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ABSTRACT‘

, The "D1sposa1 of Waste or Excess High Exp1051ves prqqect began January

-, 1971.. Various methods of disposal were. investigated with the conclu-

““sion that incinergtign, at major ERDA facilities, would be the most
.feas1b1e and safest method w1th the Ieast cost and deve]opment t1me

rrequ1red

Two 1ndependent 1nc1nerat0r concepts were 1nvest1gated .a rotary type. -
for continuous processing .and an. enc]osed pit type for batch processing.
- Both. concepts are feasible; hpwever, it is recomménded that further -

. investigations would be requ1red to render them acceptab]e It is felt
" that a 1arger effort wou]d be requ1red Hn the case of the rotary incin-

erator

-'The prOJect was term1nated (December 1976) prior 10 comp]et1on as a
" .result of a grant of" author1tx by” the Texas Air Contro1 ‘Board allowing

: fthe ERDA Pantex P]ant to- cqnt1nue 1ndef1n1te1y outdoor burn1no of explosives.




1. 0 INTRODUCTION

The National Env1ronmenta1 Po11cy Act of " 1969 and Execut1ve Orders
11507 and 11514 directed all governmenta] departments -to conform to
established air and water quality standards and, in addition, to usé
all practical means, consistent with essential procedures, to improve
those operations which may degrade the env1ronment

Resulting from these directives and others that fo]]owed a project was
conceived and organized by the Mason & Hanger - Silas Mason Co., Inc.,
under the guidance of the ERDA high explosives (HE) Facilities Master
‘Plan Committee. The objectives of this effort were (1) to determine the
magnitude of the problem associated with meeting the new regulations at
the ERDA facilities and (2) to determine methods of d1sposa] and develop
a pilot-scale process for d1sposa] of the waste HE.

On January 6, 1971, the following items were recommended by the Master
Plan Committee:

1. A study of the procedures employed at each ERDA contractor
facility for the disposal of high explosives and high ex-
plosives contaminated waste. This should include types
and quantity of typical waste materials projected if possible
to the next 10 years.

2. An evaluation of existing or proposed sampling and analytical
techniques designed to obtain a quantitative estimate of the
combustion products.

3. An estimate of the types and quantities of exp]os1ves and ex-
plosive devices expended by detonation.

4. A qualitative evaluation of alternate methods of disposal
within the ERDA complex.

5. Development of any other sources which can contribute to
the resolution of this problem.

The project continued for approximately 5-1/2-years, until on July 9,
1976, the Texas Air Control Board issued a written grant of authority
for the ERDA Pantex Plant to conduct outdoor burning of explosive waste
for an indefinite period of time. As a result it was decided to ter-
minate the project (December 31, 1976), -prior to its completion. In the
ensuing years a great amount ol information has been gathered on many
subjects and due to an early termination of the effort, some further
development effort would be required prior to the design of construction
of a closed-pit incinerator facility.

This final report presents the results of the 6-year effort. For further
details the reader is encouraged to consult the individual progress
reports listed in Section 5.0.



The conclusions reached in the exam1nat1on of the var1ous possible
methods to dispose of waste exp]oswes are given. - Based on these con-
clusions incineration was chosen as. the best known method of disposal.
Incineration was-then examined in. detaﬂ with the operation of two
d1fferent 1nc1nerators——a rotary type and c1osed p1t type.



2.0 REVIEW.OF DISPOSAL METHODS

Because of the differences in molecular structure and physical pro-
perties of the many available types of explosive compounds and mixtures,
a potential method of disposal for one type of material may not be
suitable for another material. For example, the initiating explosives
such as lead azide and mercury fulminate need to be classified and
handled separately—for safety, if nothing else—from-less sensitive
compounds such as TNT, HMX, RDX, PETN and HNAB. Also, plastic bonded
exp]os1ves and mixtures represent another category.

Because of the variations in the molecular structure of various HE com- :
pounds potential chemical or biological decomposition of the explosive
may be directly related to the structural configuration. An aromatic
carbon ring structure as present in TNT and picric acid consists of 3
strong carbon bonds-and is much more difficult to decompose than a non-
aromatic ring structure as in RDX and HMX where some nitrogen-carbon
bonds are present. PETN represents another type (1inear) structure.
Since ERDA applications require diminishing- amounts of TNT and RDX and
increasing amounts of HMX and PETN the ERDA disposal probiem may differ
radically from the DoD. Therefore, the DoD requirements for disposal
methods will not necessar11y be the same -as for-the ERDA facilities.

The potential methods ‘for. HE disposal under consideration are presented
in Fig. 1. The materials are divided into three groups: (1) sensitive
(1ead azide, etc.), (2) waste and surplus explosives during manufacture,
and (3) obsolete weapon system explosive (considered separately because
of potential .security classification .problems). The methods of disposal
are also divided into two groups for dispersion: (1) at each facility
or (2) at central sites. Further discussion of the individual methods
of disposal follows under the respect1ve sub- head1ngs

2.1 OPEN BURNING

DESCRI PTION: HE and HE-contaminated waste are collected and transported .
to the burn site where they are placed on Iimpermeable tar
or asbestos sheets, ignited by squibs, and burned in the
open, ambient air. A mesh cubicle is used for the con-
taminated waste paper to contain the burning scraps of

paper.

ADVANTAGES : I. This method is reasonably safe, if carried out cor-
rectly, since handling and tranpsportation are minimized
and remote operation is used because thcre is a :
small probability of accidental detonation on the
pad during burning.
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DISADVANTAGES :

1.

2.2 DETONATION

DESCRIPTION:

ADVANTAGES :

DISADVANTAGES:

This method is economical since few people are
required for transportation and burning. Facilities
investments and maintenance costs are also low,

_anvolV1ng a burn area, a mesh cublrle, w1r1ng pro-

visions for ;gnltlon and a small control building.

While not. necessarlly appllcable to Federal facili-
tles, open burnlng has been banned in most regions,
with some exceptions for the disposal of waste
materials for Wthh other disposal methods are not
at hand.

Some potentlal for exceedlng the amblent air pollu-

. tant standards exists.

No potential for recovery or recycle of products

- . (loss -of natural resources).

HE and conLamlnated materlals are colleeted and trans-

ported to the detonation area. Layout is similar to
burning except that detonators, and some containers

for explosives may be required. A concrete and steel
bunker is used for protection of the detonation crew

1.

- when working close, as in diagnostic test firing.

. This method iS»reasonablg,safe:because handling and

transportation are minimized.

Detonation is economical since manpower and faci-
lities are similar to those required for burning.
However, some retaining structure may be required
to curtail noise and ground shock.

