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VIA HAND DELIVERY 

Robert s. Dinwiddie, Ph.D. 

Department of Energy 
Albuquerque Operations Office 

Los Alamos Area Office 
Los Alamos, New Mexico 87544 

OCT 0 8 1997 

Program Manager/Permitting Program 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street, Building A 
P. 0. Box 26110 
Santa Fe, NM 87505 

Dear Dr. Dinwiddie: 

Subject: Submittal of the Revised Part A and Part B Application for Technical Area (TA) 14 

(Includes TA-15, 36, and 39), Reflecting the Notice of Deficiency (NOD) Changes and 

Language Revisions, Making Los Alamos National Laboratory (LANL) OB/OD Units 

Equivalent to Military OB/OD Units in New Mexico 

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

The revisions in this submittal incorporate the NOD response provided to your staff earlier this 

month, as well as changes to the overall language to reflect the decision to treat LANL OB/OD 

units the same as the military OB/OD units here in New Mexico. 

Regarding the changes precipitated by the NOD response, there is a separate section in Volume 1 

to address responses that could not be incorporated into Part A or Part B. For ease of review, we 

have shaded the newly added material in both Parts A and B. 

These revisions are in response to several meetings held between the New Mexico Environment 

Department (NMED) and LANL in which we discussed the similarities between the military 

OB/OD operations here in New Mexico and those at LANL. NMED decided that the operations 

were equivalent and that they should be addressed the same. Therefore we revised the 

application to reflect that situation. 

If you should have any questions concemin this letter or its enclosures, please contact me at 

(505) 665-5042. 

LAAMEP:3JP-065 

3 Enclosures 

· . "Jody'' Plum 
Office of Environment 

\\II\\\ \\\1\\1\\11\\\1\11\ \Ill 
3867 
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Document: LANL 08/0D Part A 

Revision No.: ..:.:.:1.0"-------
Date: October 1997 

Part A Permit Application 
Open Burning/Open Detonation Units at 

Technical Areas 14, 15, 36, and 39 

Prepared by: 
Los Alamos National Laboratory 

Ha~ataous and Solid. Waste Group (ESH-19) 

Los Alamos, New Mexico 87545 
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&EPA 
United States Environmental Protection Agercy 

Wast11ngton, DC 20oi60 

Hazardous Waste Permit 
Application 

Part A 
I. lnatalldon'a EPA 10 Number (M•rlc 'X' In the •Pfii'OIItUie boll) 

0 A. Firat Part A Submission 

C. IMta .. tlon'a EPA ID Number 

A.S.._. 

EPA Form 1700-23 (Rev. 11·3CH3) Prevloue edition 1e oMo1e1e. • 1 of 7 • 



Please pnnt or type wtth ELITE type ( 12 characters per 1ncn) 1n tne unsnaded areas only 

EPA LD. Number (En,_. hm /M~ 1} 

VII. O,..tor lnform~~tlon (S..InslnlctlotM) 

Stnlet or P.O. Box 

p 

City or Town St:dl ZIP Code 

L 

.._.or P.O. Box 

9 

Permit 

0 5 1 5 

E Independent Management Activity 
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EPA I.D. Number 
NM089001 0515 

X. Other Environmental Permits (continued) 

A. Permit Type B. Permit Number 

E 

E 

E 

E 

E AQCR 301 

E 

E 

E 

E 

E 

E AQCR 702 

E #632 

E #634-M-1 

E #635 

E #741 

E #1081-M-1 

E LA-01 

E LA-02 

E LA-03 

E LA-04 

C. Description 

RAD. NESHAPS PRECONSTRUCTION APPROVALS 
(Cont'd) 

Facilitywide Application for Existent Emissions 

T A-21 , D&D Activity 

T A-50, Bldg. 83 - Mobile Decontamination Trailer 

T A-54, TRU Retrieval Domes 

STATE AIR QUALITY PERMITS: 

Open Burning 

TA-11 Fuel Fire Burn 

T A-36 HE-Contaminated Wood Burning 

TA-14 HE-Contaminated Material Burning 

TA-16 HE-Contaminated Material Burning 

TA-33 & TA-39 LIDAR Test Burning 

Beryllium Machining 

TA-35, Bldg. 213, Beryllium Machining Emissions 

TA-3, Bldg. 141, Beryllium Processing Emissions 

TA-3, Bldg. 39, Beryllium Machining Emissions 

TA-3, Bldg. 35, Planned Beryllium Machining Emissions 

TA-55, Bldg. 4, Beryllium Machining Emissions 

- 2 of 7-
(a) 

