
State of New Mexico ,._y -rn /Jr.. 
ENVIRONMENTDEPARTMENT ~ 

AIR POLLUTION CONTROL BUREAU 

GARY E. JOHNSON 
GOVERNOR 

August 27, 1996 

Mr. Steven Fang 

2048 Galisteo Street 
Santa Fe, New Mexico 87505 

(505) 827-1494 
Fax (505) 827-1523 

Office of Environmental Projects 
Department of Energy 
Los Alamos Area Office 
Los Alamos, New Mexico 87544 

RE: Open Burning - TA-16 Flash Pads 

Dear Mr. Fang: 

MARK E. WEIDLER 
SECRETARY 

EDGAR T. THORNTON, Ill 
DEPUTY SECRETARY 

This letter is in response to your August 15, 1996 letter regarding 

open burning at Technical Area 16 (TA-16) flash pads. 

Based on the information submitted and the description of the 

operation there are no requirements under 20 NMAC 2.72, 

Construction Permits or 20 NMAC 2.73, Notice of Intent and 

Emissions Inventory Reauirements. The open burning permit issued 

April 4, 1996 by the Air Quality Bureau is sufficient. 

cc: Fil Dominguez, Enforcement Section, Air Quality Bureau 
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Mr. Richard Goodyear 

Department of Energy 
Albuquerque Operations Office 

Los Alamos Area Office 
Los Alamos, New Mexico 87544 

Ape: 1 r.: f01"!6 
Uv .; u·"J 

New Mexico Environment Department 

Air Pollution Control Bureau 

2048 Galisteo 
Santa Fe, New Mexico 87505 

Dear Mr. Goodyear: 

As a pollution prevention measure, Los Alamos National Laboratory (LANL) is 

proposing to change the method of operation of open burning at Technical Area 16 

(TA-16) flash pads. LANL plans to discontinue the routine practice of using wood fuel 

fires currently used to remove High Explosives (HE) from HE-contaminated objects. In 

the future, LANL will flash HE by the use of outside propane burners. This would 

significantly decrease both the air pollutant emissions and the generation of ash. 

Currently, these operations are regulated by the Resource Conservation and Recovery Act 

(RCRA) as well as open burning as defmed under New Mexico Administrative Code 

(NMAC) 20 NMAC 2.60. A draft RCRA permit application detailing additional 

operational limitations for the facility was submitted to the Solid and Hazardous Waste 

Bureau on March 21, 1996. The open burn permit and applicable parts of the RCRA 

permit application are included in Enclosure A. Operational terms and conditions from 

the RCRA permit application and from the open burn pennit place federally enforceable 

limits on the number ofbums and the amount of material to be flashed, thereby limiting 

the emissions below the thresholds that would require LANL to obtain an Air Quality 

pe1mit as required by 20 NMAC 2. 72. However, you indicated recently that your staff 

would like to review the installation of new equipment, even if it will decrease the 

potential emission rate for the facility. We are providing the pertinent information below 

and would like to meet with you to discuss the status of this change under 

20 NMAC 2. 72-Construction Permits. 

Current Operations 

This operational change will affect the following open bum pad operations as shown in 

Figure 1 (enclosed). 

TA-16-387 flash pad, used to flash HE off contaminated debris; 

T A -16-3 94 open pad trays, used to burn HE-contaminated solvents and oils. 
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Wood fuel fires are used to destroy HE on the TA-16-387 flash pad and the TA-16-394 
solvent/oil trays and are regulated by open burn permits. 

Proposed :Modification 

The proposed modifications are summarized below: 

Because of its location next to a future RCRA regulated clean site, l\TMED has 
asked that TA-16-387 be closed. During an interim period of flashing operations, 
three portable propane burners, each rated at approximately 1.4 million British 
thermal units, would be used to flash equipment instead ofwood. 

After closure of the RCRA site, all future flashing operations are moved to 
TA-16-388. LANL proposes to install up to six propane burners, each rated at 
approximately 2 million British thermal units, at this location and begin phasing in 
the flashing operations prior to cleaning TA-16-387. 

The oil/solvent burning operations will be moved to TA-16-388 to be treated with 
propane instead of wood, and the existing TA-16-394 oil/solvent burning trays will 
be closed. -

Figures 2 and 3 (enclosed) are schematics of the proposed design ofTA-16-387 and -388. 
Wood-fuel would be used only for occasions when the propane system failed or there was 
HE-contaminated wood which required flashing. All of the proposed operations would 
be regulated by open bum permits. 

Air Quality Permit 20 NMAC 2.60, Open Burning at TA-16 effective April1996 through 
May 1997, places enforceable limits of36 flash burns/year and 45 solvent bums/year. 
Each solvent bum can burn no more than 55 gallons at a time. The RCRA draft permit 
application places enforceable limits on the amount of material flashed during any bum 
( 40,000 lb/bum). In addition, the RCRA draft permit application identifies operating 
procedures including that a minimum of 24 hours elapse before handling of the flashed 
material can occur. Because the total number ofbums conducted each year at the TA-16 
burn grounds would not change, the net effect of installing propane is a reduction in the 
potential to emit for the facility of LANL. Comparisons of emissions from the existing 
flashing operations and proposed change to propane are detailed in Table 1 (enclosed). 

We would very much appreciate a meeting with you and/or your staff to further discuss 
this proposed change. Please call me at (505) 665-5534 or Doug Stavert ofLANL's Air 
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Quality Group at (505) 665-0235, to arrange this meeting or to provide any additional 

information. 

LAAMEP:9SF-083 

Enclosures 

cc w/o enclosures: 

J. Plum, AAMEP, LAAO 

D. Stavert, ESH-17, LANL, MS-J978 

L. Maez, ESH-17, LANL, MS-J978 

ESH-Recordkeeping Files 

(TA-16-Burning Grounds), LANL, MS-J978 

H. Noskin, ESH-19, LANL, MS-K490 

S. Gael, EPD, AL 

I I 



ENCLOSURE A 

20 NMAC 2.60- APRIL 1996 OPEN BURN PERMIT FOR 
TECHNICAL AREA 16 

APRIL 1996 SELECTED PARTS OF THE RCRA SUBPART A & B 
PERMIT APPLICATION 
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Filib€rto Dominguez 
Air Pollution Control Bureau 

Dep;:H·tmP.n"L of Energy 
Los Alamos Area Office 

Albuquerque Operations Office 
Los Alamos, New Mexico 87544 

lApp 
r.~ : l " ! 

New Mexico Environment Department 
2048 Galisteo 
Santa Fe, NM 87505 

Dear Mr. Dominguez: 

Enclosed is an open-burning permit application for the burning operations 
conducted throughout the year at Technical Area (TA) 16. Open-burning at the Los 
i\lamos National Laboratory is conducted in order to diminish the safety risks 
associated 1-vith high explosives (HE) contaminated waste generated at this areas. 