As stated previouely, open burning has been banned
in many regions and detonation might be considered

as burning.

Noise levels may be high.

‘Pulential for shock damage and nuisance Suits.

No potential for recovery or recycle of products
(loss of natural.resources).



2.3 INCINERATION

DESCRT PTION:

COMMENTS : |

ADVANTAGES :

DISADVANTAGES :

Many types of 1nc1nerators are in use and new de51gns
are belng developed " The double-chamber incinerator

- with air recycle and exhaust devices is partlcularly

efficient for decrea51ng pollution and is used exten-

-sively in Europe. Pollution control units can be added-

to the exhaust stack to control the emission levels at

- the requlred standards or lower. The double-chamber

allows a lower burning temperature which reduces the
formation of NO,. The'alx_recycle helps keep the burning
temperature low and insures combustion of residue gases
in the air. Burning with gaseous fuel at a slightly
rich fuel/alr ratio tends to decrease the formatlon of

NO,

Another incinerator concept features an open pit. This
pit concept is particularly attractive for HE and con-
taminated material disposal because of the large opening
for safe loading and the sunkén pit for contamination

. in case of accidental detonafion.‘ The HE material can

be dumped directly into- the trench and then, if desired
or needed, a hou51ng—on-ralls can be. moved into position
over the pit. to c¢ontrol emissions to. lower ‘levels. Also,
gas jets can be added for igniting the material.

Significant progress has been made within the EPA in
developing double-chamber”inoinerators for municipal

" refuse. These units are quite -sophisticated: to efficiently

dispose of a variety of refuse materials.including
plastico and poteul tuxic pollutants, e.g., household
medicines and insecticides.

1. Meets regional requirements banning open burning.

2. Allows 50utrol of alr pollutants (nnt possible with
" open burnlng) :
l. High initial~and operating costs.

2. Less safe and reliable since an accidental detonation
could damage the unit or even injure people (if
not properly designed at added expense). Also, added

potential hazards exist when loading HE and contaminated

materlal into the incinerator (must be shut down
and cooled between burns) .

3. No. potential for recovery or recycle of product
(loss of natural resources). '

4. Added development . effort requi;ed'for'reliable
operation to meet emission. standards.




2.4 DEEP-WELL. INJECTION

DESCRIPTION: HLThe well must be located in an area where a sandstone

" bed, cavern or’ other permeable layer is available for
'1n]ect10n.' Also, strata between the injection zone and
ground water supplies must be impermeable to prevent
ground water contamlnatlon. Wells are usually pressurized
‘to about 185 psi and the average depth is 2700 feet.
Many areas of the U.S. are available as potential sites.
Texas, Ohio, Mlssourl and California have statutes to
regulate wells. Texas, in partlcular, has 20,000 brine
injection wells.

The use of solid HE materials would regquire the develop-
ment of slurries for injection. In addition, the inject
tion zone would need to consist of a cavern or extremely
porous structure in order to prevent clogging of flow
passages with partlculate matter.

ADVANTAGES: 1. “No air pollutants are generated.

DISADVANTAGES: 1.  Transportation may be reguired to ship waste
materials to areas where acceptable sites are located.
Transportation requires storage facilities, rail-
- . road cars, added manpower and involves additional
. danger of explosion during transit and storage.

jf.2;d Potentlal ground water contamination if the well
,llner cracks or from seepage.

3. T Added costs for processing the HE to form slurries.

4. 'Added danger from potential hazards during the
slurry. processing. '

2.5 OCEAN DUMPING

DESCRIPTION: The material to be dumped is transported to a coastal
area and is then loaded on barges and dumped at sea,
or. alternatively, is piped some distance at sea. The
site for the dump must be chosen to avoid injury to
commercial or ecologically important fish, shrimp,
and other marine life.. The dispersion of the materials
is estimated in a similar manner to stack gas dispersion
methods with diffusion. and convection in occan currents
included. The loose HE and HE-contaminated materials
such as cloth and tissues should decompose readily
in the ocean environment because of the algae and bacteria.



ADVANTAGES :

DISADVANTAGES :

Costs for dumplng at sea depend on tbe avallablllty of
seacoast facilities and barges. Annual costs’ for rail
transportation and . -barges excludlng fac1llt1es and man-
power. costs mlght be prohlbltlve. Another p0551b111tg

" for ocean dumplng is the use of tectonlc sinks (zones

where the earth's surface is belng drawn into the mantle).
The waste material would ‘then be recycled into the earth.
A third .would be- detonatlon out in the ocean, either on
the surface or after: 51nk1ng, to reduce ‘possible risk

of later exp1051on.

1. .No-pollution productseare generated.

2. Potentially,'complete decOmposition'is‘possible.

1. Ocean dumplng is polltlcally unpopular at present
as a "pollut;on" per se.

2. Hazards exist during rail and bargeJtransportation.

3. Costs of: transportatlon and storage fac1llt1es are
_hlgher than lnc;nerator costs.-

2.6 BIOCHEMICAL DECOMPOSITION

DESCRIPTION:

ADVANTAGES :

The 1ngred1ents in the present HE are 1deal as a diet for
bacteria since the organic materlal required for a food
source and the nitrogen as required for the bacterial
env1ronmentpare both -present. However,. the rate of

decomposition will. depend greatly on the structure of the .

HE, the types and amounts of binders, and the strains of
bacteria used. Some time will be required to locate and
develop a strain of bacteria and to optimize the strain

and the required environmental conditions such as temper—

.ature, pH, and supplementary ‘nutrients. The end products

from the microbiological process may have agricultural
and industrial uses.

1. Recovery of HE materlals as saleable chemlcals may

be p0551ble.

2. Recovery rate may be faster with less chemlcal
residue- than chemlcal recovery methods.

3. Even the HE- contaminated materials may be included
in some processes with a decrease in potentlal water
and air pollutlon.'

¢



DISADVAN?AGES:»J;-' NO»biosgstem has'been.déVeloped;ffeasibility studies
o © o o rare needed. s . T T B S

2. . Developmentﬁtimé mayube,Significant.z_,

3. Facility énd manpowef costs for a compiex syétem
might be higher than for an incinerator but may
be competitive with chemical recovery methods.

. -
4. Different types of HE may require separation to
achieve optimum recovery.

2.7 CHEMICAL RECOVERY

DESCRIPTION: Chemical recovery methods have been investigated and
tested at the laboratory .level. These methods include
recovery from mixtures as well as from segregated
explosives.

- COMMENTS : Chemical methods are in use for dissolving and decomposing
small batches of a sensitive detonator explosive (lead
azide). In general, chemical processes require the use
of solvent before further treatment. The subseguent
.recovery of the solvent and other chemicals is a major
factor in developing an acceptabhle chemical recovery/
recycle process. (If the solvents and chemicals are
not recovered they may cause more pollution than the
original HE.) Chemical recovery 1is not presently practical
for HE-contaminated waste materials.