STATE SEPTIC TANK PERMITS: 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 



EPA I.D. Number 
NM0890010515 

X. Other Environmental Permits (continued) 

A. Permit Type B. Permit Number 

E LA-05 

E LA-06 

E LA-07 

E - LA-08 

E LA-09 

E LA-11 

E LA-12 

E LA-13 

E LA-14 

E LA-15 

E LA-16 

E LA-17 

E LA-18 

E LA-19 

E LA-21 

E LA-22 

E LA-23 

E LA-24 

E LA-25 

E LA-26 

E LA-27 

E LA-28 

E LA-29 

E LA-30 

- 2 of 7-
(b) 

C. Description 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 



EPA I.D. Number 
NM0890010515 

X. Other Environmental Permits (continued) 

A. Permit Type B. Permit Number 

E LA-31 

E LA-32 

E LA-33 

E LA-34 

E LA-35 

E LA-36 

E LA-37 

E LA-38 

E LA-39 

E LA-42 

E LA-43 

E LA-44 

E LA-45 

E LA-46 

E LA-47 

E LA-48 

E LA-49 

E LA-50 

E LA-51 

E LA-52 

E LA-53 

E LA-54 

E LA-55 

E LA-56 

- 2 of 7-
(c) 

C. Description 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 



EPA I.D. Number 
NM0890010515 

X. Other Environmental Permits (continued) 

A. Permit Type B. Permit Number 

E LA-57 

E LA-58 

E LA-59 

E LA-60 

E LA-61 

E LA-124 

E SF880257 

E SF880258 

E SF880259 

E SF880260 

E SF880261 

E SF890023 

E SF890024 

E SF890025 

E SF89031R 

E SF89032R 

E SF89033R 

E SF89034R 

E SF89035R 

E SF89036R 

E SF890588 

E SF890589 

E SF890590 

E SF900022 

- 2 of 7-
(d) 

C. Description 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 

State Septic Tank Permit 



Please print or (12 characters oer 1nchl m the urlsr'-<'~'"' ,: .... " 
~ofTTl ""aoro..-.a ... \4d -..o .. ...._:;;:_ ~..,'~.;<4 :.x;;.""lJj 1 J .... .:'Q 

]S.A ';o ... ~24.8-E.:J-' ~::-

EPA LD. Number {EnfW from JMQe 1} 

The principal mission of LANL includes the research, design, development, and analysis of weapons components for the nation's 

nuclear arsenal. This effort is supported by research programs such as nuclear physics, hydrodynamics, conventional explosives, 

chemistry, metallurgy, radiochemistry, and biology. In addition to its defense program efforts, LANL supports energy research and 

environmental missions with programs including medium-energy physics; space nuclear systems; controlled thermonuclear fusion; 

laser research; environmental research; geothermal, solar, and fossil energy research; nuclear safeguards; biomedical research; and 

space physics. In 1992, LANL expanded its mission in support of environmental management to include development of new 

programs in the areas of health and biotechnology, environmental technologies, and industrial partnerships. 

PffOC•ss 
COlM PROC•ss 
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I 

D7t Uttdelfll'ound lnl*:flott ,. LMtdllll ,., IAtd n.tn.nt 
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7111 ..,_ lrrtpouttdmMt 
7DI lnclnwatot 

nN 01/w T,..,., 

} 

APPROPRIATE UNITS OF 
M~SUREFORPROCESS 

o•S/GN CAPACITY 

Gallon•: UW.; a.tlott• ,.r O.y; 
01' Liters Per Dq 
A~,_, or~,.,..,.,., 

Ac:rNor~ 
Gallon• ,., Day r ue.r. ,., Day 
Gallon• M UW. 
Any Unit aiMea&n U.-cJSMow 

QM/ona 01' L,.,. 

Gllllotta 01' ~ 
Cubic Y_,. or CUbic.,...,. 
GMiott• 01' ~ 
Gallon• 01' LlfWrl 
CUbic Y-* 01' CUbic.,...,. 

