.B0e-06
i-Fentane Amatol surrogate 1.50e-086 1.50e-06 0.00e+00 §1.50e-06 1.50e-06
i-Pentane Amatol surrogate with water 1.50e-06 ]1.10e-0% 5.60e-06 16.20e-06 }).70e-05
i-Fentane Cartridge, Impulse, ARD 446-1 0.00e+00 J0,00e+00 0.00e+00 10.00e+00 §1.%0e~06
i-Fentane cartridge, Impulse, BBU-16/B 0,00e+00 15.60e-07 1.40e-06 19.70e-07 }4,10e-06
i-Pentane Cartridge, Impulse, MK 107 0.00e+00 10.00e¢00 0.008¢00 {0,00e+00 1.20!:-05
i-Fentane Composition B surrogate 3.70e-07 §0.00e+00 0.00e+00 33.70e-07 17.40e-07
{-Pentane Detonating train 0.00e+00 }0.00e+00 f 0.00e+00 ]0.00e+00 §4.10e-06
i-Pentane jflare, IR Countermeasure M206 0.00e+00 3,40e-07 0,00e+00 }3,40e-07 ]2.10e-06
i-Pentane lFuze, Tail Bomb FMU-139 A/B 0.00e+00 J4.80e-07 0.00e+00 14.80e-07 {1.10e-06
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i-Pentane

Fuze, Tail Bomb FMU-54 A/B

2.70e-06 ]0.00e+00 0,00e+00 [2.70e-06 }1,00e-05
i-Pentane Gas Generator, GGU-2/A 0,.00e+00 }5.90e-07 0.00e+00 [5.90e-07 §1,10e-05
i-Pentane HBX surrogate 0.00e+00 J0,00e+00 [ 0.00e+00 [0.008+00 {1.70e-06
i-Pentane Hine, Claymore, M1BAl 3.90e-06 10.00e+00 | 0.00es00 |3,90e-06 }3,10a-06
i-Pentane jSignal, Illumination, Red Star AN-M43a2 31.50e-07 ]0.00e+00 0.00e+00 §3.50e-07 |5.B0e-07
i-pentane lsignal, Illumination, Red Star M158 0.00e+00 [0.00e+00 0.00e+00 }0.00e+00 }2.20e-06
i-rentane Tritonal surrogate 0.00e+00 |0.00e+00 ] 0.00e+00 }0.00e+00 [4.10e-06
i-Pentane Tritonal surrogate with calcium stearate 0.00es 00 0.00e+00 ]0.00e+00 [4.20e-06
i-pPentane Tritonal surrogate with water 31.70e-07 }3.70e-07 3.70e-07 }3.70e-07 14.70e-06
i-pentane TNT (ACCL) 1.40e-06 10.00e+00 0.00e+00 {1.40e-06 }1.20e-0§
i-rentane INT {ACC2) 7.40e-07 7.40e-07 }11.50e-06.
i-Pentane T45E7 pdaprter Boastex 1.20e-08 ]2.90e-06 1.40e-05 16.20e-06 }1.10e-05
i-Pentane 20 mm HEI Cartyridge 0.00e+00 [1.10e-05 1.20e-05 11,20e-05 11.50e-05
i-Pentane 40 mm HEI Cartridge 9,10e-06 J0.00e+00 0,00e+00 }9.10e-06 |1.80e-05
i~Propylbenzene Mmatol surrogate 0.00e+00 |0,00e+00 0.00e+00 §0.00ei00 [0.00e+00
i-Propylbenzene [Amatol surrogate with water 1.90e-06 ]3.20e-06 0.00e+00 12.50e-06 ]3.20e-06
i -Propylbenzene Cartridge, Impulse, ARD 446-1 0.00e+00 J0.00e+00 0.00e+00 J§0,00e+00. 17.50e-07
i-Propylbenzene Cartxidge, Impulse, BBU-3E6/B B.20e-07- §1.10e-06 8.40e-07 }9.20e-07 }9.20e-07
i-Propylbenzene Cartridge, Impulse, MK 107 0.00e+00 }0.00e+00 5,20e-07 {5.20e-07 15.20e-07
i-Propylbenzene Composition B surrogate 0.00e+¢00 10.00e+00 0.00e+00 ]0.008+00 10.00e+00
i-Propylbenzene {Detonating txain 0.00e+p0 0.00e+00 0.00e+00 0.00e+00 }0,00e+00
i-Propylbenzene lFlare, IR Countermeasure M206 0.00e+D0 |6.80e-07 1,00e~06 18.50e-07 {8.50e-07
i-Propylbenzene Fuze, Tail Bomb FMU-139 A/B 0.00e+00 ]0.00e+00 0.00e+00 {0.00e+00 }0.00e+00
i-pPropylbenzene Fuze, Tail Bomb FMU-54 A/B 0.00e+00 [3.00e-07 0.00e+00 }3.00e-07 17.50e-07
i~Propylbenzene Gas Generator, GGU-2/A 1.20e-06 10.00e+00 0.00e+00 11.20e-06 18.80=2-07
i-pPropylbenzene {iBX surrogate 7.30e-07 J0.00e+00 3.70e-07 §5.50e-07 f1.50e-06
i-propylbenzene lﬂine. Claymore, M18Al1 0.00e+00 JO.00e+00 0.00e+00 ]0.00e+00 10.00e+00
1-Propylbenzene Signal, Illumination, Red Star AN-M43A2 0.00e+00 J0.00e+00 0.00e+00 [0.00e+00 [0.00e+00
i-Propylbenzene Signal, Illumipnation, Red Star M158 0.00e«00 JO.00e+0Q 0.00e+00 [0,00e+00 10.00e+00
i~Fropylbenzene Tritonal surrogate 7.40e-07 10.00e+00 1.10e-06 {6,.10e-07 |1.70e-08
i-Propylbenzene Tritonal surrogate with calcium stearate 0.00e+00 7.30e-07 17.30e~07 }7.30e-07
i-Propylbenzene Tritonal surrogate with water 0.00e+00 J0O.00e+00 1.10e-06 {1.10e-06 J1.30e-06
i-propylbenzene TNT (ACCL) 0.00e+00 10,00e+00 0.00e+00 10.00e«00 [0.00e+00
i-Propylbenzene TNT (ACC2) 0.00e+0Q 10,00e+00 0.00e+00 10,00€+00 10.00e+00
i-Propylbenzene T45ET Adapter Booster 0.00e+00 ]0.00e+00 0.00e+00 |0.00e+00 }0.00e+00
i-Propylbenzene 20 mm HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 §0.00e300 |0.00e+00
i-Propylbenzene 40 mm HEI Cartridge 0.00e+00 J0,00e+00 0.00e+00 J0.00e+00 ]0.000+00
m-Ethyltoluene nmatol surrogate 3.00e+00 {3.70e-07 0.00e+00 §3.70e-07 |1,50e-05
m-Ethyltoluene Amatol surrogate with water 1.50e-06 f1.%0e-06 1.50e-06 1.60e-06 13.80e-05
m-Ethyltoluene Cartridge, ILmpulse, ARD 446-1 5.20e-07 J2.60e-07 7.50e-07 5.10e-07 3.00e-06
m-Ethyltoluene Cartridge, Impuise, BBU-36/B 1.10e-06 §1.40e-06 5.60e-07 11.00e-06 J4.20e-06
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m-Ethyltolueng

Cartridge, Impulse, MK 107

.00e+00

0 7.90e-07 ] 5.20e-07 |6.60e-07 }1.20e-06
m-Ethyltoluene Composition B surrogate 0.00e+00 §3.70e-07 |} 3.60e-07 13.70e-07 }1.90e-05
m-Ethyltoluene Detonating train 0.00e+00 13.00e-07 | 3.00e-07 |3.00e-07 |3.20e-06
m-Ethyltoluense iFlare, IR Countermeasure M206 3.30e~-07 J0.00e+00 3.40e-07 |3.40e-07 }7.50e-07
m-Ethyltoluene lFuze. Tail Bomb FMU-139 A/B 3.70e-07 9.70e-07 0.00e+00 9.70e-07 J1.30e-06
m-Ethyltoluene Fuze, Tail Bomb FMU-54 A/B 3.00e-07 13.00e-07 6.10e-07 J4.00e-07 Ji.30e-06
m-Ethyltoluene Gas Generator, GQU-2/A 0.00e+00 15.%0e-07 0.00e+00 §5.90e-07 }2.80e-06
m-Ethyltoluene HBX surrogate 0.00e+00 10.00e+00 { 0.00e+00 }0.00e+00 }3.50e-0%
m-Ethyltoluene tine, Claymore, M18A) §.80e-06 [3.40e-06 6.60e-06 15.60e-06 |6.60e-06
m-Ethyltoluene Signal, Illumination, Red Star AN-M43A2 0.00e+00 0.00e+00 0.00e+00 0.00e+00 [|5.80e-07
m-Ethyltoluene Signal, 1llumination, Red Star M1S8 0.00e+00 J0.00e+00 31.50e-07 }3.50e-07 18.10e-07
m-Ethyltoluene Tritonal surrogate 0.00e+00 §0.00e+00 0.00e+00 10.00e+00 ]4.20e-05

Jm~Ethyltoluene Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 10,00e+00 [13.70e-05
m-Ethyltoluene Tritonal surrogate with water 1.50e-~-06 {0.00e+00 7.50e~07 11,10e-06 }4.70e-05
m~Ethyltoluene TNT {ACCL) 0.00e+00 4.80e-07 4.80e-07 4.80e-07 1.70e-06
m-Ethyltoluene TNT {ACC2} 0.00e+00 0,00e+00 [1.10e-06
m-Ethyltoluene T4SE7 Adapter Booster 1.80e-06 [2.90e-06 2.90e-06 12.50e-06 ]2.50e-06
m-Ethyltoluene 20 jm HEI Cartridge 1.40e-06 §4.30e-06 5.40e-06 13.70e-06 }7.10e-06
m-Ethyltoluene 40 mm HEI Cartridge ¢.00e+00 0.00e+00 0.00e+00 0.00e+00 14.80e-06
n-Butane Amatol surrogate 7,50e-07 §7.50e-07 1.70e-07 }6.20e-07 §6.20e-07
n-Butane lamatol surrogate with water 3.80e-05 |6.80e-05 4.90e-05 ]15.20e-05 [6,30e-08
n-Butane Cartridge, Impulse, ARD 446-1 1.50e-06 }2.30e-06 2.70e-06 }2.20e-06 [4,80e-06
n-Butane Cartridge, Impulse, BBU-36/B 5.40e-06 13.60e-06 5.30e-06 4.80e-06 4.80e-06
n-Butane Cartridge, Inpulse, MK 107 0.00e+00 |5.30e-07 7.90e-07 6.60e-07 3.10e-08
n-Butane Composition B surrogate 0.00e+00 0.00e+00 0.00e+00 0.00e+00 3.70e-07
n-Butane Detonating train 3.80e-06 }3.30e-06 }2.10e-06 §3.10m-06 }1.00e-05
n~Butane Flare, IR Countermeagure H206 3.30e-07 16.80e-07 6.80e-07 15.70e-07 15.10e-05
n-Butane Fuze, Tail Bomb FMU-139 A/B 9.,70e-07 1.90e-06 4.40e-06 [§2.40e-06 |5,20e-06
ti-PButane IFuze, Tail Bomb FMU-54 A/B 3.00e-06 §2.10e-06 0.00e+00 12.50e-06 J1.50e-05
n-Butane Gas Generator, GGU-2/A 31.50e-06 12.90e-06 0.00e+00 §3.20e-06 [3.50e-05
n-Butane HBX surrpgate 7.30e-07 §4.10e-07 3.70e~-07 15.00e-07 16.90e-07
n-Butane Mine, Claymore, M18A1 2.90e-06 §1.50e-06 9.40e-07 1.80e-06 J&.60e-06
n-Butane Signal, Illumination, Red Star AN-MAIA2 2.80e-06 2.40e-06 1.40e-06 2.20e-06 4,10e-06
n-Butane Signal, Illumination, Red Star M158 3.50e-07 }2.10e-06 0.00e+00 [1.20e-06 ]7.108~06
n-Butane Tritonal surrogate 1.90e-06 10.00e+00 3.60e-07 11.30e-06 {1.40e-06
n-Butmne fritonal surrogate with calcium stearate 0.00e+00 3.60e-07 }3.60e-07 [9.20e-07
n-Butane Tritonal surrogate with water 8.60e-06 ]1.80e-05 1.80e-05 11.50e-05 11.60e-05
n-Butane ITNT (ACCL) 0.00e+00 [0.00e+00 0.00e+00 ]0.00e+00 [1.30e-06
n-Butane THT {ACC2) 0.00e+00 0.00e+00 17.40e-07
n-Butane T45E7 Adapter Booster $.30e-06 [6.50e-06 1.60e-05 ]15.10e-06 {1,60e-05
n-Butane 20 swn HEI Cartridge 2.10e-06 §7.20e-06 1.30e-05 }7.40e-08 J1.40e-05S
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n-Butane

40 mm HEY Cartridge

el

1.70e-06 8.20e-07 1.60e-06 1.400-06 1.10e-05
n-Decane Amatol surrogate 0,00e+00 ]0.00e+00 0.00e+00 10,00e+00 §3.70e-07
n-Decane Amatol surrogate with water 1,10e-06 11.30e-06 §1.90e-06 |1.40e-06 ]3.50e-06
n-Pecane Cartridge, Impulse, ARD 446-1 2.60e-07 |5.10e-07 2.50e-07 13.40e-07 {8.70e-07
n-Decane Cartridge, Impulse, BBU-36/B 3.50e-06 ]1,90e-06 5.30e-06 [4.20e-06 []9.10w-06
n-Decane Cartridge, Impulse, ME.107 2.60e-07 J2.60e-07 §2.60e-07 ]2.60e-07 ]6,40e-07
n-Decane Composition B surrogate 0.00e+00 }0.00e+00 }3.60e-07 }3.60e-07 }4.90a-07
n-Decane Detonating train 0.00e+00 ]9.00e-07 3.00e-07 46.00e-07 1.80e~-06
n-Decane JFlare, IR Counteyrmeasure M206 3.30e-07 13.40e-07 3,40e-07 }3.40e-07 }4.50e-07
n-Decane lFuze, Tail Bomb FHU-139 A/B 9.70e-07 |9.70e-07 | 1.50e-06 [1.10e-06 }1.30e-06
n-Decane Fuze, Tail Bomb FMU-54 A/B 0.00e+00 }0.00e+00 0.00e+00 10.00e+00 }4,008-07
n-Pecane Gas Generator, GGU-2/A 5.90e-07 {5.9Qe-07 6.10e-07 6.00e-07 {1.20m-06
n-pDecane HBX surrogate 3.70e-07 ]0.00e+00 0.00e+00 3.70e-07 6.40s-07
n-Decane Mine, Claymore, HM18A1 3.90e~-06 [1.00e-05 1.60e-05 ]1.00e-05 [1.30e-05
n-Decane Signal, Illumination, Red Star AN-M43A2 3.50e-07 ]7.00e-07 0.00e+00 5.20e-07 4.60e-07
n-Decane Signal, Illumination, Red Star M158 7.00e-07 [3.%0e-07 6.90e-07 |5.80e-07 |8.10a-07
n-Decane Tritonal surrogate 0.00e+00 }3.70e-07 3.60e-07 |3.70m-07 |}6.10e-07
n-Decane Tritonal surrogate with calcium stearate 0.00e+00 3.60e-07 13.60e-07 [5.50e-07
n-Decane Tritonal surxogate with water 0. 00e+00 ]0.00e+00 1.10e-06 ]1.10e-06 11.70e-06
n-Decane TNT {ACC1) 0.00e+00 "10.00e+00 0.00e+00 [0.00e+00 {1.00e-05
n-Decane INT (ACCZ) 0. 00e+00 ‘ 0.00e+00 }3.70e~07
n-Decane T45E7 Adapter Booster 1.20e-06 ]0.00e+00 0.00es00 }1.20e-06 [|1.40e-0%
n-Decane 20 mm HEI Cartridge 4.90e-06 §5.00e-06 9.50e-06 6.50e-06 2.90e-08
n-PDecane 40 men HEI Cartridge 5.00e-06 12.50e-06 8.20e-06 5.20e-06 4.202-05
n-Heptane Amatol surrogate 1.10e-06 §3.70e-07 7.40e-07 17,.50e-07 11.60e-06
n-Heptane [amatol surrogate with water 5,90e-06 }1.30e-05 7.40e-06 [8.70e-06 ]1.20e-05
n-Heptane Cartridge, Impulpe, ARD 446-1 1.50e-06 |1.50e-06 2.20e-06 J1.,80e-06 ]4.30e-06
n-Heptane Cartridge, lipulse, BRU-36/8 1.60e-06 1.70e-06 1.10e-06 1.50e-06 ]14.70e-06
n-Heptane Cartridge, Impulse, MK 107 1.00e-08 11.10e-06 1.00e-06 [11.,00e-06 {1.30e-06
n-Heptane Composition B surrogate 0.00e+00 §3,70e-07 1.10e-06 §7,30e-07 ]1.20e-06
n-Heptane Detonating train 8,70e-07 §1.50e-06 .} 1,80e-06 |1,40e-06 {5,.00e-06
n-Heptane Flare, IR Countermeasure M206 3.30e-07 13.40e-07 6.80e-07 4.50e-07 1.00e-06
n-Heptanse Fuze, Tail Bomb FMU-139 A/B 4.90e-07 19.70e-07 4.80e-07 6.50e-07 §1.10e-06
n-Heptane Fuze, Tail Bomb FMU-54 A/B 5,90e-07 {5.90e-07 0.00e+00 }5.90e-07 11.50e-06
n-Heptane Gas Generator, GGU-2/A 5.90e-07 15.30e-07 1.20e-06 18,.00e-07 }2.80e-06
n-Heptane HBX surrogate 7.30e-07 ]0.00e+00 3.70e-07 ]5.50e-07 [3.310e-06
n-Heptane Hine, Claymore, M18AL 2.90e-08 3.40e-06 4,70e-06 3.70e-08 5.60e-06
n-Heptane fsignal, Illumination, Red Star AN-M43A2 3.50e-07 11.10e-06 1.50e-07 {5,80e-07 {1.00e-06
n~Heptane $ignal, Illumination, Red Star M158 1,10e-06 }7.00e~07 1.00e~06 9,.30e-07 }1.60e-06
n~Heptane Tritonal suxrogate 0.00e+00 10.00e+00 0.00e+00 0.,00e+00 [4.30e-06
n-Heptane Tritonal surrogate with calcium stearate 0. 00e+00 0.00e+00 §0.00e+00  §4.20e-06
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n-Heptane