The enclosed application satisfies the information requirements specified under 
Title 20, Chapter 2, Part 60 of the New Mexico Administrative Code (NMAC) for 
open burning. 

As stipulated in 20 NMAC 2.60, Section 109, paragraph C unrestricted open-burning 
of HE material is allowed as a means of disposal in order to eliminate the hazards· 
associated with transportation. Two open-burning operations conducted at TA-16 
involve almost pure HE materials and therefore, not subject to permitting under 20 
NMAC 2.60 and not included in the attached permit application. These two HE 
burning operations are: 

Ooen Bum Tables 
Discarded bulk HE is burned on tables. 

Filter Vessels 
Sludg~"> dried HE particles collected from the cleaning of HE contaminated 
machining tools are burned in filters vessels. 

This application request is for 36 flash burns and 45 liquid burns over the next 12 
months. The New Mexico Hazardous and Radioactive Materials Bureau has 
proposed some changes to the current burning operation. These changes may take 
place over the period requested in the application. A brief description of these 
cha..~tges are included in Attachment A. In addition to the application, a detailed 
emissions and impact analysis is enclosed. 

The format of tlLis r-.ppl:._:CJ.t10n remains the same as other applications submitted to 
y:::-...::;:- C: :::r:J.rtJ.nent in fhe past. We believe i.l·,~::. k::1.-.z.. L p·c .. .-ic:.:; 2ll :I·,[ or t:-,2 c::;:;::-, 
requested in your Jan<i2.:"'/ _16. 1996, letter regarding open-burn permitting. 
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Filiberto Dominguez 2 ~~t ;·; 

If you have any questions concerning this permit application for TA-16, please call 

Steve Fong of my staff at 665-5534. 

enclosures 

ccw I enclosures: 
S. Fong, LAAO, MS A316 
D. Stavert, ESH-17, MS }978 
T. Grieggs, ESE-19, MS K498 
L. Maez, ESH-17, MS }978 
C. Fesmire, LAA 0, A316 

Sincerely, 

J"1fL C \LiiJ__/ 
Josep~ C. :5.: 
Assistant Area Manager 
Office of Environment and Projects 



TECHNICAL AREA 16 

OPEN BURNING PERMIT APPLICATION 

OWNER: 
U.S. DEPARTMENT OF ENERGY 
LOS ALAMOS AREA OFFICE 
LOS ALAMOS, NEW MEXICO 87544 

OPERATOR: 
University of California 
Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

APRIL 1996 



ATTACHMENT A 

LOS ALAMOS NATIONAL LABORATORY (LANL) 

APPLICATION FOR OPEN-BURNING PERl\1IT 

IN TECHNICAL AREA 16- 387, 388, A.ND 394 

BURNING UNITS: 

Burning will b€ conducted at two burning w.1.its within Technical Area (TA) 16 in 

which high explosive (HE) contaminated materials are burned to completely react 

the HE components. Flash pad burning is conducted at the "flashing" pad (TA-16-

387) and the liquid (oil/ solvent) burn is conducted at the burn tray (TA-16-394). 

The New Mexico Hazardous and Radioactive Materials Bureau (ill'-MB) has 

suggested some changes to the TA-16 burning grounds in association >vith clean 

closure under the Resource Conservation and Recovery Act (RCRA) of an area 

called the MDAP, which is located adjacent to the·northern boundary of the burn 

grounds. The HRMB has requested the closure of the TA-16-387 flash pad as soon as 

the MDAP project is completed to c.void recontamination of that area. During the 

cleanup, HRJ.\1B wants the TA-16-387 pad to flash only the MDAP wastes. The 

HRMB has suggested relocation of all non-MDAP flashing activities. The current 

proposal is to move the flashing operation to HE burn pad, TA-16-388. The total 

numb€r of requested burns v;ill remain the same although, some burns will take 

place at the proposed 388 burn pad (se€ reference map attachment B). 

DATES BURNING REQUESTED: 

The burn dates will be dependent on the amount of accumulated explosives

contaminated unburnable material and explosives-contaminated liquid waste 

material. It is anticipated that the number of burns mentioned below will be 

required to keep HE contaminated wastes from accumulating to dangerous levels. 

Beouse specific dates caw.ot be assigned at t!->is time, tANL v.rilln.ntifv ~11vfED 24 

hours in advance of the expected burn dates. 

Flashing Pad 

Approximately 36 burns are expected to occur over the next 12 months to mitigate 

the safety hazards posed by HE contaminated materials. 

Liquid Burn Trav 

Approximately 45 burns are expected to occur over tl-~~- ~:ex~ "1:2. months to reduce the 

saiety hazards pused ·uy high exy~osi vc: (n;:'.l ccmtaminated liquid \vaste materials. 

' I 



EX.A.Q LOCATION AND DIRECTION TO SITE: 

The burns v..rill be conducted within LAt"JL at Technical Area 16, on flash pad 387, 
possibly burn pad 388, an.d liquid burning tray 394. TA-16-389 is a control shelter 
that provides operational site control for the burn grounds. The sites can be accessed 
by escorted personnel through security station 560, off state road 501. A reference 
map is found in attachment B. 

TYPE AND QUAf-..'fiTY OF MATERIALS TO BE BURNED: 

Flashing Pad 

The burns consist of approximately 800 to 1600 pounds of HE contaminated scrap 
lumber, uncontaminated scrap lumber, or wood pallets (used as kindling wood) 
placed on and around the flash pile. The amount of wood used is determined by the 
type and quantity of material to be flashed. The kindling wood quantity 
determination is made in order to insure that flashing of the HE contamination 
present on the unburnable material is complete. 

Each burn requires approximately five gallons of kerosene and excelsior as starter 
aiding in the ignition of the wood. In addition, when available, 20-50 pounds of HE 
contaminated rags, paper, cardboard, plastics, packing material, and combustible 
firing site debris are mixed with the wood to aid in ignition and act as a combustion 
source. Rubber products (i.e. gaskets, seals, hoses, etc.) as integral part of the flashed 
material or contaminated with HE is also burned. The amount of unburnable 
material flashed in each burn is approximately one and a half tons and consists 
primarily of concrete, metal, and glass (concrete sumps, drain lines, fixtures, and 
piping, etc.). Each burn is estimated to take 2 hours. 

Liouid Burn Trav 

Tne burns consist of approximately 55 gallons of HE contaminated oil and dilute 
sol vents ·poured in to the burn trays and ignited. Each burn requires kerosene and 
exce1::io::- as the starter fluid aiding in the ignition of the liq,_~id. In addition, up to 
500 pounds of sera}! lumber, or wood pallets may be placed under the burn tray to 
completely combust the HE contaminated oil and dilute solvents. The solvents 
include toluene, acetone, alcohol, and other HE contaminated wastes resulting from 
HE analysis (HE desolution). Used hydraulic fluids drained from explosive 
processing and machining equipment is mixed with the solvents and burned. The 
total percentage of HE in the solvent/ fluids mix is unkno"'WTL. 