Any Unit tiiMeaure u.-c~ Uow 
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.,., .. ,., Hour 
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l'rHittW l'w Hour, Shott Tona 
Hour,~,., Hour; lletrlc 
Tone Per ~ lletrlc: Tona Per 
Hour; Short tJM Pe~ Day; or 
8tu'• ,., HOfN 

UNITM 
M~SUR. 

PROC.U 
coo• PROC•ss 
TW Smelll,., llelfltJ& 

Or ,..,.:':~:,_ 
Til ntanlum Ilk» 

Cltlorlf» l'r'fM»• 
OJdddon "-«01' 

Til .,.,.IWorrnlttf 
l'unwce ,.. 

110 l'ulplnf~ 
~ .. 
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Ueed In n.. lllcowty 
ot SUlfUr v.,.,_l'rom 
SpMt SUifutlc Acid .,. Haloflell Acid,,.,... 

rat Oflw ,.,., 
Furrtlloea Ualed In 
«< Cl'1f t2C1D 

7N Cotttlll,., 
llulldlnf-T,..,.,t 
,,...,. "'*W'Jl; 

X01 ep.n 811rf11n810pen 
Datondon 

xtll ,.,.,.. A'Gcrr•'nf 

XDI .,.,..,., Ckllt 

XD4 ~Repo.noty 
Dll Oflw bpMtX 

AI'PROPRIA TE UNITS OF 
M~SUREFORPROCESS 

O.SIGN CAPACITY 

Galton. ,.r Day; Lit•,. Per 
Day; Pound• ,.r Hour; Short 
Ton• Per Hour; Kllog,.m• 
Per Hour; u.trtc Ton• Per 
Day; lletrk: Ton• Per Hour; 
Shott Tona Per Day; or Btu'• 
Per How 

CUbic YMTI• or Cubic ,.,.,. 

::'It of Afeautw Uated 

Shott Tona Per Hour; fMtrlc 
Tone Per Hour; Short Ton• 
Per Day; lletrlc rona Per Day; 
,.,. ,.r Hour; 01' 
KJ~,.,. Per Hour 
Gltllona Per o.y; Llfltt'8 Per 
O.y;l'outtd8 ,.r Hour; Short 
Ton• Per Hour; Kll0f1t'81M Per 
Hour; llettfc Ton• ,.r Day; 
,.,c rona Per Hour; Short 
Ton• l'w Dq; or Btu' a Per 
Hour 
CUbic Yard• or Cubic fMters 
~::'It of ,...u,. Uated 

UNrrOF 
MEASURE 

CODE 

ca.lroM------- G 
Sltotl Ton• ,_,Hour , ,,,..,, , D Qllllo Y------ y 

ca.lfciM,., Hour • lletrk: Tone Per Hour W CUWc.....,. __ c 
...,..,.,,., u Shott Tona Per Day N ..... -• 
Lllete L Afetrlc: Tona Per Dq S ...,.,._, ·-·--·····A 
UW. l'w Hour H Pouttda Per Hour J ,,.,,... ,,,,,,,,. •••••• Q 

IJtJt8 ,., Day v KJ~,.,. Per Hour, If lila,_..,.,.,·-·---··-...... F 
••• ,., Hour ----·-····· .. , ••• 1 
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EXAIIPt.E FOR~ 1181 D taNwn Ill,_""""* X· f l»>ow): A laclllty ha • ~ t.Mk, Jllhlt:ll CMJ hOld 533. 7N 
pion .. 

A.l'rocea 
Code 

(,._..,~ 

s tl z , 
z 
J 

4 , 
• 
7 

• 
• 
• , 
2 

~ 

f X 0 

c.~ 

~------------------------------------~----_. T~ 
ForOiflciM 
UN Only 

Mlmb« 
01Unit11 

S J ~ T I I 0 0 1 

.., .. ._,....,.,._.,.acaaatJ(La.Dtf.• Tll4end 

Units at T A-14 used for open burning/detonation of 

~-...~-:-..a...--"':'"""'...,_ ___ -l,extllosive hazardous waste. Maximum amount 

by open burning is 50 pounds (lbs.) per 

maximum amount truted by open detonation 

lbs./detonation (det). 

Unit near TA-15-184 used for open detonation of 

~_....,....._ ___ .._ ____ i explosive hazardous waste. Maximum amount 

tnsated is 500 lbs./det. 