Tritonal surrogate with water

2.30e-06

1.80e-06 5.60e-06 [3.20e-06 }9.50e-06
n-leptane INT (ACCL} 4.60e-07 ]1.40e-06 ] 0.00e+00 }9.50e-07 ]5.50e-08
n-Heptane THT {ACC2} 3.70e-07 3.70e-07 |1.50e-06
n-Heptane T45E7 Adapter Booster 3.560e-06 1.80e-06 4.60e-06 13.30e-06 8.00e-06
n-Heptane 20 mm HEI Cartridge 2.10e-06 15.00e-06 | B.90e-06 }5.30e-06 {1.50e-05
n-Heptane 40 mm HEI Cartridge 5.00e-06 |0.00e+00 | 0.00e+00 ]5.00e-06 ]2.20e-05
n-Hexane Amatol surrogate 0.00e+00 13.70e-07 ] 7.40e-07 [5.60e-07 ]9.90e-07
n-Hexane dmatol surrogate with water 7.10e-06 }1.5%0e-05 1.10e-05 [1.10e-05 1.60e-05
n-Hexane Cartridge, Impulse, ARD 446-1 1.50e-05 }1.50e-06 }1.50e-06 |1.50e-06 }4.00e-0§
n-Hexane Cartridge, Impulse, BBU-36/B 1.60e-06 ]1.40e-06 | 2.20e-06 [1.70e-06 |5.40e-06
n-Hexane Cartridge, Impulse, MK 107 2.60e~-07 17.90e-07 5.20e-07 15.30e-07 |1.40e-06
n-Hexane Composition B surrogate 0.00e+00 §7.40e-0Q7 3.60e-~07 5.50e-07 1.20e-06
n-Hexane Joetonating train 1.50e-06 J1.50e-06 2.40e-05 11.80e-06 |5.80e-06
n-Hexane [Flaxe. IR Countermeasure M206 6€.60e-07 6.80e-07 6.80e-07 §.80e-07 1.20e-06
n-~Hexane Fuze, Tail Bomb FMU-139 A/B 4.90e~07 9.70e-07 4.80e-07 §.50e-07 1.10e-06
n-Hexane Fuze, Tail Bomb FMU-54 A/B 3.00e~07 %.90e-07 0.00e+00 §4.40e-07 ]1.30e-06
n-Hexane Gas Generator, GOU-2/A 1.20e-06 1.20e-08 §.10e-07 9.90e-07 J.20e-06
n-lexane JUBX surxogate 7.30e-07 j0.00e+00 3.70e-07 15.50e-07 }4.70e-06
n-Hexane lMine, Claymore, MI8Al 2.00e-06 §1.50e-06 4.70e-07 §1.30e-06 ]3.20e-06
rn-Hexane Signal, Illumination, Red Star AN-M43IA2 6.90e~-07 §1.10e-06 6.90e-07 {8.10e-07 1.30e-06
n-Hexane Signal, Illumination, Red Star M158 1.40e-06 ]1.10e-06 €.90e-07 1.10e-06 1.90e-06
n-Hexane Tritonal surrogakte 0.00e+00 10.00e+00 0.00e+00 10.00e+00 §7.00a-06
n-Hexane Tritonal surrogate with calcium stearate Q.00e+00 0.00e+00 [0.00e+00 {6.80e-06
n-Hexane Tritonal surrogate with water 1.90e-06 }1.50e-06 4.50e-06 [2.60e-06 [1.30e-05
n-Hexane TNT (ACCL) 1.40e-06 J4.80e-07 0.00e+00 19.30e-07 }3.30e-06
n-Hexane TNT (ACC2) 0.00e+00 0.00e+00 1.10e-0§
n-Hexane T4SE7 Adapter Booster 3.00e-06 4.70e-06 9.80e~-06 15,.80e-06 9.,90e-06
n-Hexane 20 mo HEI Cartridge 1.40e-06 13.60e-06 5.40e~-06 [3.50e-06 [1.30e-0%
n-Hexane 40 mm HEI Cartridge 1.90e-05 }0.00e+00 0.00e+00 [1.90e-05 }3.50e-05
n-Nonane Amatol surrogate 1.70e-07 3.70e-07 0.00e+00 13.70e-07 }3.70e-07
n-Nonane IAmatol surrogate with water 2.20e~06 {4 .40e-06 3.00e~06 [3.20e-06 }1.70e-08
n-Nonane Cartridge, Impulse, ARD 446-1 2.60e-07 7.70e-07 7.50e~07 5.90e-07 1.40e-06
n~Henane Cartridge, Impulse, BBU-36/B 2.70e-06 $3.60e-06 3.30e~-06 131.208-06 [6.90e-06
n-Nonane Cartyridge, Impulse, MK 107 0.00e+00 J2,60e-07 7.%0e-07 5.20a-07 9.60e-07
n-Honane Composition B surrogate 2.20e-06 3.70e-07 0.00e+00 1.30e-06 1.20e-06
n-Nonane Detonating train 5.80e-07 §9.00e-07 9.00e-07 §7.90e-07 §2.00e-06
n-Nonane Flare, IR Countermeasure 4206 6.60e-07 [6.80e-07 6.80e~-07 }€.80e-07 19,00e-07
n-Nonane Fuze, Tail Bomb FHU-135 A/B 4.90e-07 J4.80e-07 0.00e+00 }4.%0e~-07 17.30e-07
n-Nonane Fuze, Tail Bomb FMU-54 A/B 0.00e+00 §0.00e+00 1.20e~06 §1.20e-06 §9.40e-07
n-Nonane Gas Generator, GGU-2/A 5.90e-07 ]5.90e-07 0.00e+00 §5.90e-07 [1.20e-06
n-Honane HBX surrogate 0.00e+00  [0.00e+00 0.00e+00 ]0.00e+00 }5.20e-07
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n-Nonane

Mine, Claymore, M1BAl

1.80e-06

4.90e-07 1.50e-06 1.90e-06 1.30e-06
n-Nonane signal, Illumination, Red Star AN-MAJA2 L.00e-06 }3.50e-07 0.00e¢D0 |7.00e-07 }13.30e-07
n-Nonane Sigunal, Illumination, Red Star M158 1.10e-06 |7.00e-07 1.00e-06 ]9.30e-07 1.30e-06
n-Nonane Tritonal surrogate 3.40e-06 |0.00e+00 3.60e-07 {1.20e-06 [1.60e-06
n-Nonane Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 }0.002+00 |5.50e-07
n~-Nonarne Tritonal surrogate with water 0.00e+00 }§7.30e-07 7.50e-07 }7.40e-07 1.50e-06
n-Nonane INT (ACCL) 0.00e+00 10.00e+00 0.00e+00 0.00e+00 1.40e-06
n-Nonane INT (ACC2) 0.00e+00 0.00e+00 [3.70e-07
n-Nonane T4SE7 Adapter Booster 1.80e-06 }5.90e-07 1§ 1.70e-06 |1.40e-06 ]2.50e-06
n-tonane 20 mm HEI Cartridge 7.00e-07 {0.00e+00 | 6.80e-07 }J6.90e-07 }3.60e-06
n-Nonane 40 mm HEI Carxtridge 1.70e-06 {1.70e-06 2.50e-08 1.30e-06 4.80e-06
n-Octane [Amatol surrogate 0.00e+00  §3.70e-07 3.70e-07 §3.70e-07 }6.20e-07
n-Octane jAmatol surrogate with water 31.30e-06 |7.00e-06 4.480e-06 [4.90e-06 |5.80e-06
n-Octane [Cartridge, Impulse, ARD 446-1 5.20e-07 {1.00e-06 0.00e+00 §7.70e-07 }1.40e-06
n-Octane Cartridge, Impulse, BBU-36/B 1.40e-06 {2.80e-07 1.90e-06 {1.20e-06 [4.00e-06
n-Qctane Cartridge, Impulse, MK 107 5.30e-07 5.30e-07 2.60e-07 14.40e-07 [7.70e-07
n*Octane Composition B surrogate 3.70e-07 13.70e-07 3.60e~07 {§3,70e-07 }|7.40e-07
n-Qctane Detonating train 0.00e+00 ]1.50e-06 0.00e+00 [1.50e~06 {2.70e-06
n-Octane IFlare, IR Countermeasure M206 1.00e-06 }3.40e-07 ] 0.00e+00 |6.70e-07 {7.80e-07
n-Octane lFuze. Tail Bomb FMU-139 A/B 4.30e-07 14.80e-07 0.00e+00 |4.90e-07 }9.70e-07
In-Octane IFuze, Tail Bomb FMU-54 A/B 3.00e~07 3.00e-07 6.10e-07 4.00e-07 1.10e-06
n-Getane lcas cenerator. cgu-2/a 0.00e+00 J0.00e+00 } 1.20e-06 |1.208-06 |1.80e-0§
n-Octane !HBX surrogate 1.10e-06 10.00e+00 3.70e-07 17.30e-07 11.80e-08
n-Octane lMine. Claymore, M18Al 2.00e-06 17.80e-06 1.20e-05 17.20e-06 }§9.10e-06
n-Qctane l’Signal. Illumination, Red Star AN-M43AZ 3.50e-07 }3.50e-07 0.00e+00 }3.50e-07 5,80e-07
n-Octane Signal, Illumination, Red Star M158 1.40e-06 ]1.10e-06 6.90e-07 ]1.10e-06 J1.40e-06
n-0Octane Tritonal surrogate 3.70e-07 [}0.00e+00 3.60e-07 }3.70e-07 [1.70e-06
n-Octane Tritonal surrxogate with calcium stearate 0.00e+00 0.00e+00 JO.00e+00 [1.50e-06
n-0Octane Tritonal surrogate with water 1.50e-06 }1.50e-06 2.20e-06 [1.70e-06 ]3.70e-08
n-Qctane TNT {(ACCL) . 0.00e+00 ]2.90e-06 0.00e+00 [2.90a-06 1.00e-05
n-Octane INT (ACC2) 0.00e+00 0.00e+00 7.40e-07
n-Qctane T4SE7 Adapter Booster 2.40e-06 0.00e+00 1.20e-06 1.80a-06 8,80e-06
n-Octane 20 sm HEI Cartridge 4.90e-06 ]7.90e-06 1.60e-05 ]9.50e-06 ]2.50e-05
n-Qctane 40 mm HEI Cartridge 2.50e-06 |8.20e-07 7.40e-06 13.60e~-06 ]2.90e-05
n-Pentane lAmatol surrogate 0.00e+00 10.00e+00 0.00e+00 ]0.00e+00 J6.20e-07
n-Pentane amatel surrogate with water 1.30e-05 [2.30e-05 1.50e-05 [1.70e-0% [|2.40e-05
n-Pentane Cartridge, Impulse, ARD 446-1 7.80e-07 ]1.30e-06 1.308-06 {1.10e-06 {4.00a-06
n-Pentane Cartridge, Impulse, BBU-316/B 1.10e-06 ]1.10e-06 1.40e-06 ]1.20e-086 [5.20e-06
n-Pentane Cartridge, Impulse, HK 107 ¢.00e+00 2.60e-07 2.60e-07 2.60e-07 1.50e-06
n-Pentane COmpDSiCiOﬂ B surrogate 3.706;97 0.00e+00 3.60e-07 3.70e-07 7,40e-07
n-Pentane Detponating train 5.80e-07 |1.20e-06 1.20e-06 11.00e-06 ]6.10e-06
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n~-Fentane

Flare, IR Countermeasure H206

0.00e+00 }6.80e-07 3.40e-07 ]S.10e-07 }1.50e-06
n-Pentane Fuze, Tail Bomb FMU-139 A/B 9.70e-07 1.50e-06 4.80e-07 9.70e-07 |1.90e-06
n-Pentane Fuze, Tail Bomb FMU-54 A/B 3.00e-97 15.90e-07 0.00e+00 [4.40e-07 |3.70e-06
n-~Pentane Gas Generator, GGU-2/A 1.20e-06 ]1.20e-06 0.00e+00 }1.20e-06 14.80e-06
n-Pentane HBEX surrxogate 7.30e-07 }0.00e+00 7.40e~07 }7.40e-07 12,.30e-06
n-Fentane Mine, Claymore, M1BAL 4.40e-06 }8.80e-06 1.40e~05 9.10e-06 {1.30e-05
n-pentane Signal, Illumination, Red Star AN-M43A2 3.50e-07 §7.00e-07 €.90e-07 15.80e-07 ]1.20e-06
n-Pentane Signal, Illumination, Red Star M158 7.00e-07 {7.00e-07 3.50e-07 }5.80e-07 []2.10e-06
n-fentane Tritonal surrogate 0.00e+00 §0.00e+00 7.30e-07 7.30e-07 13.80e-06
n-Pentane Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 §0.00e+00 [3.30e-06
n-Pentane Tritonal surrogate with water 1.10e-06 ]0.00e+00 6.70e-06 [31.%0e-06 }5.50e-06
n-Pentane INT {ACCl) 1.80e-06 {4.80e-06 0.00e+00 [3.30e-06 J1.10e-0%
n-Pentane TNT_{ACC2) 3.70e-07 3.70e-07 |1.90e-06
n-Pentane T4SE7 Adapter Booster 3.60e-06 1.80e~-06 9.80e-06 5.00e-06 1.60e-05
n-Pentane 20 mn HEI Cartridge 5.60e-06 {1.20e-0%5 2.20e-05 1.30e-05 }13.20e-05
n-Pentane 40 mm HEI Cartridge 1.30e-05 0.00e+00 0.00e+00 1.30e-05 5.20e-05
p-Ethyltoluene Amatol surrogate 0.00e+00 6,00e-06 2.,30e-06 7.60e-06 1.10e-05
p-Ethyltoluene Inmatol surrogate with water 2.00e-08 4.00e-05 3.70e-05 3.20e-05 13.80e-05
p-Ethyltoluene Cartridge, Impulse, BBU-36/B 4.90e-06 §5.60e-07 1.40e-06 §2.30e-06 [2.40e-06
p-Ethyltoluene Cartridge, Impulse, HK 107 0.00e+00 0,00e+00 0.00e+00 0.00e+00 J0.008+00
p-Ethyltoluene Composition B surrogate 7.40e-07 }7.40e-07 1.50e-06 19.80e~-07 ]31.30e-06
p-Ethyltcluene Detonating train B.70e~07 {1.50e-06 1.20e-06 [1.20e-06 [8.20e-06
p-Ethyltoluene Flare, IR Countermeasure M206 0.00e+0D [3.40e-07 6.80e-07 5.10e-07 J2.20e-06
p-Ethyltoluene JFuze, Tail Bomb FMU-139 A/B 2.00e~-06 [4.80e-07 9.70e-07 {1.10e-06 |2.30e-06
p-Ethyltoluene iFuze, Tail Bomb FMU-54 A/B 5.90e-07 15.90e-07 4.60e~-08 11,50e-06 ]4.70e-06
p-Ethyltoluene ‘Gas‘ Generator, GGU-2/A 0.00e+00 [0.00e+00 0.00e+00 10,00e+00 16.80e-06
p-Ethyltoluene iliBX surrogate 7.30e~07 ]0.00e+00 0.00e+00 17.30e-07 ]5.50e-06
p-Ethyltoluene Mine, Claymore, MISAL 1.50e-05 [7.30e-06 2.80e-05 }§1.70e-05 [1.90e-05
p-Ethyltoluene ]signal, Illumination, Red Star AN-HA3A2 0.00e+00 ]7.00e-07 0.00e+00 [7.00e-07 }11.60&-06
p-Ethyltoluene lsignal, Illumination, Red Star H158 0.00e+00 §0.00e+Q0 0.00e+00 10.00e+00 J1,70e-06
p-Ethyltoluene Tritonal surrogate 7.40e-06 14.10e-06& 1.50e~06 §4.30e~06 ]9.20e-06
p-Ethyltoluene Tritonal surrogate with calcium stearate 0.00e+00 7.30e-07 ]7.30e-07 [4.60e-06
p-Ethyltoluene tritonal surrogate with water 3.90e-05 11.50e-05 2.80e-05 {2.70e-05 {3.40e-05
p-Ethyltoluene THT (ACCL} 4.60e-07 1.90e-06 0.00e+00 1,20e-06 7.70e~06
p-Ethyltoluene INT. (ACC2) 0.00e+00 . 0.00e+00 }2,.60e-06
p-Ethyltoluene T4SE7 Adapter Booster 1.10e-05 19.40e-06 1.20e-05 }1.10e-05 11.10e-05
p-Ethyltoluene 20 mm HEI Cartridge 0.00e+00 1.10e-05 1.60e-05 1.40e<05 }2.60e-05
p-Ethyltoluene 4¢ o HEY Cartridge 7.50e-06 4.10e-06 4.10e-06 §5.20e-06 12.60e-0S
p-Ethyltoluene amatol surrogate 3.70e-07 0.00e+00 0.002+00 3.70e-07 1.60e-06
p-Ethyltoluene jmtol surrogate with water 2.20e-06 ]12.20e-06 1.90e-06 J2.10e-06 {4.10e-06
p-Ethyltoluens lca:txidge., Impulse, ARD 446-1 1.10e-06 11.10e-06 1.10e-06 ]11.,10m-06 14.20e-06
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p-Ethyltoluene