METHOD OF IGNITION ANU HOW BURNING WILL BE MAINTAINED AND 

CONTROLLED: 

The current Standard Operating Procedures (SOPs) that will be followed during the 

burns are enclosed (Attachments C and D). The SOPs cover the hazards involved 

and precautions to be taken during the burn setup, the post burn observation period, 

unburnable inspection procedures, receiving and placement for the burns, and 

disposal of the flashed material. The SOPs also describe the ignition method >vhich 

is a remotely operated ignition train made from excelsior and kerosene. These 

SOPs' undergo changes from time to time. 

WHY IS BURNING NECESSARY: 

The burning is necessary to mitigate the hazards associated >vith HE conta.iTLinated 

material generated during HE research & development operations and 

decontamination & decommissioning activities. Open fire flashing and liquid 

burning.is. very effective in eliminating HE contam·ination of wastes. 

ALTERNATIVES TO BURNING AND REASONS WHY ALTERNATIVES ARE 

NOT FEASIBLE: 

There are tvvo current alternatives to open burning. First, the direct burial of HE 

contaminated material is possible. However, it is standard practice to reduce the 

transportation and handling of material resulting from any process associated with 

high explosives for safety reasons. This practice prevents accidents that might occur 

from the presence of HE residue. While this scenario is unlikely, there is a finite 

probability of its occurrence. 

The second option would be to thermally treat the contaminated material in an 

oven or an incinerator. Due to the size of some of the contaminated objects (large 

filling cabinets, building structures, etc.) an extremely large treatment unit would 

have-to be built. This option is feasible, but the cost of constructing such an enclosed 

structure is not pnctical. 

The Laboratory is currently exploring the possible use of propane burners to flash 

unburnable material and aid in the combustion of HE contaminated oil and dilute 

solvents. This operational change would greatly reduce the air emissions generated 

-from the combustion of wood. 

, I 



ATTACHMENT B 

TECHNICAL AREA 16 BUR'\I:'\G GROUND LOCATION i\1A.PS 
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ATTACHMENT C 

STANDARD OPERJ.. TING PROCEDURES- FLASHING /1.J'\'D DISPOSAL OF 
UNBURNABLE MATERJALS 
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ATTACHMENT D 

STANDAPill OPERATING PROCEDURES- IGNITION, BUR1\1NG AND FLASHING 
.. 

OF EXPLOSIVES AND EXPLOSIVE-CONTAi\fE\ATED MATERIAL 
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ATTACHlVIENT E 

TECffi\ICAL APPROACH TO ESTITvL~TING EMISSIOl\S FROl\1 HE 

CONTAT\1INATED SOLVENT AND OIL BURi'{ING AT TA-16 SOLVENT BUR:\ 

TRAYS AND THE AIR QUALITY IMPACTS OF THESE Ei\liSSIONS 

Flashing Pad 

Air emissions from flash burning of HE contaminated materials result primarily from the 

combustion of the wood used to bring the unbumable material up to a temperature high enough 

to react or combust lli'l.Y HE present. The bums consist of approximately 800 to 1600 pounds of 

HE contaminated scrap lumber, uncontaminated scrap lumber, or wood pallets, approximately 

one-half gallon of kerosene and excelsior, 20-50 pounds of HE contaminated rags, paper, 

cardboard, plastics, packing material, and combustible firing site debris. Each bum is estimated 

to take 2 hours. Emissions from the flashing operation are estimated using emission factors 

developed by the Environmental Protection Agency (EPA) and published in AP-42, 1995, which 

includes; the combustion ofwooci in residential fireplaces with no emission control devices 

installed, the burning of municipal waste to account for any pl2.stics or paper present, and the 

burning of distillate oil to account for the kerosene used as a starter aid. (Table 1 ). 

TABLE 1, EMISSION ESTIMATES FOR FLASHING OPERATIONS 

EMISSION 
SOURCE 

CHEMICAL 
EMITIED 

AVERAGE 
YEARLY 

EMISSIONS 
(lb/yr) 

I HE Contaminated Equipment Building Material Flashing 

1600 fb wood CO 7275 

NOx 75 

SOx 12 

PM 374 

0.5 gal kerosene CO 0.1 

NOx 

PM 

50 lb rags, paper, CO 
etc.· 

~:ox 

SOx 

P0.'1 

co 
NOx 

SOx 

PM 

0.4 

0.04 

77 

5 

7351 

31 

12 

HOURLY 
EMISSIONS 

(lb/h r) 

101 

1 

0.2 

5 

0.001 

0.005 

0.001 

0.1 

0.01 

0.2 

102 

02 

5 

, I 



Liauid Bum Trav 

In addition to flash burning o~erations, high explosives (HE) contaminated dilute solvents 2...11d 

lubricant oils are burned in a liquid blli-n tray at the TA-16 burn grounds. Approximately 2500 
gallons per year of HE contaminated dilute solvents and lubricant oil are generated during HE 
processing operations at LANL. These solvents and oils are open burned in specialized solvent 
trays. Forty-five bums per year, each consisting of up to 55 gallons make up the bum tray 
operations. The average make-up of the dilute solvent solution is 30% methanol, 25% water, 
20% acetonitrile, 20% tetrahydrofuran, 5% of any the solvents in Table 2, and trace amounts of 
HE. Because of the high combustion temperatures required to sustain burning of these liquids, a 
wood fire is built under the 3 foot tall tray and continually stoked until the HE contaminated 
liquids have been combusted. These bums take approximately 4 hours each and require 
approximately 500 pounds of wood as kindling. The burning of pump oil conta.rninated with HE 
makes-up approximately 10% of the bums. Table 2 also. gives the chemical properties and 
assumptions required for the emission calculations. Combustion emissions except for NOx were 
estimated from a study perform~d by/\. Tewarson entitkd Prediction of Fire Properties of Fuels, 
Factory 1vfutual Research Corporation, 1985 (Enclosure F). NOx emissions were estimated from 
e::1ission factors provided in EPA's AP-42, Sectiol1 1.3 (FLiel Oil Combustion). Emissions fror1: 
solvent burning and oil burning are sho\vn in Table 3. Emissions from \VOod burning \vere again 
estimated from the combustion of\vood in residential fireplaces \\·ith no emission control de\·ices 
installed found in AP-42. 