ADVANTAGES : 1. Potentially high recovery of HE materials.
2. Processes verified by laboratory expériments.

3. Has acceptance and present use in decomposition of
a sensitive detonator explosive.

DISADVANTAGES: 1.  Facility, manpower, and supply costs will be higher
than for an incinerator system.

2. Potential pollution problems with spent solvents
and treatment chemicals. (Recovery of solvents
for reuse is virtually mandatory to make processes
acceptable with respect to cost and pollution.)

3. Development required since recovery processes arc
not currently in use for most explosives.

4. Not useable‘for HE-contaminated waste materials.



_The study of methods of disposal .of- explosives led to the conclusion .

 that incineration at major .ERDA -facilities'is presently the most -feasible

and safest method available with the least cost and deve]opment time

: requ1red - Therefore, the rema1nder of the effort was concentrated on

- the deve]opment probTems re]atyng to- 1nc1nerat1on of exp]os1ves and the
,accompany1ng prob1ems of po1]ut1on abatement '

- 10-—
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3.0 PROTOTYPE INCINERATOR DEVELOPMENT

An incinerator-complex was des1gned to take care of the HE disposal
needs at Pantex. It was designed to process as much as 250,000 kg (one-
half million pounds) of HE and HE- contam1nated material per year. The
waste material consists of a var1ety ‘of sizes, shapes and types of
explosives. Fig. 2 shows the proposed waste disposal facilities s1te
plan. A typical list of burn products is g1ven 1n Table I.

To supply the necessary design- data two incinerators were 1nvest1gated
a rotary-type and a closed-pit type The.incinerators were acquired and
operated. " e .

3.1 - ROTARY TYPE

Fig. 3 is a layout drawing of the rotary dincinerator. Fig. 4 is the

overall view of the facility. The 1nc1nerator itself is shown in F1g 5

and a view of the control room is shown. in F1g 6. The rotary incin-
erator effort was conducted at the ERDA Bur11ngton, Iowa Plant and was
completed in 1975. :

The incinerator is a rotary kiln manufactured: by Bartlett-Snow. It has

a tube length of 172.7 centimeter (cm) with an inside diameter of 16.5 cm.
Rotation is by means of a variable speed drive providing a speed range

of 0 - 9.8 rpm. The inside of the tube is provided with six uniformly
spaced vanes 2.5 cm deep. Heat is provided by fourteen propane burners
uniformly spaced along the tube.

Material is fed into the incinerator from a. hopper by means of a screw
which displaces 95.8 cm3 of material per revolution. The screw feed is
also provided with a variabie drive. Combustion air is provided by an
electro-type draft inducer. Air flow is controlled by means of a
butterfly valve combined with a 5 cm bleed valve placed between the
butterfly and the draft inducer. -

Thermocouples are provided to monitor the hopper temperature, exhaust
gas temperature and the temperature of the outer tube at four points.
A single thermocouple monitors the temperature inside the tube at a-
point approximately 46 cm from the discharge end These temperature:
sensors are read on strip chart recorders. T : -

Effluent gases are monitored by means of an Aerochem Chemiluminescent
NOx monitor and a Beckman DIF 7000 Carbon Monoxide Analyzer. The
sample gas is drawn through a 1.3 cm stainless steel tube tapped.

into the exhaust line upstream of the draft inducer. A "Fireye"

smoke detector is installed in the exhaust stack downstream from the
draft inducer to provide some informatiori on the level of particulate
emission. This instrument has a dual scale output read1ng in Ringleman
numbers and percent opt1ca1 transmission.

;11_
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TabTe I, Comb_u'sti_orf P.roduéts' for PBX-9404

Gas . -{&i}gz., - Mol. WE - Moles/g . MWt./g
N, 253.00 28 ©  0.01012 0.28336
0, - -166.00 - .32 . . '-0.00664 . -0.21248
€0, 300.00 . aa 0.012 0.528
H0 23000 . 18 - . 0.0082 0.1656
N,0 ‘ . ’ 44 . ' .

o .20 ¢+ 7 28. 0.000088
.20 .. .30 0.000368
12 2 .. . 0.0000048
A5 (wt.o%) L

.002464
.01104
.0000096
.0295

N O O
o O O O

Ash
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Following an initial shakedown and debugging period, a series of
experiments were conducted starting with paper followed by contaminated
combustible trash, -and then HE with several inorganic diluents.. 'The HE
burned was, in all cases,. PBX 9404.  The diluents ‘:employed in varying-
concentrations were sand, fly ash, crushed limestone and 0.3 cm alumina
balls. The mixtures were moistened to inhibit any tendency for the -
combustion-to.train back up the tube and ignite the charge in the hopper.
Only one or two- burners were used, ‘creating an:ignition zone wh1ch
appeared to be 25 to 35 cm long." : :

It was quiCk]y']earned that crushed -1imestone was the best material for
- this purpose.:-Sand -and fly ash, when moist, tended to cohere and bridge
over the feed screw.” A v1brator installed on the hopper was not much
help. ‘The alumina balls traveled down the incinerator tube at a-much
higher rate than the grains. of PBX 9404 and consequent]y were not as
effective as a diltuent. S .

The traces from the CO-and NOy-monitors showed great fluctuations in the
concentration of combustion. products. This suggested a very uneven rate
of combustion, possibly due to a "bridge-over, fall in" type of feed in
the hopper. This led to a decision to attempt dry burning. The first
such burn was attempted with a limestone-HE charge containing approximately
20% HE by weight. The rate of -tube rotation was increased by one-third,
while the-feed rate_waS“diminishedey the same factor compared to the
values employed*with moist material. Combustion appeared to be smoother.
On a rerun, the-rough combustion:phenomenon reappeared This unsteady
combustion:was present ‘to at least some degree in a major ‘portion of the
burns.- It is now believed that the material burned back up the ‘tube a
short. distance from the ignition zone and the combust1on d1ed out as. it
moved into- the coo]er port1on of the tube. : ‘

To ass1st in: estab11sh1ng the- capab111t1es of ‘the system it was dec1ded
to undertake.a series.of experiments in which PBX 9404 was burned with=
out diluent. For these experiments. the charge was limited to 0.23 kg.
The feed rate was initially to be 20% of that employed in the previous
experiments.-made-with limestone diluent, thus feeding the high explosive
in at approximateély the same rate as in these experiments (the limestone
mix was 20% HE).