Cartridge, Impulse, BBU-316/B 2.30e-06 }1.20e-06 1.20e-06 1.60e-06 §5.40e-0§
p-Ethyltoluene Cartridge, Impulse, MK 107 0.00e+00 }1.10e-06 | 1.10e-06 |1.10e-06 |1.10e-06
p-Ethyltoluene Composition B surrcgate 7.40e~07 ]3.70e-07 1.108-06 ]7.40#-07 [2.60e-06
p-Ethyltoluens Joetonating train 0.00e+00 §0.00e+00 0.00e+00 JU.00e+00 }3.90e-06
p-Ethyltoluene IFlare. IR Countermeasure M206 0.00e+00 {0.00e+00 0.00e+00 J0.00e+00 J1.50e-06
p-Ethyltoluene ‘!Fuze. Tail Bombh FMU-139 A/B 2.10e-06 10.00e+00 0.00e+00 2.10e-06 {2.10e-06
p-Ethyltoluene lFuze, Tail Bomb FMU-S54 A/B 1.30e-06 J2.60e-06 1.30e-06 J1.70e-06 [2.90e-06§
p-Ethyltoluene Gas Generator, GGU-2/A 2.50e-06 5.10e-06 0.00e+00 13.80e-06 4.20e-06
p-Ethyltoluene HBX surrogate 3.70e-07 }0.00e+00 7.40e-07 {5.60e-07 }4.BO0e-06
p-Ethyltoluene Jine, Claymore, M18Al 4.20e-06 ) §.20e-06 ]4.20e-06
p-Ethyltoluene lsignal. illumination, Red Star AN-M43A2 0.00e+00 }1.50e-06 0.00e+00 1.508-06 1.50e-06
p-Ethyltoluene Signal, Illumination, Red Star M1S8 0.00e+00 |1.50e-06 0,00e+00 1.50e-06 §1.50e-06
p-Ethyltoluene Tritonal surrogate 0.0Ce+00 |0.00e+00 3.60e-07 3.60e-07 1.30e-06
fp-Ethyltoluene Tritonal surxogate with calcium stearate 3.70e-07 0.00e+00 {3.70e-07 |4.20e-06
p-Ethyltoluene Tritonal surrogate with water 1.10e-06 [0.0Qe+00 0.00e+00 ]1.10e-06 J4.70e-06
p-Ethyltoluene INT (ACCL) 0.00e+00 0.00e+00 {2.00e-06
p-Ethyltoluene TNT (ACC2) 0.00e4+00 0.00e+00 [1.60e-06
p-Ethyltoluene T4SE7 Adapter Booster 0.00e+00 0.00e+00 0.,00e+00 0.00e+00 0.00e+00
p-Ethyltoluene 20 mm HE! Cartridge 0.00e+00 0.00e+00 J4.10e-06
p-Ethyltoluene 40 mm HEI Cartridge 0,00m+00 0.00e+00 [92.50e-06
trans-2-Butene Amatol surrogate 0.00e+00 {0.00e+00 1.50e-06 11.50e-06 ]1.50e-08
trans-2-Butene Amatol surrogate with water 2.40e-05 14.60e-05 3.40e-05 J.50e~05 }3.50e-0S
trans-2-Butene Cartridge, Impulse, ARD 446-1 1.00e-05 |7.70e-06 7.20e-06 [8.30e-06 }8.30e-06
trans-2-Butene Cartridge, Impulse, BBU-1€/B 0.00e+D0 J0.00e+00 0.00e+00 §0.00e+00 10.00e:00
tyans-2-Butene Cartridge, Impulse, MK 107 1.00e-05 }8.20e-06 7.10e-06 }8.40=-06 18.40e-0§
trang-2-Butene [Composition B surrogate 0.00e+s00 10.00e+00 0.00e400 J0.00e:00 §0.00&+00
trans-2-Butene {Detonating train 4.70e-06 }2.70e-06 | 4.80e-06 14.00e-06 }4.00e-06
trans-2-Butene Iflm:e, IR Countermeasure M206 3.00e-06 ]12.70e-06 2.70e-06 ]2.80e-06 [2.80e-06
trans-2-Butene [Fuze. Tail Bomb FMU-139 A/B 1.20e-05 11.30e-05 1.406-05 |]1.308-05 {1.30e-05
trans-2-Butene {Fuze, Tail Bomb FMU-54 A/B 5.90e-06 [9.50e-06 | 7.50e-06 }7.80e-06 }1.10e-05
trans-2-Butene IGas Generator, GGU-2/A 1.40e-05 11.50e-03 1.60e-05 [1.50e-05 [1,50e-05
trang-2-Butene lHBx suryogate 4.00e-06 }2.50e-06 7.10e-06 4.50e-06 }4.50e-06
trans-2-Butene [Mlne, Claymore, M18A1 1.50e-05 11.90e-05 2.10e-05 11.B0e-05 }1,80e-05
trang-2-Butene !Signal, Illumination, Red Star AN-M43A2 6.90a-06 }9.10e-06 7.30e-06 §7.80m-06 }7.80e-06
trang-2-Butene Signal, 1llumination, Red Star M158 5.30e-06 ]6.00e-06 4.80e-06 5,40e-06 }5.40e-06
trans-2-Butene Tritonal surrogate 0.00e+00 {1.90e-06 1.10e-06 [1.50e-06 |1.50e-05
trans-2-Butene Tritonal surrogate with calcium stearate 2.90e-06 7.30e-07 31.80e-06 }1.80e-06
trans-2-Butene Tritonal surrogate with water 4.100-05 [2.80e-05 4.60e-05 [31.80e-05 [3.80e-05
trans-2-Butene THT (ACC1) §.20e-07 19.60e-07 | 9.60e-07 ]3.50e-07 ]2.50e-07
trans-2-Butene TNT (ACC2) 7.40e~-07 7.40e-07 }7.40e-07
trang-2-Butene T4SE7 Adapter Booster 2.60e-05 {1.80e-0S5 1.60e-05 ]2.00e-05 }2.00e-05
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trans-2-Butene

20 mm HEl Cartridge

1.10e-05

9.50e-06

7.20e-06 1.00e-05 9.50e-06
trans-2-Butene 40 mm HEL Cartridge 2.50e-06 §1.70e-06 | 1.60e-06 ]1.90e-06 ]1.50e-06
trans-2-Pentene Amatol surrogate 0.00e+00 J0.00e+00 | 0.00e+00 l0.00e+00  |0.00e+00
trang-2-Pentene amatol surxogate with water 8.50e-06 {1,70e-05 1.20e-05 11.20e-05 }1.30e-05%
trans-2-Pentene Cartridge, Impulse, ARD 446-1 5.20e-07 }7.70e-07 5.00e-07 16.00e-07 §1.20e-06
trans-2-Pentene Cartridge, Impulse, BBU-36/B 8.20e-07 |5.60e-07 5.60e~07 16.40e-07 }1.40e-06
trans-2-Pentene Cartridge, Impulse, MK 107 2.60e-07 2.60e-07 2.60e-07 }2.60e-07 2.60e-07
trans-2-Pentene Composition B surrogate 0.00e+00 {0.00e+00 | 0.00e+00 |0.00e+00 }0,00e+00
trans-2-Pentene Detonating train 1.50e-06 }{9.00e-07 | 3.00e-07 |5.80e-07 }2.00e-06
trans-~2-Pentene Flare, 1R Countermessure M206 " 0.00e+00 0.00e+00 0.00e+00 ]0.00e+Q0 |[3.40e-07
trans-2-Pentene Fuze, Tail Bomb FMU-139 A/B 9.7C0e-07 ]3.90e-06 9.70e-07 ]1.90e-06 ]1.90e-06
trans-2-Pentene Fuze, Tail Bomb FMU-54 A/B 5.90e-07 §1.20e-06 9.20e-07 }9.00e-07 }1.60e-06
trans-2-Pentene Gas Generator, GGU-2/A 2.40e-06 [1.20e-06 6.10e-07 11.40e-06 }2.00e-06
trans-2-Pentene HBX surrogate 3.70e-07 0.00e+00 0.00e+00 $3.70e-07 3.80e-07
trans-2-Pentene Mine, Claymore, M18Al 0.00e+00 J0.00e+00 0.00e+00 §0.00e+00 ]0.00e+00
trans-2-Pentene Signal, Illumination, Red Star AN-M4A3A2 3.50e-07 |7.00e-07 1.50e-07 J4.60e-07 J14.50e-07
trang-2-Pentene Signal, Illumination, Red Star M158 7.00e-07 1.40e-06 1.50e~-07 |8.20e-07 }9.30e-07
trans-2-Pentene Tritonal surrogate 3.70e-07 |3.70e-07 0.00e+00 13.70e-07 ]6.60e-07
trans-2-Pentene Tritonal surrogate with calcium stearate 0.00e+00 3.60e~07 3.60e-07 7.30e-07
trans-2-Pentene Tritonal surrogate with water 2.30e-06. §3.30e-06 3.70e-06 §3.10e-06 J3.60e-06
trans-2-Pentene TNT (ACCL) 4.60e-07 ]0.00e+00 0.00e+00 14.60e-07 {§4¢.60e-07
trans-2-Pentene THT {(ACC2) 0.00e+00 10.00e+00 0.00e+00 §0.00e+00 }0.00e+00
trans-2-Pentene T4SE7 Adapter Booster 4.20e-06 }4.10e-06 4.00e-08 14.10e-06 [4.10e-08
trans-2-Pentene 20 mn HEL Cartridge 0.00e+00 }1.40e-06 1.40e-06 11.40e-06 1.40e-06
trans-2-Fentene 40 mm HE] Cartridge 5.00e-06 0.00e+00 0.00e+00 |5.00e-06 1.10e-05
Acetylene lhAmatol surrogate 1.90e-04 14.60e-05 5.40e-05 }9.60e-05 19.70w-05
Acetylene jAmatol surrogate with water 7.60e-05 {1.30e-04 2.20e-04 11 .40e-04 |1.40e-04
Acetyliene cartridge, Impulse, ARD 446-1 2.80e-04 11.90e-04 1.B0e~-04 §2.20e-04 [31.20e-04
Acetylene Cartridge, Impulse, BBU-J6/B 1.50e-04 |1.30e-04 1.70e-04 []1.50e-04 }3.00e-04
Acetylene Cartridge, lmpulse, HR 107 2.80e-04 [2.50e-04 1.90e-04 ]2.40e-04 ]3.50e-04
Acetylene Compesition B surrogate 6.70e-06 }B.90e-06 2.70e-05 }1.40e-05 J1.50e-05
aAcetylene jvetonating train 1.80e-04 7.30e-05 1.40e-04 1.30e-04 2.10e-04
Acetylene IFlaze, IR Countexmeasure M206 2.60e-04 }3.10e-04 ]2.8Ce-04 12.90e-04 }12.90e-04
Acetylene IFuze, Tail Bomb FHU-139 A/B 5.40e-04 6.60e-04 6,60e-04 6.20e-04 6.20e-04
Acetylene Fuze, Tail Bomb FMU-54 A/B 3.00e-04 ]5.70e-04 5.00e-04 14.60e-04 ]6.10e-04
Acetylene Gas Generator, GGU-2/A 5.50e-04 36.30e-04 7.30e-04 16.40e-04 §6.40e-04
Acetylene HBX surrogate 1.80e-05 {1.80e-05 5.20e-05 ]2.90e-05 §3.00e-05
Acetylene Mine, Claymore, M18A1 7.70e-04 11.10e-03 1.10e-03 [3.80e-04 ]9.80e-04
Acetylene Signal, Illumination, Red Star AN-M43AZ 2.80e-04 ]3.50e-04 2.90e-04 J13.10e-04 {3.10e-04
Acetylene Jsignal, 1llumination, Red Star MI1SB 2.80e-04 ]2.80e-04 2.30e-04 12.70e-04 {2.70s-04
Acetylene ]Tzitcnal surrogate 2.00e-04 }1.30e-04 4.30e-05 11.20e-04 {1.30e-04
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Acetylene