Unit near TA-36-8 used for open detonation of 

-.-~-......l.._ __ __..__ ___ iexplosive hazardous waste. Maximum amount 

treated is ~OQ.QJ!1s./det. 

............... ------r-..---'1------···-·.J 
2 Units near TA-39-6 and TA-39-57 used for open 

~~~-----'~----------t detonation of explosive hazardous waste. 
Maximum amount treated is 1,000 lbs./det. 



Please ormt or type w1tn ELITE type ( 12 cnaracters per 1ncn) 1n me unsnaded areas only --::: 
1SA ~.jo .,'24.d·=::r4~ ... 

EPA I. D. Number (Enter from IM~ 1) 

N 

A. EPAHAZARDOUSWA.Sll:NUMBER·Entwttr.four-dlgltllfJmb«from40CFR,Patf281SubpwfOofMt:lfl'*dh11ZMdousnste 
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IENGLISH UNIT OF MIEASURE 

POUNDS 

TONS 

CODE 

p 

T I 

METRIC UNIT OF MIEASURE 

KILOGRAMS 

METRIC TONS 

COOlE 

K 

M 
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~ ,_,..,zir.diNJ;;:P.-• .,..,.,....,.,,....,., •• :eve.,..,. •• ...... 
~J~i~~; . ' :. ·;";:::;;~);~:~~~:~~-: ::·?:\.~:;:~: .. . ...... . 
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EPA 1.0~ Number (enter from Page 1) Secondary ID Number (enter from Page 1) 

NM0890010515 DDDDDDDDDDDD 
\!,,,,", XIV. Description of Ha~ardous Wastes (Continued) 

B~ Estimated 
D. Processes 

A. EPA Hazardous Annual C. Unit of (2) Process Description (If 
Line Waste No. Quantity of Measure ( 1) Process Codes a code is not entered in 

Number (enter code) Waste (enter code) (enter) D[1}) 

1 0001 1,000 p X01 Open Burning (OB) at 
Technical Area (T A) 14 

2 0003 

3 D005 

4 F005 

5 THIS LINE LEFT INTENTIONALLY BLANK 

6 0001 1,000 p X01 Open Detonation (OD) at 
TA-14 

7 0003 

8 0005 

9 F005 

10 THIS LINE LEFT INTENTIONALLY BLANK 

11 0001 15,000 p X01 OD at TA-15 

12 0003 

,, 13 0005 

14 F005 

15 THIS LINE LEFT INTENTIONALLY BLANK 

16 D001 15,000 p X01 OD at TA-36 

17 D003 

18 0005 

19 F005 

20 THIS LINE LEFT INTENTIONALLY BLANK 

21 0001 15,000 p X01 OD at TA-39 

22 D003 

23 0005 

24 F005 

·d 

Page 6(a) of 7 



Please cnnt or type w1tt1 E!..ITE .:-;rr-r .oloX)"J f.O. - '-410 •0 .. A.; :x,.; • ... .,. .rl ::.,..r.; 9. l 
j$..A ~0 :248·~=J_:-

( 12 cnaracters oer ,,.,cn1 ,,., ~r-.e unsnaaed areas Of" IV 

EPA LO. Number (E'*' hi:Nn IMfe fJ 

'1:1/.MIIp 

An.ch ttrthl• •ppllc.tlon • topographic nwp, tX otltM equ1.,.,.,, tNp, of the.,.. •n.t~dlng to.,,..., OM miM /»yond fHO,.,ry 
bound•rt••· ~ mep mu« .,,. the outiiM of the ,.t:JIIty, the ~tlon of eech of lr. ••ldng •nd propoeed ln,.lce •nd d/Kh•rge 
.trut:ture., uch of lt. llezMdou• ..,..,. ttNtment, .to~. or dl•poul f.OIItl-. •nd uch well where It Inject• truld• untHrground. 
lnt:lutt. •II •tHing., rlvw. 1111d other .un.o. nfllr bodl•• In thl• ,.P •re& See ln.trut:tlotw ftX pret:l .. requl,.,.,t8. 

XVI. FecfUiy Ol'llwtnt 

I c.t/ty under peMity of law thet tltla dot:umMt •nd •II •ttllt:hment8 ..,. /INPMM IHNI« my diNt:tlon tH •upervl•lon In 
llt:t:OffMnce wlllt • •PIMI dalgned to ... u,. thet qwllfl«< penonttel ptO,., ,.UW •nd • .,..,. IMinto,.tlon •ubmltted. 
lla.d on my Inquiry of 1M penon tH penon. 'llfflo ,.,.,. 1M •r•tem, 01 U.O. ,.,_,. tlllflt:t/y ,.~-'bl• for ,.u..rtng 
ttt.l,.tlott, ttt.lttfo,.tlon aubmltted /a, eo ,. ,_,of my knowl«<,. attd lleiW. lrw, eccure-. attd t:ompM,.. I •m •w•r• 
tiNit ,.,. are e/ftt/ffcattt ,.,.,,.. tor aubmlttlltf faiN Information, lttt:ludlltf ttt. poa/biNty of tiM and lmpr/aonment for 
lato'llllltf lllolatlotta. 

r, DOE/LAAO 

Director, LANL ES&H Division 

IPA lfonn 1700-23 (fin. 11·30-a) PNvtoue edlllon Ia obeal.... • 7 ol7 • 



Document: LANL 08/0D Part A 
Revision No.: ..:..:..:1.0'---------
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ATTACHMENT 1 

EXPLANATION OF PROCESS CODE LISTINGS 
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS 

AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39 



Document: LANL 08/0D Part A 

Revision No.: ~1.0"-------
Date: October 1997 

EXPLANATION OF PROCESS CODE LISTINGS 

AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS 

AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39 

Line 1 X01 Thermal Treatment - Open Burning/Open Detonation 

Description 

TA-14: 

Thermal treatment unit (open burning) 

Thermal treatment unit (open detonation) 

TOTAL X01 at TA-14 

See footnotes at end of Attachment 1. 

Capacity 
(pounds per 
treatment) 

50 

20 

70 

1-1 

SWMUa No. 

14-005 

14-001(g) 

Associated 
Structure No./Area 

TA-14-23b 

TA-14-23 
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EXPLANATION OF PROCESS CODE LISTINGS 
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS 

AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39 

Line 2 X01 Thermal Treatment - Open Detonation 

Description 