It was anticipated:that there would exist a critical feed rate at
which the: combustion would train -back up the tube-and consume its - -
entire contents. By limiting the charge to 0.23 kg the hopper

.and screw feed would be empty by the time the explosive reached the
combu$tion :zone, ‘which is located about 38 to 41-c¢m from the d1scharge
end of the tube In pract1ce th1s worked out as expected. :

A total of th1rteen4burns were~made with the straight PBX 9404, qtarting
at a feéed raté of approximately 0.23 kg per hour (kg/hr). Until the '
first flashback-occurred, each burn was run at a feed rate approximately
50% greater than that of the previous one. The first flashback took ~
place after the charge had been injected at a rate of 7.3 kg/hr. The
rate was ‘cut back to 4.1 kg/hr with no flashback, then increased again
to 6.6 ky/hr without incident. Two runs at 9.5 and 9.3 kg/hr produced
flashbacks, as did a final run at 6.9 kg/hr.
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"Further evidence that the combust1on proceeded in bursts came from the .
"~ record of the NOy monitor and:also, when the intensity was suff1c1ent1y ‘
‘high, from the records of the temperature at the combustion. zone,..the
temperature o0f the exhaust -gas and the record, of the. smoke mon1tor The
assertion that, at a cr1t1ca1Jrate of. charge 1n3ect1on, ‘the ‘entire * =
. -charge burned in a single massive flare is based on eV]dence from the
"~ records of all the instruments that were monitoring the process.

’The feed rate figures quoted in this report'aregderiVed from the dimen- -

~ .sions and rotation rate of the feed screw, which. has a diameter of 5.08 cm

and a lead of 5.5 cm with a shaft diameter of 1.59 cm.  For the mixture of
- PBX 9404 and inert diluents, feed rates:are quoted in -cubic centimeters
~.per minute. -For straight PBX 9404 molding powder they are given in
~kilograms per hour, based on a bulk dens1ty of 0.88 gm/cm3 ' T

- 'NOx concentrat1ons ran'as high as 2500 ppm-on the burns of pure PBX
9404. Only one CO record was obtained, covering the last five burns.
This showed peak values. of approx1mate]y 2. 5% :

Em1ss1on of part1cu1ates was probab]y very 1ow "Smoke density"
readings on the Fireye smoke detector tended to  range between 10% and

- 20% when the exp]os1ve was burning slowly and quietly, and splkes up

to 40% to 45% appearing during a flashback incident. There is reason

to believe that much of what was.detected was condensed water vapor, -

as these burns’ took place in October and November.when outside tempera-
tures were low. During the warming up of the tube the smoke density .-
reading would rise from its initial zero value to-as much as 60%, then

- fall gradually back to values in the 0% to 20% region. ‘As noth1ng

~ could be seen issuing from the stack, it .is assumed that this was due’
to moisture vaporizing from the tube and.condensing on the cold surfaces
of the optical.clcments which were wxposed to the stack gases. - It

is quite poss1b1e that when the hot stack gases, laden with moisture
tormed dur]ng the rapid-combustion of a flashback mixed with a jet

of cold air generated by the inductor blower, a cloud of condensed water
droplets formed which the detector system interpreted as "“smoke."

The data obtained from ‘the hurns with diluted PBX 9404 are listed in
Table II, those from the straight material in Table III. The figures
for NOx emission-are. very errat1c a]though a rough correlation with
- feed rate can be seen. : _

- The air flow through. the system for -all runs was that obtained with
the lowest setting of the draft inducer and was rough]y 5 cfm. This
low setting was employed as ‘a result of an experience during the
“early tests .in which a dummy burn was: carried out with 6.8 kg of

dry sand, employing a relatively v1gorous draft setting. More than
50% of the sand was entrained by the a1r stream and carried into the
exhaust system. : ‘
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TableII. HE With Inorganic Diluent

Charge . ' '  Wet Feed

Weight HE - or Rate
(1b) Diluent ‘ (%) . . Dry {in3/min)

.25  Fly Ash 12.5 W -

[

~d

.375 Alumina Balls t 6{8 ‘ wv . ; -
7.500 Sand ) : 100 R y S

6.690  Limestone . 1l.2 W - 10.8

7.440  Limeston2 . - 20.2 W 10.8

7.460 - Limestonz .. 20.2 D 3.3
7.440  Limestons 202 0 . 733

7.440 - Limestone 20.2 D 3.3

Initial
“Temperature

{(F)

Maximum

-NOy
(ppm)

1330 .
1370 °
. 1280
- 1270°
" 1290
" 1290

125

440

1650

900

" 340 S



~-Table ITI. Straight HE .
| - - Feed - CInitial o Maximum
-Burn ~ . Rate - Temperature -~ L NOyx
No.. (1b/hr) __(F)__ © ‘Flashback -~ - _(ppm)_-
9 U *
'_‘10 ) PoWér Failure- Data Lost SR L
11 1. 1380 N . a5
12 S o130 . N0 ook
13 1250 . o No- ... 195
14 1290 . No - . 1000
15 1350 7 N 925
160 0. 1370 Ne - 1125
17 15. 1380 Yes . - 2500
18 9. 13000 . o Ne o o x
19 14. 1100 0 N
20 . ool 160 . ves ..+
a1 20. 1370 - - Yes
22 15, 1390 - Nes

NP e e

W H O o= VOO ® N

*NOx_Moﬂith Inoperative
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This investigation cannot be considered complete. An estimate of the
capability of the system, in terms. of safe consumption of dry PBX

" 9404 under the conditions of the tests conducted thus far, can be made

(a conservative figure would be approximately 3.4 kg/hr); no statement
could be made with respect to performance at higher rates of air flow.

It seems reasonable to suppose that the flow of air, cooling the material
and carrying hot gases toward the combustion zone is a counteragent
against the tendency of combustion to train back up the tube from the
point of initiation. The degree of this effect has not been determined.

Prior to being fed into the incinerator most explosive materials will
have to be processed to a uniform particle size. For safety purposes
water is normally employed for Tubyication and cooling during this size
reduction process. It is therefore anticipated that all material fed
into a working incinerator system wjll be wet. This is desirable from a

~safety standpoint as it would suppress the tendency of the combustion to

backtrain. Relatively Tittle work has been done with wet material.

The system as it exists has several problem areas. The screw feed
functions without difficulty when dry material is being fed, but becomes
erratic with wet material due to the tendency of such material to bridge
over the screw. -It seems likely that a system using a belt or chain

conveyor could be designed to give better performance.

The incinerator itself was not designed specifically for HE waste dis-
posal. It has been described as a cement mill. It was, however, avail-
able off the shelf and seérved as a starting point for a study of this
means of disposing of HE scrap.