Tritonal surrogate with calcium stearate

2.10e-05 1.60e-05 1.90e-05 ]2.00e-0%
Acetylene Tritonal surrogate with water 4.30e-03 |4.40m-03 4.50@-03 [4,40e-03 {4.40e-03
Acetylene INT {Accl) 2.20e-05 {1.60e-05 }1.40e-05 |1,70e-05 |1.80e-05
Acetylene INT {AcCC2) 1.60e-05 1.60e-05 ]1.70e-05
Acetylene INT {Sandia) 5.00e-06 [2.40e-06 | 8.50e-06 }5.30e-06
Acetylene T45E7 Adapter Booster 7.50e-04 4 .50e-04 3.60e-04 5.20=-04 5.30e-04
“|acetylene 20 s HEI Cartridge 2.20e-04 }1.30e-04 ]1.90e-04 ]1.80e-04 |2.50e-04
Acetylene 40 mm HEX Cartridge 5.20e-05 14.30e-0S 3.20e-08% 4.20e-05 &,.40e-05
Allylchloride jAmatol surrogate 0.00e+00 10.00e+00 ] 0.00e+00 J0.00e:00 ]0.00e+00
Allylchloride jamatol surrogate with water 0.00e+00 10.00e+00 0.00e+00 J0.00e+00 [0.00e+00
Allylchloride Cartridge, Ixhpulse, ARD 446-1 0.00e+00 }0,00e+00 0.00e+00 }0.00e+00 ]0.00e+00
Allylchleoride Cartridge, Impulse, BBU-36/B 5.20e-06 |1.10e-05 1.10e-05 19.30e-06 }9.30e-06
Allylchloride Cartridge, Impulse, MK 107 1.00e-0% }2.%90e-06 2.10e-0§ 5.10e-06 5.10e-06
Allylchloride Composition B surrogate 0.00e+00 ]0.00e+00 0.00e+00 JO.00e+00 J0.00e+00
Allylchloride Joetonating train 0.00e+00 ]0.00e+00 0.00e+00 [0.00e+00 [0.00e+00
Allylchloride lFlare.. IR Countermeasure M206 2.10e-05 {1.60e-05 1.80e-05 11.80e-05 }1.80e-05
Allylchloride I%“uze. Tail Bomb FMU-139 A/B 3.00e-08  13.30e-05 §2.80e-05 [3.00e-05 ]3.00e-05
Allylchloride lfuze, Tail Bomb FMU-54 A/B 2.10e-05 +18.30e-08 0.00e+(0 1.50e-05 1.50e-05
Allylchloride IGas Generator, GGU-2/A 9.20e-05 18.80e-05 1.60e-04 11.10e-04 |1,10e-04
Allylchloride Iuax surrogate 0.00e+00 10.00e+00 0.00e+00 ]0.00e+00 ]0.00e+00
Allylechloride [Mine. Claymore, M18AL 0.00e+00 JO.00e+00 0,00e¢00 10,00e+00 10.00@+00
Allylchloride Signal, Illumination, Red Star AN-M43A2 1.60e-05 |1.40e-05 2.30e-05 ]J1.80e-05 {1.80e-0%5
Allylchloride Signal, Illumination, Hed Star M158 2.20e-05 §1.10e-05 1.40e-05 [|1.60e-05 1.60e-05
Allylchloride 'Tritonal surrogate 2.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Allylchloride Tritonal surrogate with calcium stearate 0.00e+00 |]0.00e+00 0.00e+00 ]0.00e+00 J0.00e400
Allylchloride Tritonal surrogate with water 0.00e+00 ]0.00e+00 0.00e+00 [0.00e+00 |0.00e+00
Allylchloride THT (accl) 0.00e+00 J0.00e+00 0.00e+00 ]0.00e+00 [J0.00e+00
Allylechloride [THT {ACCZ) 0.00e+00 [0.00e+00 0.00e+00 10.00e+00 10.00e+00
Allylchloride 'T45E7 Adapter Booster 0,00e+00 {0.00e+00 0.00e+00 J0,00e+00 }0.00e+00
Allylchloride 20 mm HEI Cartridge 0.00e+00 ]190.00e+00 0,00e+00 J0,00e+00 10.00e+00
Allylchloride 40 mm HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 [0.00e+00 J0.00e+00
Aluminum [Amatol surrogate 0.00e+00 10.00e+00 0.00e+00 10.00e+00 ]0.002+00
Aluminum. tol surrogate with water 0.00e+00 10.00e+00 0.00es00 0.00e+00 0.00s+00
Aluminum Cartridge, Impulse, ARD 446-1 3.90e~-02 131.40e-03 4.30e-01 §3,90e-03 16.00e-03
Aluminum Cartridég, Impulse, BBU-36/B §.40e-03 ]1.20e-02 1.30e-02 ]1.10e-02 ]2.30e-02
Aluminum Cartridge, Impulse, MK 107 8.70e-03 §9.70e-023 1.00e-02 ]9.50e-03 J1,40m-02
Alumd num Composition B surrogate 0.00e+00 10,00e:00 0.00e+00 ]0.00e:00 [0.00e4+00
Aluminum Detonating train 0.00e+00 [9.20e-05 0.00e+00 ]0.00e+00 }3.00e-04
Aluminum iFlare. IR Countermeasure M206 1.90e-02 11.4Ce-02 1.20e-02 }1.50e-02 ]1.50e-02
Aluminum 'Puze. Tail Bomb FMU-13% A/B 4.00e-02 13.20e-02 ]3.20e-02 13.40e-03 }3.50e-02
Alumi num {Fuze, Tail Bomb FMU-54 A/B 1.00e-02 [1.30e-02 1.30e-02 ]1.20e-02 [1.60a-02
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Aluminum lGas Generator, GGU-J/A 6.30e-03 15.60e-03 4.30e-03 {5.40e-03 }5.80e-03
Aluminum J1BX surrogate §.10e-03 |8.90e-03 | 1.10e-02 |8.60e-03 |8.60e-03
Aluminum [Mine, claymore, mMi8al 6.20e-03 6.208-03 18.60e-04
Aluminum Signal, Xllumination, Red Star AN-M43IA2 1.90e-02 [1.70e-02 2.10e~02 11.%0e-02 ]1.30e-02
Aluminum Signal, Illumination, Red Star M158 2.80e-03 [1.80e-03 1,80e-03 [2.10e-03 12.70e-03
Aluminum Tritonal surrogate 4.20e-02 1.80e-02 1.60e-02 §2.50e-02 }2.50e-02
Aluminum Tritonal surrogate with calcium stearate 11.60e-02 1.70e-02 1.70e-02 }1.70e-02
Aluminum Tritonal surrogate with water 31.10e-03 |7.00e-03 8,00e-03 ]6.00e-03 [6.00e-03
Aluminum THNT {ACC1) 0.00e+Q0 0.00e+00 [0.00e+00
Alumi rum TNT (ACC2) 1.30e-03 1.30e-03 1.30e-03
Alumimm T45E7 Adapter Booster 8.80e-03 8.80e-03 }1.70e-03
Alumi num 20 mm HEL Cartridge 9.60e-04 9.60e-08 }7.10e-05
Aluminum 40 mm HEI Ca:tfidge 1.50e-02 1.50e-02 3.90e-03
Antimony Amatol surrogate 0.00e+00 }0.00e+00 0.00e+00 [0.00e+00 J0O.00e+00
Antimony jnmatol surrogate with water 0.00e+00 10.00e+00 0.00e+00 §0.00e+00 ]0.00e+00
Antimony Cartridge, Impulse, ARD 446-1 1.,80e-04 1.60e-04 2.00e-04 11.80e-04 1,80u-04
Antimony Cartridge, Impulse, BBU-36/B 0.00e+00 10.00e+00 0.00e+00 }0,00e+00 10.00e:00
Antimony Cartridge, Impulse, MK 107 0.00e+00 ]0.00e+00 0.00e+00 {0.00e+00 J0.00e+00
antimony Composition B surrogate 0.00e+00 10.00e400 0,00e+00 10.00e+00 [0.008+00
Antimony Detonating train 0.00e+00 [0.00e+00 0.00e+00 J0.00e+00 J0.00e+00
Ant imony ‘Flare. IR Countermeasure M206 10.00e+00 10.00e+00 0.00e+00 }0.00e+00 10.00e+00
Antimony Fuze, Tail Bomb FMU-133 A/B 2.90e-04 12.20e-04 1.50e-04 12.20e-04 12.20e-04
Antimony Fuze, Tail Bomb FMU-54 A/B 0.00e+00 [0.00e+00 0.00e+00 }0.00e+00 {0.00e+00
Antimony Gas Generator, GGU-2/A 0.00e+00 0.00e+00 0.00e+00 ]0.00e+00 0. QOe+00
Antimony fiIBX surrogate .00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Antimony {Hine, Claymore, M18A1 0.00e+00 [0.00e+00 0.00e+00 10.00e+00 §0.00e+0)0
Antimony Signal, Illumination, Red Star AN-M43A2 0.00e+00 J0.00e+00 0.00e+00 10,008+00 10.00e+00
Ant imony Signal, Illumination, Red Star M158 0.00e+00 J0.00e+00 0.00e+00 ]0.00e+00 0.00e+00
Ant imony Tritonal surrogate 0.00e+00 {.00e+00 0.00e+00 0.00e+00 0.00e+00
Antimony Tritonal surrogate with calcium ptearate 0.00e+00 J0.00e400 0.00e+00 J0.00e+00 J0.008+00
Antimony Tritonal gurrogate with water 0.00e+00 0.00e+00 0.00e+00 J0.00e+00 J0.00e400
Ant imony TNT {ACC1} 0.00e+00 ]0.00e+00 0.00m+00 J0O.00e+00 JO.00e+00
Antimony INT (ACC2) 0.00e¢00 10.00e+00 0.00e+00 [0,00e+00 §0.00e+00
Antimony TNT (Sandia) 3.20e-07 }7.00e-07 1.00e-08 [6.70e-07

Antimony T45E7 Adapter Booster 0.00e+00 §0.00e+00 0.00e+00 [0.00e+00 J0.00e+00
Antimony 20 mm HEI Cartridge 0.00e+00 0.00e+00 0.00e+00 J0.00et00 §0.00e+00
Antimony 40 mm HEI Cartridge 0.00e+00 10.00e4+00 0.00e+00 §0.00e+00 ]0,00e¢00
Barium Amatol surrogate 0.00e+00 [2.40e-0% 3.20e-05 ]6.00e-06 }8.00e-06
Barium Amatol surrogate with water 0,00e400 [0.00e+00 0.00e+00 J0.00e+00 J0.00e+00
Barium Cartridge, Impulse, ARD 446-1 0.00e+00 J0.00e+00 0.00e+00 §0.00e+00 {§1.00e-06
Barium Cartridge, Impulse, BBU-3&/B 0.00e+00 JU.00e+00 0.00e+00 [0.00e+00 §0.00e+00
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Barium

Cartridge, Impulse, MK 107

0.00e+00Q 2.50e-0% 3.70e-05% 1.60e-05 1.90e-04
Barium Composition B surrogate 0.00e+00 }0.00e+00 0.00e+00 10.00e+00 10.00e+00
Barium Detonating train 0.00e+00 [0.00e+00 0.00e+00 {0.00e+00 §0.00e+00
Barium Flare, IR Countermeasure M206 1.50e-04 §3.10e-04 2.60e-04 J3.40e-04 §2.40e-04
Bar;’.um [Fuze, Tail Bomb FMU-13% A/B 0.00e+00 : J0.00e+00 0.00e+00 |0.00e+00 }0.00e+00
Barium lFuze. Tail Bomb FMU-54 A/B 0.00e+00 " }0.00e+00 0.00e+00 0.00e+00 0.00e+00
Barium Gas Generator, GGU-2/A 0.00e+00 0.00e+00 0.00e+00 J0.00e+00 0.00e+00
Barium HEBX surrogate 0,00e+00 [0.00e+00 0.00e¢00 §0.00e+00 [0.00e+00
Barium Mine, Claymore, M18Al 0.00e+0C 0.00e+00 -10.00e+00
Barium Isignal, Illumination, Red Star AN-M43A2 7.80e~-05 }7.70e-05 1.80e-04 {1.10e-04 11.10e-04
Barium Signal, Illumination, Red Star M158 2.10e-04 J1.60e-04 1.40e-04 [J1.70e-04 }2.60e-04
Barium Tritonal surrogate 4.70e-04 0.00e+00 1.60e-04 1.60e-04 1.60e-04
Barium Tritonal surrogate with calcium stearate 3.10e-04 4.10e-04 {3.60e-04 []3.60e-04
Barium Tritonal sufxogate with water ¢.00e+00 ]J0.00e+00 0.00es00 10.,00e+00 0.00e+00
Barium THT (ACCL) 1.10e-04 11.10e-04 [1.10e-04
Barium [INT {ACC2) J.60e-04 . 3.60e-04 3.70e-~04
Barium INT (Sandia) 7.90e-03 |7.70e-03 | 8.50e-03 18.20e-03 ‘
Barium 'T45E7 Adapter Booster 6.10e-04 {6.10e-04 6,.10e-04
Barium 20 mm HEX Cartridge 0.00e+00 0.00e+00 [0.00e+00
Barium 40 mm HEI Cartridge 0,00e+00 0.00e+00 J0.00e+00
Henzene [Amatel surrogate 4 _20e~05 [1.00e-05 1.60e-05 ([2.30e-05 2.50e-0S
Benzene [Amatol surrogate with water 1.90e-04 {3.60e-04 2.70e-D4 |2.70e-04 [2.80e-04
Benzene Cartridge, Impulse, ARD 446-1 7.70e-0% [6.30e-05 6.10e-05 ]16.70e~05 ]1.00e-04
Benzense Cartridge, Impulse, BBU-36/B 2,10e-05 1.90e-05 2.30e-05 2.10e-05 4.70e-05%
Benzene Cartridge, Impulse, MK 107 6.90e-05 ]6.70e-05 5.50e-05 ]6.40e-05 }19.60e-05
Benzene Composition B surrogate 2.20e-06 [2.20e-06 3.30e-06 [2.60e-06 [5.00e-06
Renzene Detonating trxain 2.40n-05 12.30e-08 2.60e-05 12.50e-05 {4.60e-05
Benzene Flare, IR Countermeasure MH206 4.60e-05 13.90e-05 5.00e-05 [4.50e-05 {4,.80e-05
Benzene {Fuze, Tail Bomb FMU-13% A/B 1.10e-04 11.20e-04 1.30e-04 11.20e-04 }1.20e-04
Benzene lFuze. Tail Bomb FMU-54 A/B 6.40e-05 11.70e-04 1.00e-04 11.10e-04 11.30e-04
Behzene lGas Geperatox, GGU-2/A 1.10e-04 }1.30e-04 1.50e-04 11.30e-04 ]1.40e-04
Benzene lmsx surrogate 6.60e-06 ]4.50e-0% 1.00e-05 [7.20e-06 J1.40e-05
Benzene Mine, Claymoxe, MIBAL 5.50e~04 9.40e-04 9.30e-04 8.10e-04 8.10e-04
Benzene Signal, Iilumination, Red Star AN-M43IA2 3.00e-05 [3.60e-0% 3,50e-05 §3,40e-05 }3,60e-05
Benzene Signal, Illumination, Red Star M158 3.00e-05 13.40e-05 2.60e-05 }3.00e-05 ]3.30e-05
Benzene Tritonal surrogate 1.20e-05 }3.30e-06 1.50e-06 }5.70e-06 1.60e-05
Benzene Tritonal surrogate with calcium gtearate 4.40e-06 1.80e-06 ]13.10e-06 1.40e-0§
Benzene Tritonal surrogate with water 2.80e-04  J1.20e-04 2.10e-04 J2.00e-04 [2.20e-04
HBenzene TNT (ACC1) 4.60e-06 |4.80e-06 2.90m-06 J4.10e-06 |6,80e-0¢
Benzene THNT {(ACCR) 4.10e-06 4.10e-06 7,40e-08
Benzene INT (Sandia) 1.40e-06 }3.30e-06 4.20e~-06 13.00e8-06
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Benzene