TABLE 2, CHEMICAL PROPERTIES OF SOLVENTS AND PUMP OIL 

SOLVENT TYPE 

lpum;J oiL· 

I methanol 
jla.cetonitrile-- ---·-

ljt-"'trahydrofura n 
I 
~ 

lmethyl ethyl ketone 

j'outyl acetate 

rjethyl acetate 

!/toluene 

ilethanol 

I' . /acetone 

ricvclohex2ne 
' - ·--

I 
MOLECULAR I 

WEIGHT (g/mole) 

/72 I 
132 [41--. 

172 

j72 I 
1116 i 
j8S I 
j92 I 

I 

I" r-
I -o I 

J58 I 
I"" 0-.. I 

0·. ENSITY I NUMBER OF II ASSUMPTIONS USED FOR I 
(g/ml) . CARBONS • CALCULATIONS 

o.9oso1 s1 ··1 
0.79141 II 
__ , __ t____ ··-- --- -- -2T o.78o8j 

0 8388/ 

0.80541 4j 
0 8825/ 61 
0.9003j 41 
0.86591 71 
07393j 2j 
n 7;-:qai 
'.../.I .,_.1....,....,1

1 31 
0 77251 qj 

exoerimental data available!, 
--· ·---C

2 
linear c:!kanesjj 

0 ~ ~ ~ 

C3-C 6 linear ketones[ 

C 5-C 10 acetate! 
C ~,..,t~tel ..: c ..... ,_.. c 

exoerimental data 2\1ailablei 
' I 

experimental data avail2b!el 

experime,1tal data available! 

C5 -C 10 cyclo alkane! 



TABLE 3, EMISSION ESTIMATES FROM HE CONTAMINATED SOLVENT AND 
LUBRICANT OIL BURNING 

EMISSION 
SOURCE·. 

HOURLY 
EMISSIONs• ..... 

(lbfhr) .· 

HE Contaminated Solvent Buming 
55 Gallons o( Dilute Soh·ent lr:e:-:O,.c-_____ -,.-_____ --=-,--------,0-.

9

1-il!1 

I. Approximately ~ 1 ~u~'ls annually :N=O=x=====================================:: 
Eacn ourn .as,s.., hours JSOx Oi 

I ~~P-M~a---------+--------~7---------~211 

4 

[4dditional Marerials Used to Ac!Iiei•e Proper Combustion I 
lsootbofWood leo I 28421 16\ 

, NOx I 291 0.21 

!J !SOx I 51 0.03j 

/)PM I 1461 1/ 

1!0.25 Gallons o( A'erosene reo I 0.061 0.00031 

IJ fNOx 1 0.21 0.001J 

il ~~~~x I Oj Oj 
r. 1 o.o21 o ooo1! 
:=. ===========================================! 
![TOTALS ij 
Ji So/!·ent Buming I CO 257 4J 161 
I! JNOx 15051 91 

II ~~~X 3~~~ 0 00~1 
~~--~~---0-ii_B_,_n_u_·,.-~---~~:~-~-x=====================--~-9-~~~ ------
11 !sox o.s1 
il (PM SSI 

·' All numbers h:::v.: been rounded to c.chi.:ve the k::st number of significant digits. 

b Lub~icv.nt oil burri:~g ::ccounts for J?proximv.:ely 10% ofth:: burn tray operations. 

Tcv.:;,son estir.12.ces sooc; for this disc:Jssion it is noted :::s P~.L 



Air Qua~ir.' Impacts 

Air quality regulations require that emissions from the burning operation must not impact 
ambient air quality standards set forth by federal statutes and adopted by the State ofNew 
Mexico. Operations of this type must meet ambient air standards for the criteria pollutants 
carbon monoxide (CO), oxides of nitrogen (NOx), sulfur dioxide (S02), and particulate malter 
(PM). 

Air quality impacts of the combustion products CO, NOx, S02, and Pl\·f were assessed at the 
maximu.t11 impact point determined by the flash burning operations and at the nearest off-site 
receptor (State Road 4 bordering Bandelier National!vfonument) l 828 meters to the south fo::
ambiem air. Compliance \Vith the standard \vas evaluated using the SCREEN 3 air emissions 
dispersion model. The SCREEN 3 model has been approved by the EPA as a screening 
procedure for estimating air quality impacts of stationary sources. SCREEN 3 is a conserYc:ti·>'e 
model \\·hich uses \\·orst case meteorological data to determine emission impacts. The SCREEN 
3 model assumes that emissiOf\S are from a continuous source or operc.tion. Because open 
burning operations at TA-16 are intermittent with varying bum times, source terms supplied to 
the SCREEN 3 model \vere de~~:-mined as follows: 

I -hr impacts \'iere estimated using the total emissions from a bum divided by the number of 
hours the bum lasted. 
8 and 24-hr impacts were estimated by taking the 1-hr impact and multiplying it by consta.nts 
de\·eloped by EPA (i.e. 0.7 and 0.4 respectively). 

Results ofthis e:\ercise as \\·ell as the parameters used are shO\\Tl in Table 4. In addition, the heat 
released for the soh·ent oil bum was estimated to be 87030 cal/sec. The heat release for the flash 
bum was estimated to be 335948 cal/sec. 
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TABLE 4, AIR QUALITY IMPACTS FROM BURNING OPERATIOi'~S 

!· . CHEMICAL 

I 
MODELING 

I 
AMBIENT AIR QUALITY I MAXIMUM IMPACT 

POLLUTANT PARAMETERS STANDARD I 498 m 1828 m 
' co D Stability 8-hour average' 8.7 ppm 0.4 ppm O.l ppm 

1-hour average 1 13.1 ppm 0.2 ppm 0.6 ppm 

NOx 2.5 m/sec wind 24-hour average' 0.1 ppm 2E-03 ppm 6E-04 ppm 

speed.-.· Annual arithmetic 0.05 ppm 0.002 ppm 0.0003 ppm 

average 2 

SOx I Heat Release 24-hour aver2ge' 0.1 ppm 2E-04 ppm 6E-05 ppm 

Flash Burn: Annu21 arithmetic 0.02 ppm 7C:-06 ppm 2E-06 ppm 

I 262176 cal/sec 
1 

average-

I 
PM I Solvent/Oil Burn: 24-hour averar,Je 150 ua/rr/ 15 ilg/m~ I 5 _ug/m J 

97674 cal/sec 
3 . ~ 3 

w= N/E 7 -day average " 110 ilg/m 
30-day average 90 Ltg!m 3 

N/C: I 
NIC 

''-
. ., 3 1 ,ug/m

3 0.2 _ug/m
3 

Annual geometnc mean- 60 tcg/m 

I I ' I 

1 S-hour and 2-1-hour eva!u:Jtions tool.: the maximum !-hour impJcts fro;:l tl2sh bu;.,!ng and mu!:i?lied by the 

facrors of0.7 :::nd 0.4 respectively supplied by EPA for aver2ging time adjest<llt:rHs. 