In order to confine the combustion of the material to the heated zone,
which should be some.distance from the point where the feed enters

the device, the material should be spread out as thinly and uniformly
as possible over the inside of the tube. To achieve this the vanes
should be as numerous and as shallow as practical. A study of the
action of this system shows that, at best, the material can be distributed
over an area on the ascending side of the tube which subtends from
90 to 120 degrees, the exact values depending on the angle of repose
of the material. . : -

A study of the performance of the present system with its six fairly
deep vanes shows that the material tends to be carried on just two of
the ascending vanes. In addition to this fundamental weakness, there
is a structural problem. The vanes are not attached directly to the
wall of the tube, but are welded to rings which are clamped in place.
Two of the vanes fail to touch the tube wall, the clearance being
approximately 0.32 cm, As these vanes ascend, at a point of 30 to 40
degrees up from their lowest position the bulk of their load trickles
down through the clearance to be received from the following vane. As
a result of this there are periods of some 75 to 90 degrees duration
during which practically the entire load in the incinerator bares on
a single vane, forming a powder tyain back to the input end,

Lo=22-



The vane system can be 1mproved by the use of shorter and more numerous’
vanes whose inner. edges dre maintained in ‘contact ‘with the. wall of the :
incinerator. tube.. - The system can. be’ further 1mproved by "r1f11ng“ the
vanes. If the vanes are given a twist of only.one turn between the
input end and the combustion zone 1t becomes 1mposs1b1e for a cont1nuous
tra1n of static mater1a1 to ex1st :

A rotary 1nc1nerator can probab]y be des1gned which will safe]y consume
explosives at a very high rate. The controlled burning of granulated
secondary high explosive presents a very: small probability of initiating
a detonation. The rotation of the combust1on tube tends to keep the
material spread out in a thin, 1oose1y packed 1ayer, unsu1tab1e for

the propagat1on of a detonat1on

The poss1b111ty that combust1on w111 propagrate into ‘the fuel supply
exists with any burner, but there are special problems with explosives,
because these materials can burn quite rapidly without any external
oxygen supply. The rotary incinerator, if operated at a suitable feed
rate, presents a situation unfavorable for train’ combustion by keep1ng
the mater1a] in a thin, loose 1ayer in’ contact w1th a good heat sink.

From the env1ronmenta] standpo1nt conta1ned cont1nuous combustion is an’
attractive way of disposing of excess HE because the products of com-'
bustion can be confined and treated to remove their noxious components:
by .means of a suitable system of afterburners, scrubbers, filters, etc.
The rotary 1nc1nerator project was. term1nated in April 1975.

3.2 CLOSED-PIT INCINERATOR

A batch- type closed- pit incinerator 1nvest1gat1on was conducted at the
ERDA Pantex Plant, Amarillo, Texas. A full-scale test (FST) facility
was constructed and completed 1n July 1974

The facility is, in essence, an ‘enclosure in wh1ch 1arge batches of -
explosives can be burned and is shown in Fig. 7 and 8. - The purpose of
the facility was to provide sufficient data for the design of the large
incinerator complex for the Pantex Plant.

The c]osed -pit 1nc1nerator deve]opmenta] program was divided into four
phases The def1n1t1on of each’ phase is g1ven be]ow

PHASE I ~ Determine feas1b111ty of burn1ng a large quant1ty
of explosive in a closed pit-incinerator.

PHASE II  Establish basic design information for the incinerator

. structure, maximum number of burns per day and. Timitation
" of burn cond1t1ons :
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o PHASE IITI Def1ne po11ut1on conditions and estab11sh abatement
o Lpequirements. : '

PHASE IV Develop burnlng procedures and safety requ1rements for
the incinerator complex. '

The project wassterﬁinated[just prior to the completion of Phase I11.

Phase I was completed by theuend of 1974‘with‘thé_conc1usion tnat the
FST design could repeatably process (burn) 454 kg of ‘HE without detri-
~mental effects. 5 S

Phase II was a study of temperature and pressure effects caused by

large mass flow-rates developed during burning. The temperature and
pressure also depends on the thickness of sand (Fig. 8).used in the.
overhead filter. Phase II was a systematic variation of both mass flow-
rate of HE gases and thickness of sand. The important information -
rgained were air temperatures, overhead I-Beam temperatures, air flow
.requirements, flame containment, wall temperature and I-Beam deflections.

~Gas generation rates vary widely for the variety of expjosive waste
-anticipated for the disposal program and may be categorized as. follows:
large billet type pieces exhibiting a low exposed surface area, e.g., 25

-. kg hemispheres; high-surface-area machine waste with varying moisture
- content; and a medium-area waste such as pressed HE pieces a few centi-

meters in .size. It is expected that dry machine waste will generate high
‘mass-flow-rates whereas damp machining waste will produce the lowest h
rate. The large billets and small p1eces were expected to develop flow
rates between these values

- When dry machine-waste was burned in the incinerator, dust- was observed
coming from the overhead filter. Since there is little dirt in the sand
and gravel filter, the origin of the dust was prubdb1y the incinerator
floor. Photographs of dry machine-waste burning in the open (at the
burning grounds), show that sufficient winds are generated to create
blowing dust in the vicinity of the pad. Dust was not observed coming
from the incinerator when low-surface area billets were burned.

The temperature of the air inside the incinerator is plotted in Fig. 9.
The range of values indicate the degree of uniformity throughout the
incinerator. Slower burn rates produce more uniform air temperatures

- within the incinerator. Higher burn rates, for a given amount of explo-

sive, produces higher air temperatures, and the larger the amount of

'ﬂ exp]os1ve the higher the temperature

No dependence was detected on filter (sand) thickness for the inside
air temperature. This insensitivity to filter thickness is in agree-
ment with predictions obtained from a calculated model of the incinerator.
This model pred1cts that the rise in- a1r temperature, AT , for a con-
stant burn rate is given by A s

o2 BCp
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where « is the rate of energy release (cal/s), 8 is the outside air flow
(g/s) and C 1is the average specific heat of the air and gases within
the incinerator (cal/g C). If porous-flow is maintained through the
filter an increase in thickness of the filter will only result in an
increase in pressure inside the incinerator. The temperature will be

: unchanged if the f]ow through the fi]ter‘isfunchanged

Heat rad1at1on from the fireball -is an “important heat transfer mechanism
-within the- 1nc1nerator Radiation. causes very high instantaneous sur-
facé temperatures on the walls and .I-Beams. From Fig. 10 it can be’

- seen that one-fourth to one-third of the temperature measured by a

thermocouple may be due to heat radiation. Surface temperatures are
likewise higher (Fig. 11), however, radiated heat is not penetrating
radiation and can be very effect1ve1y reduced, if need be, by shielding.
The temperature of the f1reba11 is approx1mate1y 1900 K.