T4SE7 Adapter Booster

1.40e-04

1.60e-04 8.00e-05% 1.30e-04 1.30e-04
Benzene 20 mm HEI Cartridge 1.50e-04 ]8.90e-05 ]9.%0e-05 |1.10e-04 ]1.70e-04
Benzene 40 mm BEI Cartridge 2.80e-05 ]0.00e+00 1 0.00e+00 ]2.80e-05 }4.90e-05
Cadmium Amatol surrogate 0.00e+00 10.00e+00 § 0.00e+00 |0.00e+00 ]0.00e+00
Cadmium Amatol surrogate with water 0.00e+00 [0.00e+00 0.00e+00 [0.00e+00 |0.006+00
Cadmium Cartridge, Impulse, ARD 446-1 0.00e+00 ]0.00e+00 0.00e+00 ]0.00e+00 [0.00e4+D0
Cadmium Cartridge, Impulse, BBU-36/B 0.00e+00 [0.00e+00 0.00e+00 ]0.00e+00 §0.00e+00
Cadmium Cartridge, Impulse, MK 107 1.00e-03 1.80e-03 1.40e-03 1.40e-03 1.40e-03
Cadmi, um Composition B surrogate 0.00e+00 10.00e+00 0.00e+00 10.00e+00 J0.00e+00
Cadmi um Detonating train 1.10e-05 1.40e-05 7.00e-06 1,10e-05% 1,10e-05
Cadmium Flare, IR Countermeasure M206 4.90e-05 §3.00e-05 2.30e-05 ]3.40e-05 {3.50e-05
Cadmium Fuze, Tail Bomb FMU-139 A/B 2.40e-03 2.10e-03 2.20e-03 2.30e-03 2.30e-03
Cadmium {fuze, Tail Bomb FMU-S4 A/B 1.80e-04 1.50e-04 5.90e-04 3.10e-04 4.10e-04
Cadmium Gas Generator, GGU-2/A 4.50e-05 J2.10e-04 4.90e-05 [1.00e-04 J1.00e-04
Cadmium HEYX surrogate 0,00e+00 10.00e+00 0.00e+00 }0.00e+00 J0.00e+00
Cadmium Mine, Claymore, M18Al 2.40e-04 2.40e-04 ]1.40e-04
cadmium 15ignal, Illumination, Red Star AN-M43IA2 1.30e-04 7.00e-05 6.10e-05 §8.80e-05 [9.00e-0§
Cadmium Signal, Illumination, Red Star M158 1.30e-03 9.40e-04 1.10e-03 1.10e-03 1.30e-03
Cadmi um Tritonal surrogate 0.00e+00 }0.00e+00 0.00e+00 10.00e+00 [0.00e+00
Cadmium Tritonal surrogate with calcium stearate 0,00e+00 J§0.00e+00 0.00e+00 10.00e+00 J0.00e+00
Cadmi um Tritonal surrogate with water 0.00e+00 [0.00es+00 0.00e+00 ]0.00e+00 J0.002+00
Cadimd um THT (ACCL) 0.00e+00 [10,00e+00 0.00e+00 §0.00e+00 [0.00e+00
Cadmium INT (ACC2) 4.00e-05 - _}4.00e-05 14.00e-05
Cadmium INT (Sandis) 2.90e-06 §2.50e-06 2.80e-06 []2.70e-06
Cadmium T45E7 Adapter Booster 5.80e-03 5.80e-03 5,80e-03
Cadmium 20 mm HEI Cartridge 8.60e-04 B.60e-04 4.00e-04
Cadmium 40 mwm HEY Cartridge 3.20e-08 3.20e-05 ]3.20e-05
Carbon tetrachloride jAmatol surrogate 3.70e-07 0.00e+00 0.00e+00 3.70e-07 2.10e-06
Carbon tetrachloride Amatol surrogate with water 3.70e-07 13.70e-07 3.70e-07 [3.70e-07 §2.20e-06
Carbon tetrachleride Cartridge, Impulse, ARD 446-1 0.00e+00 0.00e+00 0.00e+00 0.00e+00 J0.00e+00
carbon tetrachloride Cartridge, Impulse, BBU-16/B 0.00e+00 10.00e+00 0.00e+00 J0.00e+00 [0.00e+00
Carbon tetrachloride Cartridge, Impulse, MK 107 0.00e+00 J0.00e+00 Q.00e+00 §0.00e+00 J0.00e+00
Carbon tetrachloride Composition B surrogate 0.00e+00 J0,00e+00 3.60e-07 3.60e-07 |2.20e-06
Carbon tetrachloride Detonating train 0.,00e«00 ]0,00e+00 0.00e+00 }0.00e+00 10.00e+00
Carbon tetrachloride Flare, IR Countermeagure H206 0.00e+00 J0.00e+00 0.00e+00 [0.00e+00 §1.50e-06
Carbon tetrachloride [Fuze, Tail Bomb. FMU-133 A/B 0.00e+00 }2.70e-06 0.00e+00 ]2,.70e-06 12.70e-0§
Carbon tetrachloride Jruze, Tail Bomb FMU-54 A/B 0.00e+00 {0.00e+00 0.00e+00 10.00e+00 }2.20e-06
Carbon tetrachloride Gas Generator, GGU-2/A 0.00e+00 J0.00e+00 | 0.00e+00 {0.00e+00 |3.30e-06
carbon tetrachloride HBEX surrogate 0.00e+00 [4.10e-07 3.70e-07 13.90e-07 )2.30e-06
Carbon tetrachloride Mine, Claymore, M1Bal 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 ]J0.00e+00
Carbon tetrachloride Signal, Illumination, Red Star AN-M43A2 0.00e+00 JO.00e+00 0.00e+00 }0.00e+00 }1.%0e-05
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Carbon tetrachloride Signal, Illumination, Red Star M158 0.00e+00 (0.00e+p0 0.00e+00 J0.00e+00 ]1.90e-06
Carbon tetrachloride Tritonal surrogate 0.00e+00 [3.70e-07 0.00e+00 ]3.70e-07 §2.00e~06
Carbon tetrachloride Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 (0.00e+00 [1.80e-06
Carbon tetrachloride Tritonal surrogate with water 3.70e-07 §3.70e-07 | 7.50e-07 |4.80e-07 |2.40e-0%
Carbon tetrachloride INT {ACC) 0.00e+00 0.00e+00 . §2.508-06
Carbon tetrachloride TNT (ACC2) 0.00e+00 }0.00e+00 | 0.00e<00 ]o.00e+00 Jo.00Ce+00
Carbon tetrachloride T4SE7 Adapter Booster 3. 20e-06 3. 20e-06 6.50e-06
Carbon tetrachloride .20 mm HEI cartridge 7.60e-086 7,60e-06 11.60e-05
Carbon tetrachloride 40 mm HEI Cartridge 4.50e-06 4.50e-06 §1.208-05 .
Chloroform Amatol surrogate 0.00e+00 }0.00e+00 0.00e+00 }0.00e+00 }3.70e-07
Chloroform Amatol surrogate with water 3,.70e-07 ]3.70e-07 0.00e+00 |3.70e-07 }|7.40e-07
Chloroform Cartridge, Impulse, ARD 446-1 0.00e+s00 ]0.00e+00 0.00e+00 10.00e+00 ]0.00m+00
Chloroform Cartridge, Impulse, BBU-36/B 0.00e+00 [}0.00e+00 0.00e+00 J0.00e+00 }0.00e+00
Chloroform Cartridge, Inpulse, MX 107 0.00e+00 J0.00e+00 0,00e+00 10.00e+00 J0.00e+00
Chloroform Composition B surrcgate 0.00e+00 §0.00e+00 0.00e+00 10.00e+00 §3.70e-07
Chloroform jpetonating train 0.00e+00 [0.00e+00 0.00e+00 [0.00e+00 0.00e+00
Chloroform IFlaxe, IR Countermeasure M206 0.00e+00 [0.00e+00 0.00e+00 10.002400 ]0.00e+00
Chloroform lFuze. Tail Bomb FMU-139 A/B 0.00e+00 ]0.00e+00 0.00e+00 }J0.00e+00 }0.00e+00
Chloroform ]Fuze, Tail Bomb FMU-54 A/B 0.00e+00 10.00e+00 0.00e+00 ]0.00e+00 10.00=+00
Chloroform lGas Generatox, GGU-2/A 2.50e-06 2.%0e-06 2.60e-06 2.60e-06 [2.60e-06
Chloroform IIIBX surrogate 3,70e-07 4.10e-07 3.70e-07 3.80e-07 7,60e-07
Chloroform |Mine. Claymore, M18A1 0.00e+00 {0.00e+00 0.00e+00 [0.00e+00 J0.00e+00
Chloroform Signal, Illumination, Red Star AN-M43A2 0.00e+00 JO.00e+00 0.00e+00 ]0.00e+00 J0.00e+00
Chloroform |Signal, Illumination, Red Star M158 0.00e+00 10.00e+00 0.00e+00 ]0.00e+00 [0.00e+00
Chloroform Tritonal surrogate (.00e+00 §0.00e+00 1.60e-07 |3.60Ce-07 |7.40e-07
Chloroform Tritonal surxogate with calcium stearate 0,00e+00 0.00e+00 §0.00e+00" ]3.70e-07
Chloroform Tritonal surrogate with water 0.00e+00 [0.00e+00 0.00e+00 {10.00e+00 0.00e+00
Chloroform TNT {ACC1) 0.00e+00 10.00e4+00 0.00e+00 J0,00e+00 J0.00e+00
Chlorceform TNT (ACC2) 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Chloroform T4S5E7 Adapter Booatex 0.00e+00 ' |0.00e+00 0.00e+00 §0.00e+00 [0.00e+00
Chloroform 20 mm HEI Cartridge 0.00e+00  10.00e+00 0.00e+00 J0.00e+00 0.00e+00
Chloroform 40 mm HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 §0.00e+00
Chromium [Amatol surrogate 0.00e+00 ]0.00e+00 0,00e+00 J0.00e+00 §0.002+00
Chromium Amatol surrogate with water 0.00e+Q0 }J0.00e+00 0.00e+00 §0.00@+00 JO.00e+00
Chromium Cartridge, Impulse, ARD 446-1 0,00e+00 J0.00e+00 0.00e+00 J0.00w+00 [0.00e+00
Chromium cartridge, Impulse, BBU-36/B 2.00e-05 10.00e+00 2.50e-05 {2.20e-0%5 }2.20e-03
Chromium Cartridge, Impulse, MK 107 4.30e-05 §2.90e-05 2.80e-05 13.308-05 ]3.30m-05
Chromium JComposition B surrogate 0.00e+00 10.00e+00 0.00e+00 |0.00e+00 10,00e+00
Chromium Detonating train 0.00e+00 10.00e+00 0.00e+00 0.00e+00 0.00e+00
Chromium {Flare. IR Countermeasure M206 1.40e-04 }]1.70e-04 1.60e-04 |1.60e-04 1.60e-04
Chromdum ]Fuze, Tail Beinh FMU-138 A/B 1.60e-04 }1.20e-04 1.30e-04 |1.40e-04 §1_40e-04
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Chromium

Fuze, Tail Bomb FMU-54 A/B

5.50e-05

3.50e-05 2.80e-05 §3.90e-05 |5.50e-05
Chromium Gas Generator, GGU-2/A 5.30e~05 }9.70e-05 1.40e-04 159.560e-05 []9.60e-05
Chromium HEX gurrogate 0.00e+00 (0.00e+00 0.00e+00 J0.00e400 }JO,00e+00
Chromium Mine, Claymore, HM18AL 3.80e-05 3.80e-05 [31.80e-0%
Chromium ]signal, Illumination, Red Star AN-M43IA2 6.60e-05 ]5.20e-05 5.30e-05 |5.70e-05 }5.80e-05
Chromium Signal, Illumination, Red Star M158 1.30e-04 ]1.50e-04 1.50e-04 ]1.50e-04 ]1.50e-04
Chromium Tritonal surrogate 0.00e+00 [0.00e+00 0.00e+00 §0.00e+00 10,00e+00
Chromium Tritonal surrogate with calcium stearate 0.00e+00 J0.00e+00 0.00e+00 }0.00e+00.-12.108-06
Chromium Tritonal surrogate with water 0.00e«00 [0.00e+00 0.00e+00 J0.00e+00 312.20e-06
Chromium INT {ACC1) 0.00e+00 ]0.00e+00 {0.00e+00 J0.00e+00 ]3.00e-06
Chromium TNT {ACC2) 2.30e-0S 2.30e-05 {2.50e-05
Chyomium TNT {Sandia) 1.30e-06 ]3.50e-06 2.50e-06 12,40e0-06
Chromium T4SE7 Adapter Booster 9,.40e-05% 9.40e-05 9.40e-05
Chromium 20 mm HEI Cartridge 3.50e-05 3.50e-05 }3.50e-05
Chromium 40 mm HEI Cartridge §.80e-05 8,80e-05 18.80e-05
Copper Amatol surrogate 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ccohpper lAmatol surrogaée with water 0.00e+00 J0.00e+00 0.00e+00 0.00e+00 ]0.00e+00
coppex Cartridge, Impulse, ARD 446-1 0.00e+00 0.00e+00 0.00e+00 J0.00e+00 ]9.50e-05
Copper cattridge, Impulse, BBU-36/B 8.80e-04 {1.40e-03 1.40e-03 ]1.20e-03 [2.90e-03
Copper Cartridge, Impulse, MK 107 1.30e-03 J1.50e-03 1.50e-03 1.40e-03 2.40e-02
Capper Composition B surrogate 0.00e+00 10.00e+Q0 0.00e+00 ]J0.00e+00 J0.00w+00
Copper Detonating train 0.00e+00 14.70e-04 0.00e+00 10.00e+00 [2.60e-04
Copper Flare, IR Countermeasure M206 6.50e-05 10,00e+00 0.00e+00 30.000+400 {0.00e+00
Copper lFuze. Tail Bomb FMU-139 A/B 7.70e-03 ]6.60e-03 5.90e-03 }6.80e-03 ]6.80e-03
Copper lFuze, Tail Bomﬁ FHU-54 A/B 4.40e-04 4.50e-04 6§.40e-04 5.10e~04 8,60e-04
Copper Gas Generstor, GGU-2/A 6.60e-04 7.00e-04 5.50e-04 6,40e-04 7.10e-04
Copper MBX surrogate 1.90e-03 4.50e-02 3.10e-03 3.20e-03 3.20e-03
Coppexr JMine, Claymore, HM18AL 4.70e-03 4.70e-03 [7.10e-04
Copper Signal, Illumination, Red Star AN-M4A3A2 | 6.90e-04 12.00e-04 2.30e~04 [3.70e-04 [3.950e-04
Copper Signal, Illumination, Red Star M158 0.00e+00 11.80e-03 0.00e+00 §0,000+00 10.00e400
coppex Tritonal surrogate 0.00e+00 J0.00e+00 0.00e+00 ]0.00e+00 {0.00e+00
Copper Tritonal surrogate with calcium stearate 1,00e-04 0.00e+00 [14.40e-05 [7.50e-05
Copper Tritonal surrogate with water 9.20e~-04 §7.70e-04 9.60e-04 8.80e-04 9.10e-04
Copper TNT {ACCL) 3.00e-04 3.00e-04 J0.00e+00
Copper INT (ACC2) 5.00e-04 5.00e-04 }5.20e-04
Copper T4SE?7 Adapter Booster 2.70e-0) 2.70e-03 13.20e-04
Coppex 20 mm HEL Cartridge 2.60e-02 2.60e-02 J1.20e-02
Copper 40 mm HEI Cartridge 8.90e-03 2.90e-03 12, 30e-03
Cyclohexane IAmatol surrogate 0.00e+00 [0.00e+00 0.00e+00 §0,00e+00 {§0.00m+00
Cyclohexane Amatol surrogate with water 7.40e-07 ]0.00e+00 0,00e+00 17.40e-07 {1.50e-06
Cyclohexane Cartridge, Impulse, ARD 446-1 0.00e+00 ]0.00es00 0.00e+00  §0,00e+00 ]0.00e+00
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Cycichexane Cartridge, Impulse, BBU-16/B 0.00e+00 }5.60e-07 | 0.00e+00 }5.60e-07 }1.70e-06
Cyclohexane Cartridge, Impulse, MR 107 0.00es00 }0.00e+00 }0.00e+00 J0.00e+00 }0O.00e+00
Cyclohexane Composition B surrogate 0.00e+00 §0.00e+00 § 0.00e+00 J0.00e+00 J0.00e+00
Cyclohexane {Detonating train 18.70e-07 (0.00e+00 6.00e-07 7.30e-07 1.80e-06
Cyclohexane IFlaze. IR Countermeasure M206 3.30e-07 ]0.00e+00 0.00e+00 13.30e-07 §3.30e-07
Cyclohexane ll’uze* Tail Bomb FMU-139 A/B 4.90e-07 §0.00e+00 0.00e+00 }4.90e-07 }4.90e-07
Cyclohexane IFuze. Tail Bomb FMU-54 A/B 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 [0.00e+00
Cyclohexane Gas Generator, GGU-2/A 0,00e+00 J0.00e+00 0.00e+00 10.00e+00 ]10.00e+00
Cyclohexane JHBX surrogate 0.00e+00 §0.00e+00 | 0.00a+00 }0.00=+00 }5.80e-07
Cyclohexane Mine, Claymore, M18AlL 2.00e-06 ]4.90e-07 1.40e-06 }11.30e-06 ]1.80e-06
Cyclohexane Signal, Illumination, Red Star AN-M43A2 0.00e+00 ]0.00e+00 0.00e+00 }0.008+00 §0.00e+00
Cyclchexane {Signal, Illumination, Red Star M158 0.00e+00 [0.00e+00 0.00e+00 J0.00e+00 [0.00e+00
Cyclohexane Tritonal surrogate 0.00e+00 }0.00e+00 0.00e+00 10.00e+00 ]7.40e-07
Cyclohexane Tritonal surrogate with caleium stearate 0.00e+00 0.00e+00 §0.00e+00 17.30e-07
Cyclohexane Tritonal surrogate with water 0.00e+00 ]0.00e+00 0.00e+00 {0.00e+00 [1.80e-06
Cyclohexane THNT (ACCL} 2.30e-06 9.60e-07 0,00e+00 1,60e-06 3.00e-06
Cycleohexane TNT (ACC2) 0,00e+00  J0,00e+00 0.00e+«00 JO0.00e+00 J0.00e+00
Cyclohexane T45E7 Adapter Booster 1.80e-06 ' }1.20e-06 4.00e-06 2.30m-06 4.70e~06
Cyclohexane 20 mm HEI Cartridge 7.00e-07 10.00e+00 6.80e~07 [6.90e~07 }6.50e-06
Cyclohexane 40 mm HEI Cartridge 7.50e-06 |0.00e+00 0.00e+00 |7.50e-~06 ]1.60e-0%5
Cyclopentane Amatol surrogate 0.00e+00 §0.00e+00 0.00e+00 §0.00e+00 10.00e+00
Cyclopentane tol surrogate with water 2.20e-06 J4.40e-06 2.20e-06 [3.00e-06 {3.50e-06
Cyclopentane Cartridge, Impulse, ARD 446-1 0.00es00 12.60e-07 0.00e+00 }2.60e-07 7.5%0e-07
Cyclopentane Cartridge, Impulse, BBU-36/B 2.70e~07 [2.80e-07 2,80e~-07 12,.80e-07 [9.00e-07
Cyclopentane Cartridge, Impulse, MK 107 0.00e+00 {0.00e+00 0.00e+00 ]0.00e+00 ]0.00e+00
Cyclopentane Composition B surrogate 0.00e+00 §0.00e+00 0.00e+00 ]0.008+00 }0.00e+00
Cyclopentane Detonating train 0.00e+00 ]J0.00e+00 3.00e-07 §3.00e-07 }6.10e-07
Cyclopentane JFlare, IR Countermeasure M206 0,00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Cyclopentane lFuze. Tail Bomb FMU-139 A/B 0.00e+00 J0.00e+00 0.00e+00 10.00e+00 ]0.00e+00
Cyclopentane l?uze, Tall Bomb FMU-54 A/B 0.00e+00 10.00e+00 0.00e+00 J0.00e+00 }]0.00e+00
Cyclopentane Gas Generator, GGU-2/A Q.00e+00 30.00e+00 0.00e+00 0.00e+00 §0.00e+00
Cyclopentane HBX surrogate 0.00e+00 §0.00e+00 1,10e-06 [J1.10e-06 }7.50e-07
Cyclopentane Mine, Claymore, M18A1 0.00e+00 9.80e-07 4.70e-07 7.30e-07 7.20e-07
Cyclopentane Signal, Illumihation, Red Star AN-M43A2 0.00e+00 [10.00e+00 0.00e+00 J0.00e+00 J0.00e+00
Cyclopentane Signal, Illumination,. Red Star M158 0.00e+00 10,00e+00 0.00e+00 J0.002+00 10,00e+00
Cyclopentane Tritonal surrogate 3.70e-07 |3.70e-07 3.60e-07 )3.70e-07 |7.40e-07
Cyclopentane Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 §0.00e+00 5.50e-07
Cyclopentane Tritonal surrogate with wateyr 0.00e+00 {1.50e-06 7.50e-07 }1,10e-06 ]1.80e-06
cyclopentane INT {ACCL} 4.60e-07 {4.80e-07 ] 0.00e+00 [4.70e-07 }]4.70e-07
Cyclopentane INT (ACC2) 0.00e+00 10.00e+00 0.00e+00 10.00e+00 ]0.00e+00
Cyclopentane TASET Adaptexr Bogster 0.00e+00 |5.30e-07 5.80e-07 15.80e-07 9.70e-07
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Cyclopentane

20 mm HEL Cartxidge'