' - Annu::! c.rirh~~tic 3ve12ge and the annual geometric n1cz:.n \\'ere derived Dy sumn1ing Cin!ssions fron1 v.ll bui"T1ing 

operJtions :::nd di\·iding by 8760 hol2rs. 

N!E- No Ev:!le:!tion Perfom1d. 



ATTACHI\1ENT F 

REFERE!\CE PAPER B.Y A. TE\VARSON, "PREDICTION OF FIRE PROPERTIES OF 
FUELS' 
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l. WTKODUCT IO.'i 

~ire oroper:ies are defineri as the para~ecers ~hich characterize the 

co~bustion and pyrolysis behavior of fuels in In conjunction ~ith 

fire ~odels, fire properties are used to assess hazards presented by various 

types of fires and protection neeas. A funda~ental understanding of diffusion 

fla~es has al~ays been found co he very useful in the prediction of fires. !n 

chis pape:-, an at ce:::pt tBs chus been wzde co use c:'le undersea:: ding of the soot 

fo:.-::atio:~ in diffusion fla::es co de·;elo? rela:.io71ships for :.he prediction of 

fire prope::-ties. 

"Ih-2 sooc fo~c::ion in diffusion fla2es h2.s been of gre2~ inceres: becaus~ 

of the relationship ~ith fla~e radiation and hea: transfer, co~bustion eiil-

ciency, and e::ission of parc!culates and other che:::ical co:::pounds so~e of 

~hich ~ay be toxic and corrosive in nature. 

l. 11 chi s s: '.._; d y , ·-~ e have us e d c ';; e co n c e p c o E L h-=. ~ o ~:e. ?0 i 1'. t heigh : , L 
5 

, 

bee:~ used by ~any investigators . -C'=.:lCe7lCJ o: 

fuels. Ls is defined as che height of an overventila:ed diffusion fla~e at 

The s~aller the value 

of 1 
~s, tendency to soot. Ex~ensive Cat2. 

~any inves.tigato~s find 

rh~ nal:u:-e of che::-:ical • ,J oonws a:1d fla:Je tu:-bulence. · It hcs 

bee;-1 s'rw·--:1 cha: L is :-elated co fla:Je te;:;JiJ, eracure (f~a;:e co;~vec:ion) 0 
and to ·S 

·-·::. s :-:'2::ess,-:..:-y :o 

fo:- 1 
~s co de·:elop preCictions 

in 

s:ructu~es end L values. s 

for 

1 
~s 

a:1d 

In add i-

tion to gaseous and liquid fuels, solid fuels ~ere ustd in the expe:-i:Jencs. 



The rad!acive co~ponenc of the cornbuscion eff!c!ency, v is defined as ,..,;;_) 

XA - Xc .. 
( 7 ) 

3. EXPERIMt:.'iTS 

E;r;:peri~ents ·.;ere perfor~ed in our appa:-a:us, si:o·--n in 7ig. 110 . ?or 
gaseous sa~ples, a burner tube very similar to one in Ref. 9 ~as used. ?or 
liquid and solid sai:Jples, a 250 nl ?yrex Erlen:::e;:er flask l:ith a 14/35 ground glass joint ~as used. Tne ground glass joint ~as a::ached co a 0.12-~ long 

Pyrex glass tube uith an internal diameter of O.OOS ::J to reduce the e~fects of 
te~oerature on L values. s External heat flux ~as used ror solid an~ lou vaoo:-
pressure liquids; fQr high vapor pressure liquids, a heating ~antle placed 
around the flask ~as used. ~t e rat e of geneT 2: i o 11 o :- the f ~ e l v a p o :- s 2 ~: d 
fl2=-2 heighc -..;ere varied by va:-ying eicher :he exte:-~al he.c: :lux o:- t'ii~ 
heccing ~ace o: the wc~cle. 

Ls value ~as measured visually and for tne rneasure~en: o~ fire proper-
ties, all the cc~bustion products uere captured along ui:h a•- in the sarnpling 

per_acure, ::ass fractions of co
2 , CO, total gaseous ;iydrocarbo::s (C":-1.), sooc 

Heasurernents uere also ::::a~e for optical trans~ssion 
t l' r o '-' 6 :C s o o c , b u t d a t a h a v e n o : be en d i s c u s s e d in : n i s p a p e r . Ttl e g en e r a t i o n 
rc.te o: .fuel va?ors ;.-as ~easured by a load cell c.sse:::":Jly. 

In the experi~en:s, daca ~ere recoided by a co~pu:er ac a ti~e inte~~al 
of about one seco~d. Data ~ere averaged by the co~~u:er at :~e steady s:ace, 
lasting for about 10 rninuces. C:ach expe-:.-iiil-::nt .. _ .. 2s ?-e:-:o~~d 2: leasL :· ... :ice 
and the data ~ere averaged. Tr. C? ,.:; ~ c. u :.- ~:.. y of 2 1 l L he 2 -..:e.:- c. g ~ d ex~ e r i::: e :~ : cl 
data ls abou: ~2: . 

. !..ll t:le cx;:>-2:-:.:::~:~:s ·-·e:-e ?~=-~o:~::~C unde.:: t.c.~uLc.l ci.:- flo: .. : co71di:ions 2nd ti:us reoresenc overventila:ed ~i:-e co~ditions. 



... 

lhe rela:ionship ':.A and :... 5 as 

expected from Eq. (5) for overventilaced fires. 

Predictions of Fire Properties of Fuels 

If it is assuc:::ed that the relationships gi·..'e:l i:-1 Eqs. (3) co (lJ) are of 

general applicabilit:y, then it is possible co use t.he I 
~s 

fro;-) :he 

literature to predict xi a:ld .tj values for ~2.!lj fuels. Tue :!.icerccu:-e values 

for Ls, however, cannot be used directly because of variatio~s due to dif-

ferences in the experimental condi-cions us-ed by va:.-ious in·-.:es:igato:-s. ll Th= 

follo~ing approach uas thus taken in th{s study: be::..·een L 
s 

values ~easured by us and reported in the literature, for selected fuels, uere 

established separately for each investigator; 2) these rel~:ionships ~ere :hen 

used to recalculate all other L values separately for ead1 i;:·:est~gator; and 

3) for fuels uhich uere used by several investigators, the recalculated values 

of Ls ~ere averaged. Tne recalculated values o:' Ls ·-·ere the:: used ln :::qs. (S) 

ro (13) ro p7""'~G·,~r-L :--~---~ ,, a-., - ....... 1 ·s " . - ·'= -- -"'= l-i .,(! '"j '"-U'= . 

are listed in Table II. The decailed tabulation of the cata is 'given in 

Ref. 12 .. Values of Iothers in the cable are calculated fro= the ato;-) balance, 

i.e. 1 - Z:£ j . 