Thermal treatment unit (open detonation) 

TOTAL X01 at TA-15 

See footnotes at end of Attachment 1. 

Capacity 
(pounds per 
treatment) 

500 

500 

1-2 

SWMUa No. 

15-003 

Associated 
Structure No./Area 

TA-15-184 
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EXPLANATION OF PROCESS CODE LISTINGS 
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS 

AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39 

Line 3 X01 Thermal Treatment - Open Detonation 

Description 

TA-36: 

Thermal treatment unit (open detonation) 

TOTAL X01 at TA-36 

See footnotes at end of Attachment 1. 

Capacity 
(pounds per 
treatment) 

2,000 

2,000 

1-3 

SWMUa No. 

36-004(c) 

Associated 
Structure No./Area 

TA-36-8 
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EXPLANATION OF PROCESS CODE LISTINGS 
AND DESIGN CAPACITIES FOR OPEN BURNING/OPEN DETONATION UNITS 

AT TECHNICAL AREA (TA) 14, TA-15, TA-36, AND TA-39 

Line 4 X01 Thermal Treatment - Open Detonation 

Description 

TA-39: 

Thermal treatment unit (open detonation) 

Thermal treatment unit {open detonation) 

TOTAL X01 at TA-39 

TOTAL X01 

Explanation of Symbols/Abbreviations 

a SWMU =solid waste management unit. 

Capacity 
(pounds per 
treatment) 

1,000 

1,000 

2,000 

4,570 

SWMUa No. 

39-004(c) 

39-004(d) 

Associated 
Structure No./Area 

TA-39-6 

TA-39-57 

b In Los Alamos National Laboratory's Resource Conservation and Recovery Act Part A permit application (LANL, 1988), 

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

1-4 
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.. 
MAP NO. 

1 

2 

3 

4a 

5 

6 

7 

8 
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LIST OF TOPOGRAPHIC MAPS 

MAP TITLE 

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

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

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

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

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

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

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

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

a Map 4 has been modified to more clearly delineate the extent of operations at the T A-36 open detonation 

area. 
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FIGURE NO. 

1 

2 

3 

4 

5 

6 

Document: LANL 08/0D Part A 
Revision No.: 1.0 
Date: -=o=ct:-o-:-be-r-1:-:-9-:-97=----

LIST OF FACILITY DRAWINGS 

Location Map of Los Alamos National Laboratory Technical Areas 

Location Map Showing the Thermal Treatment Units near Technical Area (TA) 14, 
Building 23 

Location Map Showing the Thermal Treatment Unit near Technical Area (TA) 15, 
Building 184 

Location Map Showing the Thermal Treatment Unit near Technical Area 36, Building 8 

Location Map Showing the Thermal Treatment Unit near Technical Area 39, Building 6 

Location Map Showing the Thermal Treatment Unit near Technical Area 39, 
Building 57 
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ATTACHMENT A 

NOTICE OF DEFICIENCY: 

TECHNICAL ADEQUACY REVIEW OF PART B PERMIT APPLICATION 
SUBMITTED TO HRMB BY LOS ALAMOS NATIONAL LABORATORY (LANL), 

NEW MEXICO. 

JUNE 10, 1997 

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

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

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

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

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

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

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

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

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

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

Sections 2.1 and 2.1.1 of the OB/OD Part B (Revision 0.0), the OB/OD units at TA-14 

are shown on Map 2 of the OB/OD Part A permit application (Revision 0.0). This 

topographic map shows the terrain for a distance exceeding 1,000 feet beyond the units, 
is at a scale of 1 inch equals 250 feet, and has contour lines to clearly show the pattern 

of surface water flow in the vicinity of and from each unit. 

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

Response: As stated in the introduction to Section 2.0 of the OB/OD Part B 

(Revision 0.0), a LANL-wide facility description addressing additional regulatory 
requirements is provided in Section 2.0 of the "General Part B Permit Application 
Information for Los Alamos National Laboratory" (the General Part B), submitted to 

NMED in August 1996. The General Part B was developed to consolidate general, 
LANL-wide facility information, applicable to all of LANL' s current and future 