0.00e+00

7.20e-07 & ,80e-07 7.00e-07 1.60e-06
Cy¢lopentane 40 mm HEI Cartridge 1.70e-06 [0.00e+00 0.00e+00 |1.70e-06 {3.30e-06
Cyclopentene Amatol surrogate 0.00e+00 10.00e+00 ] 0.00e+00 |0.00e+00 }0.00e+00
Cyelopentene Amatol surrogate with water 4.10e-06 12.00e-05 0.00e+00 1.20e-05 1.20e-05
Cyclopentene Caxtridge, Impulse, ARD 446-1 2.10e-06 15.10e-06 }2.00e-06 [3.10e-06 |3.10e-06
Cyclopentene Cartridge, Impulse, BBU-16/B 2.70e-06 0.00e+00 2,80e-06 2.70e-06 2.70e-06
Cyclopentene Cartridge, Impulse, MK 107 1.00e-06 7.90e-07 1.00e-06 9.70e-07 9.70e-07
Cyclopentene Compasition B surrogate 0.00e+00 10.00e+00 | 0.00e+00 10.00e+00 |0.00e+00
Cyclopentene Detonating train 3.80e-06 {3.90e-06 | 3.30e-06 {3.70e-06 |3.70e-06
Cyclopentene Flare, IR Countermeasure M206 6.60e-07 6.80e-07 1.00e-06 7.90e-07 17.9Qe-07
Cyclopentene Jfuze, Tail Bomb FMU-139 A/B 9.70e-07 19.70e~07 4.80e-07  |8.10e-07 }8.10e-07
Cyclopentene ]Fuze, Tail Bomb FMU-54 A/B 1.20e-06 |}1.50e-06 1.20e-06 |1.30e-06 [1.30e-05
Cyclopentene Gag Generator, GGU-2/A 4.10e-06 1.80e-06 4.90e-06 3.6Qe-08 3.60e-06
Cyclopentene HBX surrogate 3.70e-07 4.10e-07 0.00e+00 }3.90¢-07 5.7¢e-07
Cyclopentene Hine, Claymore, M18A1 4.90e-07 ]0.00e+00 0.00e+00 14.90e-07 }4.90e-07
Cyclopentene Signal, Illumination, Red Star AN-M43A2 1.00e-06 1.70e-06 1.00e-06 1.30e-06 1.30e-06
Cyclopentene Signal, Illumination, Red Star M158 3.50e~06 }2.10e-06 1.70e-06 [2.50e-06 }2.50e-06
Cyclopentene Tritonal surxcgate 0.00e+00 0.00e<00 7.30e-07 7.30e-07 7.30e-07
Cyclopentene Tritonal surrogate with calcium stearate 0.00e+00 3.60e-07 11.60e-07 }3.60e-07
Cyclopentene Tritonal surrogate with water 0.00e+00 |O.,00e+00 2.60e-06 12.60e-06 2.60e-06
Cyclopentene THT {ACCl) 4.60e-07 10.00e+00 0.00e+00 4.60e-07 4,60e-07
Cyclopentene THT {ACC2) 3.70e-07 3.70e-07 }3.70e-07
Cyclopentene T4S5E7 Adapter Booster 4.20e~06 [4.10e-08 2.90e-06 ]3.70e-068 J3.70e-96
Cyclopentene 20 mm HE1 Cartridge 0.00e+00 J0O,00e+00 0.00e+00 0.00e+00 10.00e+00
Cyelopentene 40 mm HEL Cartridge 8.30e-07 ]0.00e+00 0.00e+00 8.30e-07 1.70e-06
co Amatol surrogate 9.80e-03 jB.60e-03 1.10e-02 ]19.70e-03
8¢} lAmatol surrogate with water 1.90e-01 }3.10e-01 Y.90e~01 12.30e-01
co Cartridge, Impulse, ARD 446-1 1.40e~02 ]1.20e-02 1.30e-02 11.30e-02
co Cartridge, Impulse, BBU-316/B 8.10e-03 {8.10e-03 9,00e-03 8.40e-03
co Cartridge, Impulse, MK 107 1,40e-02 J1.50e-02 1.30e-02 }1.40e-02
co Composition B surrogate 3.40e~03 |4.70e-03 4.40e-03 14.20e-D3
co Detonating train 1.30e~02 [7.%0e-03 7 .40e-03 {9.40e-03
o Flare, IR Countermeasure M206 7.40e-03 [9.50e~03 7.50e-03 [B8.30e-03
co Fuze, Tail Bomb FMU-139 A/B 2.10e-02 }2.40e-02 | 2.50e-02 ]2.30e-02
€0 Fuze, Tail Bomb FMU-54 A/B 1.50e~02 }2.40e-02 {1.70e-02 ]1.80e-02
[els] Gas Generator, GGU-2/A 2.70e-02 2.80e-02 3.00e-02 2.80e-02
co HEX surrogate . 4.40e-03 4.20e-03 7.00e~-03 5.20e-02
Cco HMine, Claymore, HW1BAl 2.90e-02 J.20e-02 3.00e-02 3.00e-02
cO Signal, Illumination, Red Star AN-M4IA2 1.70e-02 {2.10e-02 2.80e-02 }2.20e-02
co Signal, Illumination, Red Star M158 1.10e-02 [1.10e-02 1.208-02 }11,2Ce-02
<0 Tritonal Surrogate 5.60e-03 {5.60e-03 ] 2.90e-03 [4.70e-03
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co

Tritconal surrogate with calcium stearate

3.30e-03 ] 2.coe-03 {2.70e-03

co Tritonal surrogate with water 2.80e-01 12.40e-01 2.80e-01 ]2.70e-01

co TNT (ACCL) 9.50e-03 1.30e-02 9.30e-03 1.00e-02

cQ TNT (ACC2) £.70e-03 6.70e-03

Lo T45E7 Adapter Booster 31.10e-02 ]3.10e-02 }2.60e-02 ]2.90Ce-02

co 20 mm HEY Cartridge 1.20e-01 }9.10e-02 ] 1.10e-01 }1.10e-01

co 40 mm HEI Cartridge 2.30e-02 }2.30e-02 | 1.80e-02 }2.10e-02

co2 Amatol surrogate 5.10e-01 §7.80e-01 § §.00e-01 }7.00e-01

co2 amatol surrogate with water 2.30e-01  ]14.50e-01 2.40e~01 }3.10e-01 -

[afsp] Cartridge, Impulse, ARD 446-1 4.80e-01 4.60e-01 5.00e-01 4.80e-01

co2 Cartridge, Impulse, BBU-36/B 5.00e-01 4.80e-01 5.30e-01 5.00e-01

coz Cartridge, Impulse, MK 107 8.40e-01 8.50e-01 8.60e-01 8.50e-01

co2 Composition B surrogate 1.10e+00 [1.20e+00 1.10e+00 [1.10e+00

CO2 Detonating train 5.70e~01 ]1.10e+00 1.10e+00 []9.10e-01

o2 Flare, IR Countermeasure M206 7.70e-01 ]8.10e-01 8.50e-01 }8.10e-01

Co2 [Fuze, Tail Bomb FMU-139 A/B 1.50e+00 11.40e+00 1.50e+00 §1.40e+00

C02 ‘Fuze, Tail Bomb FMU-54 A/B 9.20e-01 19.10e-01 9.80e-01 }9.40e-01

CO2 IGas Generator, GGU-~2/A 4.40e-01 }4.30e-01 4.60e-01 }4.50e-01

co2 IHBX surrogate §.70e-01 [5.40e-0L 1.10e+00 §1.00e+00

coz Mine, Claymoxe, M18A1 4.90e+00  ]5.10e+00 5,.00e+00 }5.00e+00

co2 Signal, Illumination, Red Stax AN-M43A2 1.00e+00 11.10e+00 1.10e+00 ]1.10e+00

co2 f3ignal, Illumination, Red Star M158 5.00e-01 15.30e-01 §.10e-01 15.10e-01

cp2 Tritonal surrogate 5.00e~01 }2.20e-01 1.20e+00 [6.40e-01

co2 Tritonal surrogate with calcium stearate 1.30e+00 1.30e+00 J1.30e+00

co2 Tritonal surrogate with water 2.50e-01 }3.30e-01 2.60e~01 ]2.80m-01

Co2 TNT (ACCL) 1.40e+00 1.50e+00 1.50e+(0 1.5%0e+00

02 THT (ACCZ) 1.40e+00 1.40e+00

coz2 'TNT (Sandia) 1.30e+00 1.30e+00

<02 T4SET Adapter Booster §.10e+00 14.60e+00 4.70e+00 14.80e+00

coz 20 mm HEI Cartridge 2.30e+00 12.20e+00 1.90e+00 |2.10e+00

co2 40 mm HEI Cartridge 9.10e~01 8.70e-01 B8.80e-01 8.920e-01

Diethyl phthalate Amatol surrogate 0.00e+00 }0,00e+00 0.00e+00 JO.00e+00 J0.00e+00
Diethyl phthalate Amatol surrogate with water 0.00e+00 J0.00e+00 0.00e+00 ]0.00e+00 ]1.40e~-05
Diethyl phthalate Cartridge, Impulse, ARD 446-1 0.00e+00 10,00e+00 0.00e+00 J0.00m+00 }1.80e-06
Diethyl phthalate Cartridge, Impulse, BBU-36/B 4.40e-05 |6.70e-04 4.90e-04 [4.00e-04 [7.808-04
piethyl phthalate Cartridge, Impulse, MK 107 3.00e-04 10.00e+00 0.00e+00 ]3.00e-04 14.40e-04
Diethyl phthalate Compesition B surxogate 0.00e+00 0.00e+00 0.00e+00 §0.00e¢00 §0.00e+00
Diethyl phthalate Detonating train 0.00e+00 ]0.00e+00 ] 0.00e+00 }0.00e+00 10.008+00
viethyl phthalate Flare, IR Countermeasure M206 0.00e+00 0.00e+00 0.00e+00 ]10.00e+00 0.00e+00
piethyl phthalate Fuze, Tail Bomb FMU-139 A/B 1.40e-03 }1.70e-03 1.50e-03 ]1.50e-03 |1.50e-03
Diethyl phthalate 0.00e+00  }0.00es00 | 0.00e+00 J0.00e+00 |0.00e+00

Fuze, Tail Bomb FMU-54 A/B
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Diethyl phthalate

Gas Generator, GGU-2Z/A

2.30e-04 }0.00e+00 1.60e-03 [8.90e-04 10.00e+00
Diethyl phthalate HBX surrogate 0.00e+00 J0.00e+00 0.00e+00 }0.00e+00 {0,00e+00
Diethyl phthalate Mine, Claymore, HM18Al 0.00e+00 §0.00e+00 0.00e+00 }0.00e+00 J0.00e+00
Diethyl phthalate Sigual, Illumination, Red Star AN-H43IA2 0.00e+00 {0.00e+00 0.00e+00 ]0.00e+00 ]0.00e+00
Diethyl phthalate Signal, illumination, Red Star M158 0.00e+00 [7.70e-05 0.0Ce+00 §7.70e-0%. }17.70e-05
Diethyl phthalate Tritonal surrogate 0.00e+00 [0.00e+00. } 0.00e+00 J0.002+00 {0.00e+00
pDiethyl phthalate Tritonal surrogate with calcium stearate 0.00e+00 |0.00e+00 0.00e+00 }0.00e+00 }0.00e+00
Diethyl phthalate Tritonal surrogate with water 0.00e+00 [0.00e+00 0.00e+00 10.00e+00 ]2.408-06
pierhyl phthalate TNT {ACCL) 0.00e+00 J0.00e+00 0.00e+00 10.00e+00 [0.00e+00
Diethyl phthalate THT (ACC2) 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.,00e+00
bDiethyl phthalate TASET Adapter Booster 0.00e+00 J0.00e+00 0.00e+00 {0.00e+00 J0.00e+00
Diethyl phthalate 20 rmm HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 0.00e+00 (0.00e+00
Diethyl phthalate 40 mm HEI Cartridge 0.00e+00 §0.00e+00 0.00e+00 0.00e+00 §0.00e+00
Ethane Inmatal surrogate Q0.00e+00 12.20e-08 5.00e-06 4.10e-06 }5.20e-06
£thane Amatol surrogate with water 8.70e-04 1.50e-03 1.00e-~03 1.10e-03 1.10e-03
Ethane Cartridge, Impulse, ARD 446-1 3.00e-05 1.20e-05 2.90=-05 2.40e-05 [3.90e-05
Ethane Cartridge, Impulse, BBU-36/B 1.40e-06 5.60e-07 8.40e-06 3.40e-06 1.30e-05
Ethane Cartridge, Impulse, MK 107 5.30e-07 2.60e-06 1.60e~06 1.60e-06 9.50e-08
Ethane Composition B surrcogate 1.80e-06 [0.00e+00 7.30e-07 1.30e-06 f4.70e-06
Ethane Detonating train 1.70e-06 1.80e-06 3.60e-06 }4.40e-06 J1,L40e-05
Ethane {Flare, IR Countexmeasure M206 1.00e-06 ]0.00e+00 1.00e-06 11.00e-06 17.60e-06
Ethane lruze, Taill Bomb FMU-139 A/B 0.00e+00 ]9.20e-06 0.00e+00 [9.80e-06 }1.90e-05
Ethane lFuze, Tail Bomb FMU-54 A/B 3.80e-06 1.20e-05 0.00e+00 1.10e-05 f[1.50e-05
Ethane IGas Generator, GGU-2/A 2.50e-05 §3.70e-05 3.00e-05 }§3.00e~-05 [3.90e-05
Ethane IﬁBx surrogate 0.00e+00 }1.60e-06 §1.50e~06 {§1.60e-06 {4.90e-06
Ethane ]nine, Claymore, M18Al 8.80e-06 {1.50e-06 5.60e~06 ]5.30e-06 17.20e-08
Ethane isignal, Illumination, Red Star AN-M43A2 9.00e-06 J0.00e+00 9.00e-06 §9.00e-06 [1.30e-05
Ethane Signal, Illumination, Red Star M158 1.50e-05 |2.40e-05 0.00e+00 §2.00e-05 ]2.60e-05
Ethane 'Tritonal surrogate 0,00e+00 §0.00e+00 3.60e-07 }3.60e-07 ]2.60e-06
Ethane Tritonal surrogate with calcium steaxate 7.40e-07 0.00e+00 [7.40e-07 }4,40e-06
Ethane Tritonal surrogate with water 5.00e~-05 }1.10e-04 2.10e-04 §1,20e-04 |1.30e-04
Ethane TNT {ACC1) 0.00e+00 0.00e+00 0.00e+00 0.00e+00 2.70e-06
Ethane INT (ACC2) 7.40e-07 7.40e-07 4.10e-06
Ethane T4SE7 Adapter Booster 2,80e-05 2.40e-05 2.40e~-05 12.50e-05 |3,90e-05
Ethane 20 mm HEL Cartridge 1.10e-04 7.60e~05 9.90e-05 }9.40=-05 ]1.40e-04
Ethane 40 tmm HEI Cartrxidge 2.90e-05 13.60e-05 2.50e-05 §3.00e-05 j4.60e-05
Ethyl chloride Amatol surrogate 0.00e+00 ]0.00e+00 0.00e+00 J0.00e+00 [0.00e+00
Ethyl chloride Amatol surrogate with water G.00e+00 10,.00e+00 0.00e+00 0.00e+00 10.00m+00
Ethyl chloride Cartridge, Impulse, ARD 446-1 0.00e+00 [0.00e+00 0.00e+00 J0,00e+00 §0.00e+00
Ethyl chloride Cartridge, Impulse, BBU-16/B G.00e+00 [0.00e+00 0.00e+00 10.00e+00 §0.00e+00
Ethyl chloride Cartridge, Impulse, MK 107 0.00e+00 ]0.00e+00 0.00e+00  ]0.00e+00 }10.00e+00
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Ethyl