'Max1mum I- Beam temperatures are p]otted in Fig. 12 for fast and medium-
fast burns. The larger the amount of explosive burned the higher the

O Beam temperature and for a given amount of explosive the slower burns
‘‘heat the I-Beams to a higher temperature. For these burn rates and

. forra capacity-burn (454 kg) or'less the temperatures of the I-Beams

| were we]] be]ow the max1mum a]]owab]e temperature (810 K or 1000 F).

u'aF1g 13 is a graph of I-Beam temperature as a funct1on of burn time,

- in wh1ch a fixed amount of HE is burned (454 kg). Even though there

is considerable -scatter in the data the. graph indicates that a slightly
_ longer burn, i.e., 4 or.5 minutes, may heat the I-Beams over 810 K.

- These data generated an interest in investigating “long burns" in

: the incinerator. "Long burns" have also béen observed at the Pantex
 burning. grounds The project was . term1nated before this effect was

: stud1ed S .

w1th ‘the aid of the b]owers the I Beams can be cooled to within 10 K of
ambient temperature. two hours after the burn. This makes it possible to
reuse the’ 1nc1nerator seveéral times in one work shift. Natural cooling
of the I- Beams (blowers off) requires 22 hours. This is shown in Fig.
14. - - . ’ ' '

A vertical deflection (sag) of the I-Beams at the center of the incin-
erator during a burn was measured, and a value as high as 3.5 cm was
observed. The I-Beam temperatures‘were not severe and the deflections
appeared to be elastic. "Long burn" effects were not evaluated with
respect to I-Beam temperatures nor is it known what lTong-term effects
are produced by large, repeated, elastic deflections.
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. The temperature of the concrete wa]] was measured at 1/2 and 1 cm
depths. The maximum temperatures measured at the respective depths are
listed in Table IV along with burn number, amount of HE, burn time and
‘the time required to reach the maximum temperature. The analysis
parallels that for the I-Beams and for much the same reasons. The
larger the amount of explosives and the s]ower the burn results in
higher wa]] temperatures. :

- Al1 burns consuming more than 225 kg of exp]os1ve in less- than 30
seconds will probably’ vent (flames observed in roof area) and hence
pollution eff]uents will be 1ncreased ‘

- Burning dry LX-04 mach1n1ng waste will cause vent1ng However, the
machining waste is not normally dryed but rather is burned with some
moisture content. Hence, the very high burn rates, causing venting in
the FST facility, are not normally encountered in the HE waste disposal
program of the plant. However, this disposal design is Timited to
burn1ng rates below 20" kg/s in order to maintain filter integrity.

It is to be noted that the sand grave] 1s se]f—repa1r1ng should venting

occur o Do

Phase II yielded the fo110w1ng des1gn cr1ter1a

1. Air temperatures w1th1n the incinerator were appreciably
below that of the fire ball temperature (~ 1900 K). This is
"mainly due to cooling by mixing with the outside air (via
the blowers) and by heat radiation to the interior. surfaces.
Heat transmitted within the incinerator can be expected to
be proportioned 1/3 by heat rad1at1on and 2/3 by heat
convection.

2. The gases within the incinerator contain approximately 15%
water by weight and coupled with the burn products (specifi-
- cally; NO) should be considered acidic in their effect on the
_interior surfaces. However, no detrimental effects were
observed.

3. Air flow through the sand filter raises the temperature of the
sand a few hundred degrees. and the air temperature a few
centimeters above the sand is only a few degrees above ambient
(if venting occurs then temperatures for short per1ods of time
may exceed 573 K above the sand).

o 41’“'The“témperaturé of “the “overfiead’ I-Beam$ were” considerably
below the maximum allowable value of 810 K. "This is true for
most of the burn conditions anticipated for a HE waste disposal
facility. However, if an extended burn time were to occur the
temperature of the I-Beams. m1ght we]l -exceed 810 K.
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Table IV. Concrete Wall Temperatures

A i W1 (5 mm Depth) w2 (10 mm Depth)
Amount Burn Maximum - Maximum

Burn of HE Time Temperature  IMAX Temperature tMax
No. (kq) (s) ‘ K) = 1fs) _ (K (s)
15 232 16 sa0- 140 - 390 4230 {
16 459 90 C®70 . 190 480 . 4 220 ]
17 136 9 479, 50 350« 1aso T
18 454 130 720 1180 510 | 350

19 465 13 550 - - 40 |- 370 1 190

20 455 26 690 70 420 1220




5. . It would be possible to reuse the incinerator several times
in one work shift by leaving the blowers on. The temperature
of the I-Beams can be lTowered to ambient temperature in
approximately two hours after the burn.

6. The I-Beams.deflect:(sag). e]ast1ca]]y dur1ng HE burn1ng
These deflections, in some cases’ ‘exceeded 2 cm. The
long-term effects of repeated. def]ect1ons of this magnitude
are not known. This should not be taken.as a severe limi-
tation to the closed-pit batch-type incinerator concept
since there are severa] so]ut1ons to th1s problem, if indeed
such a problem exists.: :

7. Scaling was observed on the surfaCes of the I-Beams possibly
due to a combination of a higher rate.of oxidation at the high
temperatures_and a . moist and acidic environment.

8. Concrete wall. temperatures. were very high and showed some signs
of spall. Surface temperatures reached 922 K and a powdery
texture was noted on the walls. The fire brick walls and
liners showed little effects from the heat.

9. The pressure excursions during a burn indicated no venting
through the filter except:for extreme burn rates (> 20 kg/s).
This was also-verified by :the 16 mm f11m records.

10. F1na11y, the forced air flow rate (9 4 m3/s -total) appeared
adequate. It would not be desirable to reduce this flow since
air temperatures would rise with corresponding rises in I-Beam
and wall temperatures.. However, -these temperatures could be
reduced by-increasing the flow rate.

r3

Phase II was completed in September 1975

The primary obJect1ves of Phase III were: (1) -to determine what con-
concentration of pollutants are produced and to what degree the production
of these concentrations can be minimized, and (2) to study the effec-
tiveness of the overhead filter in reducing the effluents (NO, NO,, CO

and particulates) produced. ‘

A preliminary evaluation of burn products from various explosives
indicated similarities in kinds of burn products and concentrations.
Therefore, for the evaluation of the parameters which affect gas pro-
duction. (oxygen requirements and dwell-time of burn) and the evaluation
of filter effectiveness, a single kind of explosive (with the same
exposed surface area for each burn) was used. This served as a control
for the burn products and burn-rate whileé other parameters were being
changed. Granulated LX-09 (and in some cases LX-04) was used. The
surface area is fairly uniform, it burns -fast and uniformly but not too
fast to breach the overhead filter, and the availability of this
explosive was good. Each -burn consumed- approximately 454 kg of explosive.
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The levels of NOx and NO were not excessive (< 1000 ppm) for the gas
monitors used; however, this was not the case for the CO measurement.
The concentration of CO produced within the incinerator.was beyond the
capability of the instrument and it was necessary to dilute the sample
by.a known amount. Flow meters were used in both the sample line and
the line supplying the fresh air. The time dependent flow data were
folded into the time dependent gas-sampling data.