S. DISCUSSION 

Co2oarison Between the Predicted and Heasured Val~es o~ :1:e ?rooer:i~s 

Table III lis~s tne expe~imencal and predicaced 2aca for so~e selecced 

.fi:-~ A reaso~able agree~en: ca~ be no:ed 

bet~een tne predicted and measured values. Also our p:edic:io~s for fs and 

chose of ?agni'sl5 'ucsed 0:1 e:::ti:-ely diff2:--::;-.~ ~~:..~:ci~les, c.:-::: \:ery si::1il2L"", 

,...J v ,-. ,., ,...,. -- .. --- .~· '· 

l . ' l ' 0 ~ ' l- - .. -. --- 17 o_c:e:- r5 vc __ u'2 or .lu ro~ po_}s~..}.t::-l':; , !5, aopears co be 

/ 

/ 



n:-1d soo·:, ~71 chc.c oroer. Butad!e~e, ~hich is ac ~he cop ~i:hin :he alipha:ic 
fuels group, is expected Co follou the above aro~acic group of co~pounds. 
Relacionshio Bet~een the Generation Efficiencies of CO and CO, 

In co~bustion syste~s, the ratio of CO co co 2 is usen as an indicator of 
the burning efficiency of fuels. For fuels burn~ng under overvencilated 
condicior1s, :-z:io · .. ;ill vary ...J • 

~J..Cil the c.h-=~ical structure of the £L:els. ?or 
fuels uich !ixed che~iczl structure, the ra:io vill vary ui:h verJtila:ion. 

co::di:ions) che :-elaLionship can pr::dicced 
~qs. (10) anc (ll). Tne predicced r~lacionsh:~p ts sho· .... l'.. by ~-he solid J.ine i~ 
?ig. 3. Experirnen~al dat2 obtair1ed under vzrizble vencilzcion conditions ~or 
'-<'ood c-ribs, 

( I o ' • v) co (20) have also been includec 
in J. for enclosure fires o: · .. :ood ven:ilacio:t 

- "al -- ~nci ··---- <e..::.--. ic~Pn 'co v _u""'· cl -"'" --~-- ---2 :o t:he flc~ing 
f i :-:::s 

3 indica~e chcc 2S =co 2pproa:::hes 

T~le :-es~lcs i:-l ?ig. 3 indicace c:laL, up co the 2s;~pco::ic limit of tc0 , 
rel?.:.~o:-~.sh:;-, 

r or 
co~buscion of fuels ~ich: 1) fixed che~ical scruccure and variable vencil2-
:ion; and 2) vari2ble che~ical structure ~ich overventilacio:~. 
Po s s i b l. e :: o c e: in e :: .: e 2 s ;-::c? :: o: i c l i ::c 1: for f C 0 f o :- t.::: de r v e;; : il ate d f i :- e s of 
fuels based on ::heir che~ical structure. 

~ecause o: ::he~r :::he~ic2l scruc:u:-es. 

en 



I 
/ 

?ro'" ::qs. (J), (4), 2:1d (16), 
l 

f 
v 

k. I [ c 
J 0 p 

dT 

-.....~here '-j 

H ]) (q·~ 
Y IS 

q~_) I , I 
\ 

( 1 6) 

(kg/o 2s)_. In Eqs. (!4), (15), end (16), Hv is defined as heat of 
0 

gasification of the r......... val u e s c. r e :, 71 o ~'"71_--=:=--· -c-'--"'o-=D'---=-t'-'hc.::e:.._::.l ::.i..:t~e r a t u :- e 1-· ----· 

value s:.____:c:._a:::...:_:n_b::_::e_::.:::..=a..:::l~c::.u:::..::l:_:a~t::.e..:.d:_:.f.:.r..::o::..:"':.."-=t...:.h.:.:e=-c.::e:.:l::..::.e-":c:..:.eo.:nc.:...=t--=a'-'l"--=c'-'c"'~=-D='-'o:....::s...:i:_:::..::.i.::.o.::.:~:._o.:_f_t::_'....:;,::.e_:_f u e l . 

the ~olecular ~eight of che fuel, pi-isa:-ily due to inc:·ease ·-... ·, a:)d 

can be esti>Ja:ed for fuels of 2ole::.ular ~eight. The vclue oE 

L for ?E is g 
I 7)-0 ,_ '/"""17 
- .--.) '"D 1 and ::ro::J the relctionshio b~ c·-'eeil L_ and 

6 

·_:eighc of alkenes, C2;'1 be es ::ii:Ja ced that t.he ::Jolecular ~eigh: of 

oligo~er produced by the vaporizction of ?E is about 0.60! kg/nole, ~~ich is 

reasonably close to a value of 0.692 kg/mole reporte~ fo-e- tne molecula~ ~eigh: 

of t~e ?~ o!igo2er in pyrolysis 22 . In a sioilar fashion, :~e 2ole::.ul2: ~eigh: 

of ?? oligoi"Jer is estii"Jated to be 0.720 kg/mole. 

the data rrom Table II, 

can be calculated for the fuel vapors and the coobustion products for defined 

a • . :: s for 2t. che dS~ptotic li~it of qfs- o __ , ·w'::ich 

is approxii"Jately constant for fuels ~i:h variable 2olecular ~eight ~i:~in a 

\-r1 i::. hi u c. h ~ c.l i ph a L. i c fuels g :- o u p , L he as )-:::J? L o : i c: 

q~,.. is eo:..:2l to wich a vc.ricLion of ::.: 151 ( 2 s de r i ·:-

ed ::-o~ Lhe C2:2 fo7: polyox;-;"J.'2:~yle:te, ?;{}L~, hepcane, ~olye:hyle::e~ 2:1: poly-

p::ooylene 1 , lO' 171 
~cc-es fo:: ·c()' soot czlculaced in 

· · :; :e. s r. i on Eo :- ::: l ~<. 2 n e s 2.11. ri 2.l ~~ e :-'. -2 s , 2. s ex 2::? l e s , 2 ;- .:. s ':l.o ·--:: i:: ; i g s . 5 an ri A , 

:- e s ;J ~ ~ :: i \' e l y . ::>:pe:.-i:-:-:ei";C2l r.a:::c Eo:-~-=- 2:-td ?? 2:-e clso :.nc~~:::~d i~ ?i~. 6. 