chloride

Composition B surrogate

0.00e+00

0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ethyl chloride Detopating train 0.00e+00 §6.90e-07 } 6.90e-07 [6.90e-07 |6.20e-07
Ethyl chloride JFlare, IR Countermeasure M206 3.90e-06 [3.20e-06 2.40e-06 [3.10e-06 ]3.10e-06
Ethyl chioride Fuze, Tail Bomb FMU-139 A/B 0.00e+00 }0.00e+00 0.00e+00 §0.00e+00 ]0.00e+00
Ethyl chloride Fuze, Tail Bomb FMU-54 A/B G.00e+00 0.00e+(0 0.00e+00 0.00e+00 0.00e+00
Ethyl chloride Gas Generator, GGU-2/A 2.70e-06 14.10e-06 7.10e-06 §4.70e-06 14.70e-06
Bthyl chloride JHBX surrogate 0.00e+00 10.00e+00 0.00e+00 J0.00e+00 ]0.00e+00
Ethyl chloride |uine, claymore, miza1 0,00e+00 0.00e+00 ] 0,00e+00 }0.00e+00 }0.00e+00
Ethyl chloride lsignal, Illuminaticon, Red Star AN-M43A2 0.00e+00 J0.00es+00 0.00e+00 JO,00e+00 }0.00e+00
Ethyl chloride lsignal, Illumination, Red Star M158 0.00e+00 10.00e+00 Q.00e+00 J0.00e+00 ]0,00e+00
Ethyl chloride Tritonal surrogate 0.00e+00 }0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ethyl chloride Tritonal surrogate with calcium stearate 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 }0.00e+00
Ethyl chloride Tritonal surrogate with water 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 {0.00e+00
Ethyl chloride INT {(ACCL) 0.00e+00 [0.00e+00 0.00e+00 0.00e+00 0.00=+00
Ethyl chloride INT (ACC2) 0.00e+00 0.00e+00 0.00e+Q0 0,00e+00 0,00e+00
Ethyl chloride T45E7 Adapter Booster 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Ethyl chloride 20 men HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 10.00e+00 ]10.00e+00
Ethyl chloride 40 mn HEI Cartridge 0.00e+00 J0.00e+00 0.00e+00 J0.00e+00 }10.00e+00
Ethylbenzene [Amatol surrogate 7.50e-07 |1.10e-06 1.90e-06 [1.20e-06 [4.00e-06
Ethylbenzene tol surrogate with water 1.20e-05 [2.20e-05 1.50e-05 ]1.60e-05 }2.10e-05
Ethylbenzene Cartridge, Impulse, ARD 446-1 1.00e-06 ]2.10e-06 2.70e-06 1.90e-06 8.10e-06
Ethylbenzene Cartridge, Impulse, BBU-36/B 2.70e~06  §12.50e-06 1.90e-06 [2.40e-06 11.00e-05
Ethylbenzene cartridge, Impulse, MK 107 7.90e-07 {1.10e-05 | 1.00e-06 ]9.70e-07 {2.50e-08
Ethylbenzene Composition B surrogate 1.10e-06 |1.90e-08 2.90e-06 }2.00e-06 [5.30e-06
Ethylbenzene Jpetonating train 2.30e~-07 16.00e-07 9.,00e-07 }6.00e-07 }19.30e-06
Ethylbenzene lFlate. IR Countermeasure M206 2.70e-06 |1.70e-06 2.70e-06 ]2.40e-06 ]4.10e-06
Ethylbenzene l{uze, Tail Bomb FMU-139 A/B 3.40e-06 ]3.40e-06 2.90m-06 13.20e-06 J4.50e-06
Ethylbenzene IFuze, Tail Bomb FMU-54 A/B 1.50e~06 ]3.30e-06 2.40e-06 ]2.40e-06 {6.00=-06
Ethylbenzene IGas Generator, GGU-2/A 5.90e-07 11.80e-06 1,20e-06 {1.20e-06 19.108-06
Ethylbenzene !HBX surrogate 1.50e-06 11.60e-06 2.20e-06 }1.80a-06 18.802-06
Ethylbenzene lﬂine, Claymoye, MLBAL 3.10e-05 §4.10e-05 4.20e-05 }3.80e-05 |3.90e-05
Ethylbenzene lsignal. Illumination, Red Star AN-M43A2 6.950e-07 [3.50e-07 3.50e-07 }J4.60e-07 ]1.90e-06
Ethylbenzene lsignal, Illumination, Red Star M158 7.00e-07 17.00e-07 0.00e+00 }7.00e-07 {2.20e-06
Ethylbenzene Tritonal surrogate 1.50e-06 [3.60e-06 31.30e-08 2.50e-06 11.10=-05
Ethylbenzene Tritonal surrogate with calcium stearate 7.40m-07 2.60e-06 ]1,60e-06 }9.90e-0¢
Ethylbenzene Tritonal surrogate with water 8.20e-06 13.30e-06 7.50e-06 }6.30e-06 [1.50e-05
Ethylbenzene TNT {ACCL) 4.60e-07 4.80e-07 0.00e:00 4.70e-07 2.708-06
Ethylbenzene THT {ACC2) 0.00e+00 0,00e+00 3.30e-06
Ethylbenzene T4SE7 Adapter Booster 1.00e-05 7.70e-06 9,80e-06 §.20e-~-06 1.00=e-0S
Ethylbenzene’ 20 mm HED Cartridge 2.8Qe-06 |}5.00e-06 6.100-06 [4.60e-0§ }1.00e-05
Ethylbenzene 40 mm HEI Cartridge 2.50e-06 {0.00e+00 0.00e+00 |2 .50e-08 |3 60e-06
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Ethylene Amatol surrcgate 4.40e-05 2.00e~05 2.90e-05 3.10e-05 3.20e-05
Ethylene Amatol surrogate with water 7.30e-04. §1.30e-02 8.80e-04 19.80e-04 }9.80e-04
Ethylene Cartridge, Impulse, ARD 446-1 3.90e-04 13.10e-04 J3.10e-04 ]3.30e-04 14.90e-04
Ethylene Cartridge, Inpulse, BBU-36/B 2.60e-04 §2.50e-04 13.00e-04 [2.70e-04 §5.30e-04
Ethylene Cartridge, Impulse, MK 107 2.00e-04 ]1.80e-04 J1.60e-04 |1.B0e-04 f§2.60e-04
Ethylene Composition B surrogate 1.20e-05 }1.20e~-05 f1,70e-05 }1.40a-05 [1.50e-05
Ethylene Detonating train 4.20e-04 [4.10e-04 ] 3.50e-04 [3.30e-04 }6.00e-04
Ethylene IFlare, IR Countermeasure M206 1.308-04 }7.70e-05 | 1.40e-04 }1.20e-04 11.20e-04
Ethylene Fuze, Tail Bomb FMU-139 A/B 2.40e-04 14.00e-04 3.80e-04 []3.40e-04 {3.40e-04
Ethylene Fuze, Tail Bomb FMU-54 A/B 1.60e-04 [2.60e-04 1.70e-04 [1.90e-04 ]2.60e-04
Ethylene Gas Generator, GGU-2/A 6.00e-04 |5.80e-04 6.70e-04 ]6.10e-04 |6.20e-04
Ethylene HBX surrogate 2.80e-05 12.50e-05 4.30e-05 13,20e-05 13.30e-05
Ethylene Hine, Claymore, MI1BAL 1.80e-04 (2.30e-04 3.00e-04 ]2.408-08 2.40e-04
Ethylene Signal, Illumination, Red Star AN-M43A2 2.10e-04 ]2.20e-04 2,20e-04 12.20e-04 }2.20e-04
Ethylene Signal, Illumination, Red Star M158 2.30%e-04 }3.50e-04 1.00e-04 }]2.30e-04 2.30e-04
Ethylene Tritonal Burrogate 2.70e-05 1.30e-05 2.50e-05 2.20e-05 2.30e-05
Ethylene Tritonal surrogate with calcium stearate 3.20e-~05 1.80e~05 12.50e-05 }J2.60e-05
Ethylene Tritonal surrogate with water 1.20e~03 9.00e-04 1.30e-03 1,10e-03 11.10e-03
Ethylene INT (ACCL) 3.00e-05 |2.90e-05 8.60e-06 12.20e-05 [2.30e-05
Ethylene TNT {(ACC2) 1.60e-0% 1,60e-05 1.60e-05
Ethylene T45E7 Adapter Booster 6.50e-04 |5.60e-04 4.90e-04 |5.70e-04 |]5.70e-04
Ethylene 20 mn HEI Cartridge 3.30e-04 2.40e-04 3.00e-04 [2.90e-04 }4.00e-04
Ethylene 40 mm HEX Carxtridge 8.90e-05 |9.00e-0S 6.50e~05 {8.10e-05% [1.10=~-04
Lead IAmatol surrogate 0.00e+00 }3.20e-05 9.70e-05 13.30e-05 13.30e-05
Lead Amatol surrogate with water 0.00e+00 [0.00e+00 ¢.00e+00 [0.00e+00 §0.00e+00 .
Lead Cm:bridge. Impulse, ARD 446-1 3.60e-04 [12.10e-04 J.60e-04 }3.10e-04 |3.10e-04
Lead Cartridge, Impulse, BBU-36/B 1.,20e-05 11.00e-04 8.80e-05 [6.80e-05 16.80e-05
Lead Cartridge, Impulse, HK 107 0.00e+00 10.00e+00 0.00e+00 (0.00e+00 JO.00e«00
Lead Corposition B surrogate 0.,00e+00 0.00e+00 0.00e+00 ]0.0Ce+00 J0.00e+Q0
L.ead Detonating train 2.80e-05 12.20e-04 2.90e-04 §1.80e-04 11.80e-04
Lead Flare, IR Countermeasure M206 0.00e+00 [0.00e+00 0. 00e+00 [10.00e+00 [0.00e+00
Lead fuze, Tail Bowmb FHMU-139 A/B 2.80e-03 }2,.40e-03 2.50e-03 |2.60e-03 |2.60=-03
Lead ]ruze. Tail Bomb FMU-54 A/B 0.00e+00 10.00e+00 ] 0.00et00 [0.008+00 10.00e+00
Lead ]Gas Generatoxr, GGU-2/a 4.10e-04 [4.10e-04 }§2.80e-04 }3.70e-04 3.70e-04
Lead IHB}! surrogate 0.00e+00 0.00e+00 0.00e+00 0.00e+00 [0.00e+00
Lead !Hine, Claymore, MIBAL 0.00e+00 0.00e+00 {0.00e+00
Lead Signal, Illumination, Red Star AN-M43A2 2.10e-04 ]0.00e+00 2.80e-05 [7.00e-05 }7.00e-05
Lead Signsl, Illumination, Red Star M158 7.00e-05 10.00e+0D 0,00e+00 §0.00e+00 ]0.00e+00
Lead Tritonal surrogate 1.90e-03 {7.20e-04 | 6.70e-04 J1.10e-03 }1.10e-02
Lead Tritonal surrogate with calcium stearate 9.10e-04 9.30e-04 ]9.20e-04 ]9.20e-04
Lead Tritonal surrogate with watex lO .00e+00  10.00e+00 ¢.00e+00 10.00e+00 ]10.00e+00
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Lead THT (ACCL) 0.00e+00 0.00e+00 J0,00e+G0
Lead INT (ACC2) 9.00e-06 95.00a-06 9,00e-06
Lead TNT (Sandia) . 0.00e+00 ]0.00e+00 ] 0.00e+00 [0.00e+00

» Lead T4SE7 Adapter Booster 1.80e-04 1.80e-04 |1.80e-04
Lead 20 mm HEI Cartridge 7.00e-04 7.00e-04 |8.00e-0¢
Lead 40 mm HEI Cartridge 3.70e-04 3.70e-04 ]1.70e-04
Methyl chloride Amatol surrogate 1.10e-06 ]7.50e-07 3.70e-07 }7.50e-07 |7.50e-07
Methyl chloride tol surrogate with water 2.20e-06 ]1.80e-06 2.60e-06 }J2.20e~06 ]2.20e-06
Methyl chloride Caxtridge, Impulse, ARD 446-1 1.30e-06 }9.20e-07 9.00e-07 |1.20e-06 }2.00e-06
Methyl chloride Cartridge, Impulse, BBU-~36/B 4.90e-07 [1.50e-06 1.00e-06 {1.00e-06 {3.00e-06

. [Methyl chloride Cartridge, Impulse, MK 107 1.90e-06 }4.80e-07 4.70e-07 [9.60e-07 {1.60e-06
Methyl chloride Composition B surrogate 0.00e+00 0.00e+00 0.00e+00 0.00e+00 10,.00e+00
Methyl chloride Detonating train 1.10e-06 [5.30e-07 5.30e-07 }7.00e-07 ]1.90e-06
Methyl chloride Flare, IR Countermeasure H206 1.20e-06 6.00e-07 | 1.20e-06 1.00e-06 1.60e-06
Methyl chloride Fuze, Tail Bomb FMU-139 A/B 4.50a-06 16.10e-06 3.50e-06 §4.70e-06 ]5.30e-06
Methyl chloride Fuze, Tail Bomb FMU-54 A/B 1.10e~-06 12.20e-06 6.20e-06 §3.10e-06 14,90e-06
Methyl chloride Gas Generator, GGU-2/A 5,30e~-06 }7.60e-06 1.60e-05 1.60e-05 1.70e-05%
Methyl chloride HBX surrogate 3.70e-07 4.10e-07 1.10e-08 6.30e-07 1,00e~06
Methyl chloride Mine, Claymore, M18Al1 4.40e-06 4.40e-06 4.40e-06
Methyl chloride lsignal, Illumination, Red Star AN-M43A2 1.90e-06 [1.20e-06 1.80e-06 1.70e-06 3.10e-06
Methyl chloride Signal, Illumination, Red Star M158 0.00e+00 ]1.30e-06 1.30e-06 {1.30e-06 [|1.10e-06
Methyl chloride Tritonal surrogate 7.40e~07 i|3.70e-07 0.00e+00 }5.60e-07 |5.60e-07
Methyl chloride ITritonal surrogate with calcium stearate 3.70e-07 3.60e-07 [3.70e-07 |{3.70e-07
Methyl chloride ITritonal surrogate with water 3.,70e~-0§ |3.70e-06 4.10e-06 ]3.80e-06 }3.80e-06
Methyl chloride TNT (ACCL) 9.00e+00 0.00e+00 1.70e-06
Methyl chloride ITNT {ACC2) 0.00e+00 0.00e+00 6.70e-07
Hethyl chloride T4587 Adapter Booster 2.20e-08 2.20e-06 13 20e-06
Methyl chloride 20 mm HEI Cartridge 1.30e-06 1.30e-06 |3.50e-06
Methyl chloride 40 mm HEI Cartridge 0.00e+00  10,00e+00 0.00e+00 ]10.00e+00 [J0.00e4+00
Methyl chloroform Amatol surrogate 3.70e-07 [3.70e-07 0,00e+00 [3.70e-07 [1.70e~06
Methyl chloroform Iamatol surrogate with water 31.70e-07 }0.00e+00 3.70e-07 }3.70e-07 {1.70e-06
Methyl chloroform Cartridge, Impulse, ARD 446-1 0.00ee00 ]0.00e+00 1.20e-06 11.30e-06 11.80e-0€
Hethyl chloroform Cartridge, Impulse, BBU-36/B 0.00e¢00 10.00e+00 0.00e+00 ]J0.00e+0D0 ]J2.60e-06
IMethyl chloroform Cartridge, Impulse, MK 107 0.00e+00 ]0.00e+00 0.00e+00 JO.00es00 11.80e-06
Methyl chlorcform Composition B surrogate 0,00e+00 ]0.00e+00 0.00e+00 J0.00e+00 JO.00e+00
Methyl chloroform Jpetonating train 0.00e+00 10.00e+00 0.00e+00 ]0.00e+00 [2.20e-06
Methyl chloroform l?lare, IR Countermeasure M206 0.00e+00 }0.00e+00 0.00e+00 ]0.00e+00 J1.60e-06
Methyl chloroform Jruze, Tail Bomb FMU-13% A/B 1.20e-05 {1.80e-05 }1.80e-05 }1.60e-05 |1.90e-05
Methyl chloroform JFuze, Tail Bomb FMU-54 A/B 0.00e+00 }0.00e+00 | 0.00e+00 }0.00e+00 [1.950e-06
Methyl chloroform Jeas Generator, GGU-2/A 0.00e+00 10.00e+00 ] 0.00e+00 [0.00e+00 |2.90e-06
Methyl chloroform HBX surrogate 3.70e-07 {4.10e-07 | 3.70e-07  §3.80e-07 |1.90e-06
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Methyl chloroform