A preliminary estimate was made for the filter effectiveness. There
appeared to be a slight decrease in NOyx as the gases pass through the
sand. The main component of NOy is NO which is relatively unreactive
with a filter media such as sand. The data are not as conclusive for
CO0. However, a slight decrease in CO may exist above the filter. It
must be realized that filter effectiveness depends to a large extent on
the production parameters. If, for example, CO could be reduced by
increasing NOy and at the same time NO, could be made the dominant
component in NOx, then the filter wou]é bring about a sizable reduction
in emissions (via moisture in the filter).

Table V lists the results for Phase III. Initial concentration levels
of NOy and CO within the incinerator are appreciably above the maximum
allowable emission levels established by the EPA. There is less than
10% NO, present.

Fig. 15 presents preliminary results for the effect of the direction of
the forced air on CO production. There was no change found in the
production of NOy or in the ratio NO/NOy.

Burn Nos. 89 - 94 and 98 - 100 were made to determine pollution pro-
duction as a function of the amount of HE burned. It appears that CO
production increases rapidly with an increase in HE whereas NOy pro-
“duction (or NO/NOx) remains relatively constant per burn. Thus, to
minimize CO small amounts should be burned—just the opposite is true to
minimize NOy production. Very little success has been obtained thus far
in changing the ratio NO/NOy. If NO could be reduced in favor of NO,
then the NO, would react with the moisture in the overhead filter
showing a net reduction in the emission of the oxides of nitrogen.

Further study was originally planned for Phase III. A Tow brick wall
was to be built around the HE to change the time at which oxygen reaches
the flame. The dwell time for the burn was to be increased by not
allowing fresh air to quench the burn too early. There was to be a
gradual reduction in the amount of air entering the incinerator and
other explosives and HE-contaminated material were to be burned. Such
changes in the production parameters, it is hoped, would not only show
promise in reducing the overall emissions of NOy and CO but also reduce
the ratio of NO/NOy.
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Table V. Phase III Data Summary

Air ) NO m . aam
. Burn Ambient Burn Wall Temperature 4-Hour NO (ppm) €0 (ppm) |
Burn Amount Time Temp. % Rate 1-Beam Temperature Temperature Average Average 24-Hour 8-Hour L
No. of HE {min) (K) R.H.. (ka/s) 11 Wi (K) Maximum  (0.05) Maximum Average Maximum Average
33 430 1.14 301 . . 6.34 625 669 1395 655 0.33 LOST LOST
34 464 1.17 295 41 6.62 - 770 671 1401 350 0.28 . PINNED METER
35 475 1.03 290 32 7.69 640 671 1379 330 0.30 _ PINNED METER {
36 472 1.16 297 22 6.74 LOST 666 1380 230 0.23 PINNED METER N
37 475 0.85 294 20 9.32 647 647 .- 1384 215 0.25 4
38 463 1.08 295 23 7.15 . 642 - 1394 285 0.35
39 463 1.22, 291 25 6.34 . 650 660 1360 268 0.30 .
40 463 1.05 294 13 ° 7.3 ’ 640 660 1330 275 0.33 60,000 330
41 457 1.17 292 43 6.53 640 621 1360 277 0.32 44,000 170
42 463 0.94 292 ~70 8.18 650 660 1380 282 1.45
43 463 1.30 277 23 5.94 630 670 1330 337 0.47 FLOW UNSTABLE
44 463 1.17 293 19 6.62 620 660 1370 403 0.63 18,000 60
45 463 1.19 293 21 6.48 640 620 1330 500 0.72 18,000 69
46 463 1.08 293 17 7.12 640 660 1360 480 0.72 19,000 80
47 463 1.19 281 52 6.48 590 650 1210 502 0.76 5,000 14
48 457 1.28 273 29 5.94 620 . - 1280 375 0.60 11,000 37
49 463 - 1.41 281 25 5.48 610 R 660 1280 460 0.79 6,500 28
50 463 1.21 284 18 6.37 620 680 1300 475 0.78 : 2,600 10
51 463 1.47 291 15 5.24 620 LOST 1290 428 0.74 4,500 16
52 463 1.11 292 21 6.98 610 690 1310 476 0.83 3,900 14
53 463 1.19 287 27 6.48 630 690 1300 - - 442 0.77 6,500 19
54 463 1.30 295 ~10 5.94 640 LOST 1300 - - 535 0.82 7,800 27
55 463 1.19 291 17 6.48 620 650 1320 485 0.75 7,100 26 -
56 463 - 282 12 - - - 605 0.86 10,400 33
57 463 - 277 31 - - - LOST LOST LOST LOST
58 463 - 284 35 - - - 510 0.78 15,600 51
59 463 - 287 21 - - - 400 0.65 22,400 87 . ¢
60 463 1.30 294 11 5.84 610 640 1290 230 0.36 28,600 84 '
61 463 1.30 296 15 5.82 630 720 1310 185 0.29 32,200 130
62 463 1.40 295 10 5.47 630 650 . 1280 ~330 0.70 * 12,000 44
63 463 1.40 301 6 5.72 640 660 1300 260 0.44 30,000 140
64 463 1.20 283 22 6.52 620 470 1330 230 0.36 16,000 59 '
65 463 1.50 295 25 5.26 640 480 1280 . 270 0.42 34,800 140 ¥
66 463 1.40 301 50 5.58 620 670 1220 254 0.44 LOST LOST 1
67 463 1.20 291 19 6.48 630 690 1280 172 0.34 19,200 65
68 463 1.30 286 60 5.49 620 660 1280 195 0.30 LOST LOST
69 463 1.40 300 22 5.51 600 030 1260 172 v.¢3 LOST LOST
70 463 1.20 295 15 €.30 620 650 1280 212 0.3€ LOST LOST
71 463 1.40 295 20 5.72 610 - 640 1250 266 0.3° LOST LOST
72 463 1.40 287 42 5.72 630 . 610 1290 265 0.39 LOST LOST
73 463 1.40 301 34 5.38 63C 650 1280 DID NOT RECORD LOST LOST
74 4R1 1.40 294 an 6.43. LOST © 620 1280 215 0.30 LOST CAMERA
75 463 1.40 301 29 5.58 LOST 650 1290 DID NOT RECORD LOST CAMERA ,
76 463 1.20 302 31 6.48 LOST 670 1250 - 1,800 3.1
77 463 1.40 304 25 5.61 - 650 660 . 1270 11,000 19
78 463 1.20 303 34 6.79 660 650 1270 2.6
79 463 1.20 301 49 6.54 640 660 1220 . : X 15
80 463 1.40 301 53 5.32 650 700 1270 2.7 -
81 463 1.30 302 34 5.94 630 640 1220 36
82 463 1.20 298 52 6.43 640 640 1280 23 !
83 463 1.60 398 56 4.98 490 550 1130 )
84 463 1.20 303 33 6.71 640 650 1210 190 0.35 60 !
85 443 1.20 30z 39 3.9 440 490 1220 260 0.39 120 .
86 463 1.40 302 . a0 5.51 690 650 1250 - 180 0:26 140
87 463 1.10 302 39 6.81 680 620 1280 : 220 0.32 140 .
88 463 1.20 303 35 . 6.34 660 660 1260 190 0.30 6
89 218 1.30 302 42 2.89 480 460 1060 200 0.31 0.7
90 218 0.90 294 62 3.96 . 510 470 1060 250 0.39 '
91 327 1.40 298 43 L4.04 600 560 1160 210 0.32 11
92 327 1.20 304 27 4.57 580 520 1160 245 0.32 ' 16
93 572 1.50 297 64 6.20 720 660 1260 200 0.29
94 572 1.60 293 68 5.50 750 670 1280 210 0.60
95 463 0.40 288 49 19.70 570 520 1450 200 0.12 o 260
96 463 1.20 280 44 6.4 670 600 1280 430 0.35 LOST LOST
97 463 1.30 288 | 28 5.9 640 . 610 1280 280 0.25 25,000 29
98 . 572 1.60 288 30 6.1 710 650 1310 LOST LOST LOST
99 572 1.70 294 37 5.7 710 660 1290 285 0.17 LOST LOST
100 572 1.60 288 35 6.0 710 620 1300 . 355 0.25 LOST LOST
101 454 2.40 293 30 3.2 740 - .- 620 1150 320 0.47 ‘840 0.99 - |
- 102 454 2.40 292 35 3.2 740 600 1150 330 0.51 1,680 2.6
. 103 463 0.60 291 36 13.2 560 530 1420 LOST LOST LOST
104 463 0.60 - - 12.9 580 g20 © 1440 250 0.15 37,800 72
105 463 1.40 201 40 5.5 660 600 1280 195 0.14 32,600 61 ¢
106 463 1.40 282 46 5.7 640 620 1280 LOST LasT LOST
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- The emissions from the FST were sampled for particulate matter. The
- sampling method and procedure is one of high-volume-air sampling for
the determination of compliance with emission limits as put forth in
Texas Regulation I; Control of Air Pollution from Smoke, Visible Emissions,