hazardous waste management units, into a single document for submittal to NMED to 
eliminate repetitive information. NMED verbally approved the General Part B strategy 

in December 1996. LANL provided a copy of the General Part B with the response 
package for the NOD. 

Wind roses were discussed in Section 2.1.4 and were shown on Figures 2-3 and 2-4 of 

the General Part B. As presented therein, average wind directions at LANL are 

measured at four sites. TA-6, located approximately 1 mile north ofTA-14, is the site 

closest to TA-14; therefore, its wind rose data are most applicable. 

3. Shows the legal boundaries ofthe OBIOD units. (The map should also have a title); 

Response: The boundaries of the OB/OD units were shown on Map 2 [titled "Contour 
Map Showing Hazardous Waste Units at Technical Area (TA) 14"] of the OB/OD 

Part A, Revision 0.0. The legal boundary of LANL, the HWM facility, was shown on 

Map 1 [titled "Contour Map Showing All Technical Areas (TA) at Los Alamos National 

Laboratory (LANL)"] of the OB/OD Part A, Revision 0.0. 

4. Contains access control to the OBIOD treatment units; and 

Response: Access control to the OB/OD treatment units was shown on Map 2 of the 

OB/OD Part A, Revision 0.0. An industrial fence surrounds the entire area (see map 

legend), a gate is located at the roadway entrance to the area (see map), and a second 

gate is located adjacent to TA-14-23 (see map). The gates are locked when operations 
are not being conducted at TA-14. The fence and site entry gate were also shown on 

Figure 5-1 of the OB/OD Part B. A revised Map 2 is provided in the revised OB/OD 

Part A to clarify the map symbols used. 

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

DX-4:SOP 1.0, DX-4:SOP 3, DX-4:SOP 4, and DX-4:SOP 27). Copies of these SOPs 

are included in Appendix B of the revised OB/OD Part B. 
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5. Shows the SWMUs, on-site or off-site wells, buildings, and drainage and flood control 
barriers at, and in the vicinity of TA -14. 

Response: The locations of SWMUs in the vicinity of the OB/OD units at TA-14 were 

shown on Figure 10-1 of the OB/OD Part B, Revision 0.0. All existing water supply 

wells, monitoring wells, test wells, springs, and surface water sampling stations within 

the LANL boundary (i.e., on-site) and surrounding LANL (i.e., off-site) were shown on 

Map 6 of the OB/OD Part A, Revision 0.0. Buildings in the vicinity of the OB/OD 

units were shown on Map 2 of the OB/OD Part A, Revision 0.0, and buildings at the 

LANL facility were shown on Map 1 of the OB/OD Part A, Revision 0.0. The locations 

of a proposed berm downslope of the OB/OD units and of the existing natural drainage 

upslope of and the road adjacent to the units to provide drainage control are shown on 

Map 2 of the revised OB/OD Part A. 

C. Description ofthe OB/OD Treatment Units as required by 20 NMAC 4.1.900 incorporating 

40 CFR §270.23. The Permit Applicant must: 

1. Provide detailed plans and engineering drawings of the OB container device in addition 

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

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

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

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

3. Explain how a run-on control system will be designed, constructed, operated, and 

maintained to prevent flow onto the OBIOD units during peak discharge from at least 
a 24-hour, 25-year storm, as required by 20 NMAC 4.1.500 incorporating 40 CFR 
§264.273(c). Include a description of how ditches, berms or other diversion structures 

may need to be designed and constructed to prevent vertical and horizontal migration 

of waste constituents into the environmental media at and around TA-14. 

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

4. Explain how the OBIOD units will be managed to control the releases of propellants, 
explosives, pyrotechnics as well as wind dispersal of ash and particulate matter to the 

environment, in order to meet standards required by 20 NMAC 4.1.500 incorporating 

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

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

5. Provide a description of methods to control the deterioration of the open burning 
devices, and the installation of a cover to prevent the accumulation of precipitation in 

H:\ 766969\0BODSPECINOD\NODRESPO.NSE 766969.10.00.00.00 

3 



the OB device during periods of inactivity. Explain how accumulation of precipitation 
in the OB container device will be handled. 

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