Mine, Claymore, M18AL

2.30e-06 2.30e-06 [4.60e-06
Yethyl chloroform Signal, Illuwmination, Red Star AN-M43IA2 0.00e+00 10.00e+00 0.00e+00 J0.00e+00 {1.60e-06
Hethyl chloroform signal, Illumination, Red Star M158 0.00e+00  FO.00e+00 0.00e+00 0.00e+00 1.70e-06
Methyl chloroform Tritonal surrogate 3.00e+00 10.00e+00 0.00e+00 10,00e+00 1.60e-06
Hethyl chloroform Tritonal surrogate with calcium stearate 0.00e+00 0.00e+00 ]0.00e+00 [1.80e-06
Methyl chloroform Tritonal surrogate with water 3.70e-07 {0.00e+00 3.70e-07 13.70e-07 §1.70e-06
HMethyl chloroform THT (ACCL) 0.00e+00 0.00e+00 }6.60e-06
Methyl chloroform TNT. {ACC2) 0.00e+00 0.00e+00 }1.80e-D6
Methyl chloroform T45E7 Adapter Booster 0.00e+00 0.00e+00 ]5.60e-06
Methyl chloroform 20 mm HEI Cartridge 3.30e-06 3.30e-06 J1.40e-05
Methyl chloroform 40 mm HEI Cartridge 0.00e+00 0.00e+00 12.10e-05
Methylcyclohexane Amatol surrogate : 7.50e-07 12.20e-06 ] 4.50e-06 |2.50e-06 {4:40e-06
Methylcyclohexane hmatol surrogate with water 4.50e-06 §1.20e-05 7.40e-06 18.00e-08 [1.10e-05
tethyleyelohexane Cartridge, Ympulse, ARD 446-1 0.00e+00 0.00e+00 . | 0.00e+Q0 ]0.00e+00 0.00e+00
Methyleyclohexane Cartridge, Impulse, BBU-J6/B 5.40e-07 2.80e-07 0.00e+00 }4.10e-07 1.60e-06
Methylcyclohexane Cartridge, Impulse, MX 107 7.90e-07 ]0.00e+00 2.60e-07 15.20e-07 {§9.60e-07
Methylcyclohexane Composition B surrogate 2.20e-06 }3.00e-06 1.80e~06 (2.30e-06 [4.10e-06
Methylcyclohexane Jbetonating train 0.00e+00 0.00e+00 0.00e+00 0.00e+00 0.00e+00
Methylcyclohexane lFla:e, IR Countermeasure M206 0.00e+00- JO.00e+00 § 3.40e-07 {3.40e-07 16.80e-07
Hethylcyclohexane lFuze, Tail Bomb FMU-139 A/B 0.00e+00 10.00e+00 0.00e+00 10.00e+400 10.00e+00
Methylcyclchexane lFuze, Tail Bomb FMU-54 A/SB 0.00e+00 10.00e+00 0.00e400 10.00e+00 }0.00e+00
Methylcyclohexane !Gaa Generator, GGU-2/A 0.00e+00 10.00e+00 | 0.00e+00 }0.00e+00 Jo.p0e+00
Methylcyclohexane IHSX surrogate 4.40e-06 [7.00e-06 7.10e-06 }J6.10e-06 11.00e-05
Methylcygclohexane ]uina, Claymore, M1BAL 5.40e-06 }5,90e-06 4.70e-06 ]5.30e-06 16.30e-06
Methylcyclohexane Isignal, Illumination, Red Star AN-M43AZ 0.00e+00 ]0.00e+00 0.00e+00 10.00e+00 10.00e+00
Hethylcyclohexane Signal, Illumination, Red Star M158 3.50e-07 ]10.00e+00 0.00e+00 13 .50e-07 [7.00e-07
Methylcyclohexane Tritonal surrogate 4.80e-06 1§5.90e-~06 1.00e-05 17.00e-06 |)1.40e-05
Methyleyclohexane Tritonal surrogate with calcium stearate 0.00e+00 4.40e-06 ]4.40e~07 [6.20e-06
Methyleyelohexane Tritonal surrogate with water 4.90e-06 }5.10e-06 9.40e-06 16.50e-06 |1,10e-05
Methylcyclohexane TNT {(ACC1} 9,20e-06 [9.60e-07 0.00e+00 §5.10e-06 {4.30e-08
Methyleyclohexane TNT {(ACC2) 0.00e+00 0.00e+00 3,.70e-07
Methylcyclohexane T4SE7 Adapter Booster 2.40e-06 }2.90e-06 3.50e-06 [2.90e-06 4.10e-08
Methylcyclohexane 20 mm HEI Cartridge 1.40e-06 J2.50e-06 4.10e-06 [2.80e-06 [5.80e-06
Methylcyclohexane 40 mn HEI Cartridge 2,50e-06 10.00e+00 0.00e+00 }2.50e-06 }1.40e-05
Methylcyclopentane Amatol surrogate 0.00e+00 [0.00e+00 3.70e~-07 [1.50e-07 {5.00e-07
Methylcyclopentane Amatol surrogate with water 4.80e-06 }]1.20e-05 3.00e-06 [6.60e-06 ]68.90e-06
Methylcyclopentane Cartridge, Impulse, ARD 446-1 1.00e-06 |2.60e-07 5.00e-07 [6.00e-07 }1.70e-06
Methylcyclopentane Cartridge, Impulse, BBU-36/B 0.00e+00 {1.10e-06 0.00e+00 |1.10e-06 §1.90e-06
Hethyloyclopentane Cartridge, Impulse, MK 107 0.00e+00 ]5,30e-07 0.00e+00 }5.30e-07 - {7.70e-07
Hethylcyclopentane Composition B surrogate 0.00e+00 0.00e+00 3.60e-07 §3.60e-07 }4.90e-07
Hethyleyclopentane Detonating train 2.%Ce-07 ]0.00e+00 0.00e+00 [2.90e-07 |1.70e-06
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Methylicyclopentane lFlM'e, IR Countermeasure M206 0.00e+00 13.40e-07 0.00e+00 13,40e-07 ]4.50e-07
Methyleyclopentane Fuze, Tail Bomb FMU-139 A/B 4.90e-07 0.00e+00 G.00e+00 4.90e~07 4.90e-07
Methylcyclopentane Fuze, Tail Bomb FMU-54 A/B 0.00e+00 3.00e-07 0.00e+00 3.,00e-07 8.00e-07
Methyleyclopentane Gas Generator, GGU-2/A 2.40e~-06 15,90e-07 ¢.00e+00 [J1.50e-06 ]1.80e-06
Methylcyclopentane HBX surrogate 3.70e-07 [8.20e-07 7.40e-07 ]6.40e-07 [2.40e-06
Hethyleyrelopentane fMine, Claymore, M1BAl 1.40e-05 1.50e-05 1.80e-05 1.60e-05 1.70e-05%
Methylcyclopentane isignal. Illumination, Red Star AM-M43A2 0.00e+00 ]3.50e-07 0.00e+00 §3.5Ce-07 §7.00e-07
Methylryclopentane [Signul, Illumination, Red Star M1S8 1.10e-06 []0.00e+00 0.00e+00 1.10e-06 5.20e-~-07
Methyleyclopentane Tritonal surrogate 7.40e-07 ! §3.70e-07 ] 0.00e¢00 }5.60e-07 |3.50e-06
Methylcyclopentane Tritonal surrogate with calcium stearate . " Jo.0ce00 0.00e+00 10.00e+00 }2.90e-06
Methylcyclopentane Tritonal surrogate with water 0.00e+00 lo.00es00 | 7.500-07 |7.50e-07 [4.70e-06
Methylcyclopentane TNT {(ACC1) 9.20e-07 ]14.80e-07 0.00e+00 7.009f07 1.60e-06
Methylcyclopentane TNT (ACC2) 3.70e-07 3,70e-07 }7.40e-07
Methylcyclopentane T45E7 Adapter Boosgter 1.20e-06 §2.90e-06 4.60e-06 |2.90e-06 4.70m~-06
Methylcyclopentane 20 mm HEY Cartridge 7.00e-07 2.90e-06 4.80e-06 2.80e-06 7.70e-06
Methyleyclopentane 40 nm HEI Cartridge 9.10e~06 J0.00e+00 0.00e+00 §9.10e-06 §1.60e-05
Methylenechloride [Amatol surrogate 1.50e-04 12.00e-04 1.10e-04 §1.50e-04 ]2.00e-04
Methylenechloride iAmatol surrogate with water 2.10e-04 |2.00e-04 2.20e-04 12.10e-04 }]2.60e-04
Methylenechloride Cartridge, Impulse, ARD 446-1 1.30e~05 }13.20e-0% 1.10e-04 }5.00e-05 ]1.90e-04
Methylenechloride Cartridge, Impulse, BBU-36/B 8,20e-06 13.00e-04 2.10e-04 1.70e-04 ]1.10e-03
Methylenechloride Cartridge, Impulgse, MK 107 6.30e~04 [1.10e-05 2.00e-05 [2.30e-04 |9.308-04
Methylenechloride JComposition 8 surrogate 0.00e+00 $3.70e-07 2.80e-04 1.40e-04 1.90e--08
Methylenechloride lDetonatinq train 0.00e+00 5,00e-05 3.5%0e-05 4.20e-05 S.608-04
Methylenechloride ll"‘lare, IR Countermeasure M206 4.80e~-04 13.80e-04 3.80e-04 ]4.10e-04 11.90e-03
Methylenechloride i?uze, Tail Bomb FMU-139 A/B 1.20e-04 §1.60e-04 5.50e-08 1.10e-04 18.60e-04
Methylenechloride Fuze, Tall Bomb FMU-54 A/B 0.00e+00 [7.10e-04 7.80e-04 ]7.40e-04 §2.40e-03
Methylenechloride Gas Generator, GGU-2/A 2.80e-04 [7.00e-05 2.30e-03 [8.70e-04 }2.90w-03
Methylenechloride JHBX surrogate 0,00e+00 J0O.00e+00 2.70e-04 J2.70e-04 {2.80e-04
Methylenechloride luina, Claymore, M1BAl 1.10e-04 1.10e-04 ]1.10e-04
Methylenechloride ]Signal, Illumination, Red Stayr AN-M43A2 0,00e+Q0 {8.10e-06 0.00e+00 18.10e-06 |3.30e-04
Methylenechloride Isignal. Illumination, Red Star M158 1.00e-04 }9.60e-05 1.00e-04 §1.00e-04 {3.20e-04
Methylenechloride Tritonal surrogate 3.40e-06 4.80e-05 2.50e-06 1,80e-05 J1.80e-05
Methylenechloride Tritonal surrogate with calcium stearate §.30e-06 3.10e-04 J1,60e-04 {1.60e-04
Methylenechloride Tritonal surrogate with water 0.00e+00 }8.80e-06 1.10e-06 §5.00e-06 J6.70e-06
Methylenechloride THT (ACC1) 1.80e-04 1.80e-04 {2.40e-04
Methyvlenechloride THT (ACC2) 0.00e+00 0.00e+00 12.70@-04
Methylenechloride T45E7 Adapter Booster 5.00e-04 5.00e-04 |}5.90e-04
Methylenechloride 20 mn HEI Cartridge 4.50e-04 4,50e-04 ]9.00e-04
Methylenechloride 40 mm HE1 Cartridge 8.70e-04 8.70e-04 J1.40e-03
NO Amatol surrogate 3.20e-04 |1.40e-02 1.70e-02 J1,80e-02

NO jamatol surrogate with water 7.60e-03 }7.50e-03 | 8.00e-03 }7.70e-03
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NO

Cartridge, Impulse, ARD 446-1

6.40e-03

6.50e-03 6.20e-03 6.50e-03

HO Cartridge, Impulse, BBU-36/B 5.30e-03 ]3.50e-03 ] 3.30e-03 }4.00e-03

NO Cartridge, Impulse, MK 107 1.70e-02 §1.40e-02 } 1.30e-02 {1.50e-02

NO Composition B surrogate 9.20e-03 18.90e-03 § 5.70e-03 ]9.30e-03

no Detonating train 6.80e-03 13.60e-03 | 4.30e-03 ]4.90e-03

NO Flare, IR Countermeasure M206 4.90e-03 }6.00e-03 {5.10e-03 [5.30e-03

NO [ruze, Tail Bomb FMU-139 A/B 9.80e-03 [1.00e-02 9.680e-03 ]9.90e-03

nNO Fuze, Tail Bomb FMU-54 A/B 7.30e-03 6.90e~03 6.90e-03 7.00e-03

NO jGas Generator, GGU-2/A 1.50e-03 [1.30e-023 1.90e-03 §1.60e-03

NO HBX surrogate 9.30e-03 }9.80e-03 1.00e-02 19.90e-03

no Signal, Illumination, Red Star AN-M43AZ 1.29e-02 ]l1.50e-02 1.10e-02 §1.,30e-02

NO Signal, Illumination, Red Star M158 2.60e-03 12.70e-01] 2.70e-03 2.60e-03

NO Tritonal surrogate 1.30e~03 [1.70e-02 5,90e-03 4,20e-03

NO Tritonal surrogate with calclum stearate 6.50e-03 6.70e-03 6.60e-03

NO Tritonal surrogate with water 4.30e-03 13.90e-03 3.80e-03 4.00e-03

NO THT {(ACC2} 9.20e-03 9.20e-03

NO INT {(Sandia) 9.80e-03 }1.00e-02 9.20e-03 }9.70e-03

NO2 Amatol surrogate 3.40e-04 J1.80e-04 4.20e-04 1.20e-04

NO2 [Amatol surrogate with water 2.00e-04 [2.10e-04 2.90e-04 }2.40e-04

NO2 Cartridge, lmpulse, ARD 446-1 1.90e-0) {1.60e-03 1.70e-03 J1.70e-03

NO2 Cartridge, Impulse, BBU-36/B 1,50e-03 [1.70e-03 1.30e-03 }1.50e-03

NO2 Cartridge, Impulse, MK 107 7.70e-04 }5.40e-04 5.30e-04 |6.10e-04

NO2 Composition B surrogate 1.10e-04 §1.70e-04 3.00e-04 |1.90e-04

NO2 Detonating train 8.10e-03 3.30e-03 1,.90e-03 4.40e-03

NO2Z [Flare, IR Countermessure M206 2.60e-03 13.10e-03 2.80e-03 {2.80e-03

NO2 ‘Fuze. Tail Bomb FMU-139 A/B 1.70e-02 1.70e-062 1.70e~-02 1.70e-02

NO2 ‘Fuze. Tail Bomb FMU-54 A/B 2.40e-03 2.50e-03 2.60e-03 2.508-03

NO2 Gas Generator, GGU-2/A 2.60e-03 2,40e-03 2.30e-023 2.40e-03

NO2 HBX surrogate 5.90e-05 {4.00e-05 3.40e-05 14.40e-05

NO2Z Isignal, Illumination, Red Star AN-M43A2 9.80e-04 ]1.30e-03 1.00e-03 §1.10e-03

NO2 signal, Illumination, Red Star M158 1.40e-03 1.60e-03 1.60e-03 1.508-03

NO2 Tritonal surrogate 2.50e-04 1.90e-04 1.80e-05 1.50e-04

NO2 Tritonal surrogate with calclum stearate 3.00e-05 5.90e-05 [4.50e-05

1197 Tritonal surrogate with water 2.60e-04 [1.50e-04 3.90e-04 [2.70e-04

NO2 TNT {(ACC2) 6.60e-05 6.60e-05

NO2 INT (Sandia}l 3.90e-04 [9.60=-04 9.208-04 }7.60e-04

ocpp Signal, Illumination, Red Star AN-M43A2 8.30e-10 |1.60e-09 2.90e-03 }1.80e-03 11.80e-09
Propane Amatol surrogate 1.10e-06 }7.50e-07 1.10e-06 11.00e-06 }1.40e-06
Propane [Amatol surrogate with water 1.40e-04 {§2.40e-04 1.70e-04 11.90e-04 }1.3%0e-04
Propane cartridge, Impulse, ARD 446-1 §.20e-06 15.40e-04 5.50e-06 15.70e-06 }1.00e-05
Propane cartridge, Impulse, BBU-36/B 2.70e-06 }3.90e-0& 31.90e-06 }3.50e-06 {B.50e-06
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Propane

Cartridge, Impulse, MK 107

0.00es00 1.3Ce-06 1.60e~06 §1.40e-08 5.20e-06
Pxopane Composition B surrogate 7.40e-07- 10.00e+00 | 7.30e-07 [7.40e-07 [1.40e-06
Propane Detonating train 4.70e-06 }4.50e-06 ] 4.80e-06 ]4.70e~-06 }1.10e-05
Propane Flare, IR Countermeasurs M206 0.00e+00 [6.80e-07 2.00e-06 |1.40e-06 ]3.90e-06
Propane ]azze, Tail Bomb FMU-139 A/B 4.40e-06 3,40e-06 3.90e-06 3.90e~06 |7.90e-06
Propane IFuze. Tail Homb FMU-54 A/B B8.%0e-07 1.80e-06 1.80e-06 1.50e-086 [6.00e-06
Fropane ‘as Generator, GEU-2/A 7.70e~06 [7.10e-06 8.50e-06 [7.70e-06 1.10e-05
Propane [nBx_surrogate 1.50e-06 14.10e-07 |} 7.40e-07 }8,70e-07 }2.20e-06
Propane lMine, Claymore, MIBAL 3.40e-06 [4.40e-06 2.80e-06 13.60e-06 §9.80e-06
Propane Signal, Illumination, Red Star AN-M43A2 1.70e-06 13.50e-06 2.40e-06 [2.60e-06 l4,60e-06
Propane Signal, Illuminatjon, Red Star M158 6.00e-06 }5.30e-06 3,10e-06 J4.80e-06 {8.00e-06
Propane Tritonal surrogate 0.00e+00 17.40e-07 | 7.30e-07 [7.20e-07 |1.20e-08
Propane Tritenal surrogate with calcium stearate 0.00e+00 3.60e-07 ]3.60e-07 }2.20e-06
Propane Tritenal surrogate with water 5.20e-05 }5.00e-05 6.30e-05 §5.50e-05 }5.70e-05
Propane TNT (ACCL) 0.00e+00 10.00e+00 0.00e+00 ]JO.00e+00 }9.500-07
Propane TNT (ACC2) 3.70e-07 3.70e-07 ]1.50e-08
Propane 'T4S5E7 Adapter Booster 1.50e-05 ]8.20e-06 8.60e-06 }1,10e-05 ]2.10e-0%5
Propane 20 mn HEI Cartridge 9.10e-06 }6.50e-06 2.40e-05 11, 30e-05 [2,30e-05
Propane 40 mm HEI Cartridge 1,70e-06 }5.00e-06 4.90e-06 ]3.80e-06 ]1.50e-0S
Propene jAmatol surrogate 6.70e-06 [3.40e-06 6.30e-06 [5.50e-06 |5.80e-06
Propene [Amatol surrogate with water 2.60e-04 ]4.90e-04 3. 40e-04 }3.60e~04 ]3.60e-04
Propene ICartridge, Inmpulse, ARD 446-1 §.70e-05 15.50e-05 5.70e-05 }6,00e-05 [8.70e-05
Propene Cartridge, Impulse, BBU-16/B 4.30e-05 ]4.60e-05 5.80e-05 [4.90e-05 19.70e-05
Propene Cartridge, Impulse, MK 107 2.80e-05 |2.60e-05 | 2.40e-05 }2.60e-05 }3.B0e-05
Propene Composition B surrogate 3.70e-06 1.10e-06 4.40e-06 |]2.10e-06 [4.10e-06
Propene jCetonating train 7.,50e-05 [7.10e-05 7.10e-05 §7.30e-05 {1.10e-04
Propene Flare, IR Countérmeasure M206 2.20e-05 12.00e-05 2.60e-05 [2.20e-05 [2.30e-0S
Propene Fuze, Tail Bomb FMU-139 A/B 5.90e~05 6.30e-05 5.50e-05 5,