and Particulate Matter (effective January 19, 1974), Appendix B{C). To
date there has not been any visible smoke or emissions other than water
.vapor. - ' : - _

Table VI shows the results for particulate sampling. Variation of results -
is expected due to very short burn-times and to the windy conditions

that exist in the Texas Panhandle. These results indicate that the
particulate emission from the FST incinerator is within the maximum
allowable level required by the State of Texas. .

~ As stated earlier the closed-pit incinerator effort was terminated

Jjust prior to the completion of Phase III. Phase IV was to develop
. burning procedures and safety requirements for the incinerator complex.
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Tébié VI;fPrﬁiiminakifPaYtifqu;é"Samp]ing,Resy{t&;f;E

Elapsed

'Net' TSPMZ

Air-Sampler |’ (g/m ) )
. . Flow .  Time - S Minimum
Burn No. (m /sec) (miin) Méasured - Allowable
25 (Phase I1) | ' 0.019 120 137 2007
33 (Phase 111) |~ 0.017 55 138 400°
41 (Phase I1I) [~ 0.020° ~ ° 56 305 400°

Arotal Suspended Partzculate Matter

bMuxzmum Allowable TSPM for a 2-Hour Peraod - Rule No.

Regulation T

“Maximum Allowable TSPM fbr .a I-Hour Pertod - Rule No.

Regulatzon I
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”;4.0, SUMMARY

AThe "D1sposa] of waste or Excess High Exp]os1ves" proaect began January
- 1971 with the objectives of (1) to determine the magnitude of the problem
-associated with meeting the new local and federal regulations at the

.- ERDA facilities and (2) to determine methods for disposal and develop

a-pilot-scale process for disposal of the waste HE. The projected

-amounts -of waste or excess explosives were determined (v 250,000 kg/year
at the Rantex Plant) and different methods of disposal were exam1ned

. ‘during the first part of the project. Open burning, detonation, enclosed
"~ burning, deep—we]]‘injection; ocean dumping, biochemical decomposition
and chemical recovery were investigated. It was concluded that incinera-
“tion at major ERDA facilities is presently the most feasible and

- safest method available with the Teast cost and development time required.

A preliminary design was made for an incinerator complex to be built ~
- at the Pantex Plant. . Additional information was needed to crystalize
the design and two separate investigations began. A rotary continuous-
feed type incinerator was investigated at the Burlington,. Iowa Plant
- while at the same time a closed- p1t batch- type incinerator was inves-

~ tigated at the Pantex Plant. _

The rotary incinerator effort concluded April 1975. The recommen-
dations were that the rotary-type incinerator is feasible and probably
could be used to process machining waste or other waste that had already
been reduced in size. Pollution abatement would be accomplished through
the use of commercial exhaust .gas processors. High cost would be a
disadvantage in the case of possible detonations. Further investiga-
‘tions were recommended to solve flashback conditions and increase the
rate of disposal to the desired level.-

The closed-pit incinerator concept (and also the full-scale test incin-
erator) has been shown to also be a very valid one, especially in disposing

*.-of large unprocessed HE billets. Only slight modifications of the

full-scale test incinerator would -be necessary in order to form a basis
for a large incinerator complex, NO, and CO concentrations are high
within the incinerator yet with burn times of only a few minutes, the

" time-average values are qu1te low. . Further investigation is recommended
to possibly reduce emissions and to establish procedures necessary

for a production- type 1nc1nerator

- A recent grant of author1ty by the Texas Air Control Board for the

~ ERDA Pantex Plant to conduct outdoor burning indefinitely brought about
the termination of the project December 1976.
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