-:_:""l_? P"""'.~·-~c:s-f.n_-,._,.._.--7'"_~s __ ri.~c-,·2.==::: :.._·:.c·,-. i--.,.--,·as.· ,. __ ..-·-- ol,.....,.... 1 .... ...- ··~:,.....',...,- o= ~·- .... - - --' -- '' - .:::;:_- :::_ - ...... -::: - -::: ._.o ':::: - _ .._ ' ' ~\I,__ 0::: '::: -it ',_;: 0::: ~· - ';::: '- '._.!- C J. '-::: .:..o. II 1.. l i..., ~-:::: ----------- fuel I 



j 

specific heat (kJ/kg K) 

eoission cate pe~ unit fuel 

generation efficie~cy of cornpou~ds j or oxygen depletion efficiency (-

generation rate of fuel v;;pors C.:g/s) 

Hco heat of combustion of CO (kJ/kg) 

'1 

k. 
J 

L 
g 

'--s 

Q .. -. :s 

net heat of co2.plece co:::':lusc.ion (U/kg) 

heat of vaporization (kJ/kg) 

2.2:·:il.!u<J possible total ( c·neore ric2l) o:- s·:oichio2-2: 

cass oxygen to fuel ratio (kg/kg) 

heat of gasification of the fuel (kJ/kg) 

srnoke point height (o) 

total <.:2SS flo·...;r rate of co:::bustion p:-OC'.!Ct-air ci:cu:-e n:g/s) 

actual heat release race (k~) 

total (theoretical) heat release rate (k~) 

q:-r surface heat loss due to reradiation (k~/~ 2 ) 

gas tecperature above arnbient (K) 

cass fraction· of cornpound j (kg/kg) 

yield of cornpocnd j (kg/kg) 

cocbustion efficiency (-) 

convec:ive co2.pone~: oE co:::bustion efficiency 
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TAELE I 

GXpe~inental Daca for s~oke ?oint Heighc and 

Selected ri~e Properties of Fuels 

?uel L v v 
X:z reo reo "' "'c .:. cr: ~s 

(iJ) :1. 

2 

H~th2nol " 0.97 0.8] o. 14 0.97 0.001 O.JO! ,. 
,, 

·' Ethar1ol 0. 225 0.97 0. 74 0.23 0.97 0.001 0. O•J! 0.02! 
Ace ton~ 0. 205 0.96 0. 73 1).23 0.96 0.001 0. DOl 0.022 
?entcile 0. 15 5 0.94 0.65 0.29 0 Ql. 0.002 0. OOl ,. . ' ~ 

" Isopropanol 0. l L; 8 0 94 "' ' - 0.29 O.Ci!c 0.002 0. 001 " 
:...o) 

" t-!e:<2::e 0. 125 0.93 0.63 0.30 0.93 0.004 0. O·J2 ,. 
" ~{ y l 0!'1 0. 120 0.90 0.53 0.32 0.90 0.004 0.002 0.030 

::c:hyl-e.:1e o. 106 0. 91 0. 61 0.30 0. 9! O.OOJ 0. GJ2 0.032 
~ep::c.::e 0. ll 0 0.93 0. 6l 0.32 0.93 0.004 0. 0'03 0.032 
:l V\.1. 
~ ' :.. --~ o. lOS 0. 9 5 0.63 0.32 0.95 0.006 O.OOl 0.0?7 
eycloh-::xane 0.085 0.91 0.56 0.35 0.91 0.005 o. oo: ,, 

" Isc-occane 0.030 0.91 0.60 0.31 0. 91 0.007 0. 003 " " ?oly;:;ropyle;:e. o.oso 0.89 0.52 0.37 0.39 0.015 0. 003 0.050 
?ol:r·e:hyle~e 0.045 G.S7 ·0.50 0.37 0.86 0.01] 0.002 0.050 
?r-opylene 0.029 O.S! 0.41 0. 40 0. s 1 0. 0 ll 0. OJS o.osc. 
?olys:y:-en-2. 0.015 0.66 0.26 0. 40 0.65 o. 027 0.023 o. l 0 l 
Tolue~'2 0.005 " '~ u. ::,.::, o. ~n .co 0.40 0.63 0.030 0. 023 0. 190 
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Fuel 

Lau:-ate,ox2lc.t:e, 
:-r:alo(laLe,lacca.c.2 

C-:-1->,! SL:-uc:cure 
.~~::ir:es 

C-::-s Scruccure 
Me:-capca~s and 
Sulfides 

C ·· S::ruccure 
A:-enes 

~' .. 
~- ~ 

-'c-:-:-o Struc::ure 
Ale o~ols _ 

::seers 

c-~- ;-{ s c :- u c c u :- -2 

.~....:Ji nes a:-td 

:-lece:-ocyli:::s 

;.:e:-ccp:a::s cr--:d 

s'--':::ides 

( cCO:TIS 

5 [ 0 6 
7 ::o 3 

!:. = 0 1 2 

0 :0 l2 

0 C 0 ')I 

10 co 12 

9 co 12 

7 Lo 8 

l l 

7 

9 

6~>Jil 

(continued) 

0.97 
0.93 

v 
·""-<: 

0.72 0.25 
0.63 0.30 

0.97 0.71 0.26 

0.90 0.57 0.33 

0.90 0.57 0.33 

0. 7l 0.30 0.!:.1 

0. 76 0.36 0.!:.0 

0.68 0.27 O.Ll 

y,,·-~-~ 
' 

0. 71 0.30 0.41 

0. 76 0.36 0.40 

o. 75 0.35 0.40 

o. 76 0.36 0.40 

0.73 0.32 O.!:.l 

0 67 0.26 0.-L 

0.97 
0.93 

0.97 

0. 90 

0.90 

0. 70 

0.75 

0.63 

0. 7l 

0. 76 

0.75 

0.76 

0. 73 

I co 
xlOO 

0.20 
O.Jl 

0. 22 

0. 4 J 

0. 4 3 

3.30 

196 

).20 

3. 4 9 

2.01 

') 7' -. -0 

l. 9S 

3.00 

6. l s 

.::cr: 
:dOO 

0. 11 
0. l 5 

0.2!:. 
0.30 

0. ll 0. 2!:. 

0.21 0.36 

0.21 0.36 

I - n 
- )0 

I ~~ - J_ 

0.35 0.39 

2. l J l 59 

l 4 6 l 2 5 

0.87 0.90 

0.97 0.97 

o.ss 0.89 

I 7 ' - -0 

-. .::.;\ I ---,. 
• I 0 

x!O 

0.0~ 

0.35 

0.0] 

0.58 

0.53 

l )!.; 

. ~; 

! J_ 

o . .ss 

l -1 6 

l. 20 

l ')') 

I ~ . ) 

0.67 

,, I 



?ig. Flammability apparatus 

Fig. 2 Co~buscion efficiency and its convective and radiative co~po-
nents as func~ions of smoke point height 

Fig. 3 Relationship bet~e~n the ge~e~acion efficiencies of CO c~d 

Solid line reoresents our predictions for fuels ~ich 

variable checical structures. ~xperimental daca poin:s con-
nected by dashed lines a~e for variable ventilation con~icions: 
0, enclosure fi:-es of wood c:-ibs, ?-ef. lS; •) r.eptc7;e, 
Ref. 19; •, :.;ood cribs, ?.ef. 18; 

Fig. i; RelaLionship bec~een ~he gene~c:io~ e££icien~ies of soo: a~C 

CO. Solid li;:e represe;:cs o·•- predictions fo:- fuels :.:i:h vari.-
able chernical structures. 

conditions, Ref. 20. 

: lg. 5 C.sLi22L.ed e2ission :-2.ces of ~~~a"C, CO, and sooc as runc.::.ons o: 
the ~olecular ueight of alkanes for overventilated :1res. 

rn6lecular ueight of alkenes :or overve;:cilated fires. 
sy;;;bols represent experirnental data for polyech)'lene 27'.::: 

pol;· propyle:~e. 
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~-~-.. 

-.. 0 0 :z ·-· ,. 

E 0 0 

275 G 0 0 

..,. . .,...,.. ~ .'12 ~codes, UUCh .an <Hki~l s..h~t(s) witil the intorm.at:J.on in the s;4~ torm<~f 4.S 

u/cini;ln<o .acco< .. ll1t .any lines~~ will 1:xi use-d for addttior.<~l ~~enl process~>< in li~>m 

2. UNfT OF 
MEASURE 

(•rnvr code) 

C. PROCESS 
TOTAL 

HUMBER 
OFUNfTS D. DESCRIPTION OF PROCESS 

to this ?art A. 
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::.XPL.At~A:(i0N OF l:;t:WCESS CODE USTINGS 
AND DESIGN CAPACITIES FOR HAZARDOUS AND MIXED WASTE UNITS 8 

Description 

Line 1 S01 Container Storaoec 
Container storage area 

Line 2 T04 Treatment- Op.en Burning 
Flash Pads 387d and 388 
(two flash pads ior burning potentially high 
explosives [HE]-contaminated 
equipmentlmaterials) 

Line 3 T04 Treatment- Ooeo Burnino 
Burn Pads 3881 and 399 
(two burn pads for burning HE solids) 

Line 4 T04 Treatment- Open Burning 
Burn Tray 388 

Capacity 

275 gallons 

40,000 pounds9 

(of waste per bum) 
at each unit 

1,000 pounds 
(of wast.e per bum) 

at each unrt 

100 gallons 
(c1.e buril tray for burning HE-contaminated oiV (oi waste per bum) 
sotvent mixtures) 

Burn Tray 394 
(one burn tray for burning HE-contaminated 
oiVsolvent mixtures) 

Line 5 TQ4 Treatment- Oooo Burning 
Filter Vessels 401 and 406 
(two fiiier vessels for burning HE-contaminated 
sludaes) 

Explanation of Symbols/Abbreviations 

250 gallons 
(of waste per bum) 

1 ,000 pounds 
(of waste per bum) 

at each unit 

16-012(a2) 

16-010(b) 

16-010(c) 
16-01 O(d) 

Associated Str 
NoJArea 

Technical Area 1 
Building 88 (T A-

TA-16-387 
TA-16-388 

TA-16-388 
TA-16-399 

To be determined TA-16-388 

16-01 OU) 

16-010(e) 
16-01 O(f) 

TA.-15-394 

TA-16-401 
TA-16-406 

0 EF . .:.. ~3Zc.tdous Waste Numbers for wastes that may b€ managed at the unfts are lisied in the fotlowing labi€ 
b SWM U = solid waste management unit. 
c "Line 1 S01 Container Storage" refers to the total amount of container storage for hazardous and mixed was 

Technical Area (TA) 16, provKled in Section XII, page 4 of 7, of this Part A permrt application. For informatio 
locations and capacities of other conta.iner storage areas for hazardous and mixed waste at Los Alamos Nati 
Laboratory (LANL), refer to Section 1.0 (i.e., the Part A Permit Application) of Revision 4.1 of LANL's Pi 
Permit Application tor Hazardous Waste, November 1988 and to LANL's "RCRA Part A Permit Applicatior 
Mixed Waste," Rev. 2.0, September 1994. 

d Flash Pad 387 will be used to treat wastes from ~~aterial Disposal Area (MDA) P only and will undergo clo: 
following closure actrvities at M DA P and approval of Flash Pad 3&; 0()e~;:;iiuii3 

e This amount is the estimated maximum weight of equipment or strlJcrures (Y,rth HE suriace contamination c 
that may 0€ burneo a1 a nasn pad at one time. 

T A-1 6 Replacement Pages 
Revision 2.1 

1-1 .t..pril 1 5, 1 



EXPLANAT/)S 0;:. P8<JCESS ~:or:-~ LiS liNGS 

AND DESIGN CAPACITIES FOR HAZARDOUS AND MIXED WASTE UN!TSa 

(Continued) 

• 

LANL plans to convert Bum Pad 388 to a ftash pad/bum tray area. Upon conversion, wastes formerly treat 

Flash Pad 387 (other than M DA P wastes) and Bum Tray 394 will be treated at T A-16-388. Burn Tray 39-

undergo closure atter operations there are relocated to Burn Tray 388 and Bum Tray 388 is approved for use 

TA-16 Replacement Pages 1·2 ,A.rJrii 1 5. 
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Doscriptlonu of hazurdous Wosto Troutod by Opon Durning ut· Lo3 Alamos National Laboratory 

Tochnlcul Arens 
Wasto-Genorallno (TA) Whero Waste 

ProcosB Doscrlpllon Is Gonerntod Busls for scrl~ Characterl:ration 
\li'aste Gi~ 

Holorogonooua Woatos 
SolvuntJliE- HE procosslng, :Jinstk; TA-9, TA-11, Procoss knowlockJo conlurnlnnlod wnslo, forming, and fro'"'l TA-16,TA-22, TA-37, 
may lncJudo paper, gonornlluborntory uso und TA-40 
ulusswuro, tools, und 
othur wusto 
conlnntlnotud with 
solvor: s 
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Table 1. 
Open Burning Air Pollutant Emissions Before 

and After the Conversion of the TA-16 Burning Pads to Propane 

co 202 

2 

0 

voc 183 

PM 26 

co 0.04 

0.2 

0 

voc 0.006 

PM 0.008 

*Section 1.9- Residential Fireplaces, 5th Ed., AP-42, 1600 lbs. wood waste 

** Section 1.9 - Liquified Petroleum Gas Combustion, 5th Ed., AP-42, 13 gallons 

propane. 
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Process Code T04 TA-16-394 Burn Tray 
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1000 GALLON 
PROf) ANE TANK 

500,000 - 1,400.000 BTU/HR 
PORT ABLE PROPANE BURNERS 

Figure 2 

Sct1ematic Drawing of and Proposed Modifications to ~he TA-16-387 Flash Pad 

T~=~ ~=3H~1 
PHOPOSED PROP!INE 

BURNER INSTALLATION 
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