D. Contingency Plan as required by 20 NMAC 4.1.900 incorporating 40 CFR §270.14(b)(7) 
and 20 NMAC 4.1.500 incorporating 40 CFR §264.53. The Permit Applicant must submit 
information that: 

1. Identifies where copies of the Contingency Plan will be located; and 

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

2. Describes a schedule of remedial action. 

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

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

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

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

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

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

3. Include a description of the quantity of waste moved per movement per vehicle; and 

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

4. Present a description of the route surface composition and load bearing capacity. 

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

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

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

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

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

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

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

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

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

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

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

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

6. Provide details of the sampling and analysis plan for monitoring the vadose zone during 
treatment operations and for the potential of waste constituents to migrate into the 
ground water as required by 20 NMAC 4.1.500 incorporating 40 CFR §264.273; 

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

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

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

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

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

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

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

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

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

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

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

Response: See Sections 3 .1 and 3. 5.1 of the revised 0 B/0 D Part B. 

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

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

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

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

4. Describe how LANL plans to monitor non-reactive hazardous waste treated 
simultaneously with reactive waste at the OB and OD units. Such non-reactive wastes 
include lead projectiles of small arms munitions and hazardous constituents of 
containers, housings, and casings. 
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Response: See Section 3.1 of the revised OB/OD Part B. 

5. Specify where copies of the Waste Analysis Plan (WAP) will be located at TA-14. 

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

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

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

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

will be used for these parameters. 

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

8. Submit to HRMB, the analytical results of soil samples taken from Building 35 located 

in TA-14. The "Results Summary of the Soil Sampling Survey" presented in 
Attachment 4-3 of the unit-specific Part B Permit Application is insufficient for NMED 
to interpret. 

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

H Closure and Post-Closure Plans in accordance with the requirements contained in 20 NMAC 
4.1.500 incorporating 40 CFR §264.112 through §264.115, §264.117-118, and 20 NMAC 

4.1.900 incorporating 40 CFR §270.14(b). 

1. Explain why closure activities are described for container storage areas, tanks, and 

surface impoundments on page 9-3, Section 9.1.3 of LANL's General Part B Permit 

Application. Since these units are not part of the OBIOD units LANL must: 

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

Response: As explained in the response to Comment B.2, the General Part B was 

developed to consolidate general, LANL-wide information, applicable to all of 
LANL' s current and future hazardous waste management units, into a single 
document to eliminate repetitive information. NMED verbally approved this 

strategy in December 1996. Certain sections of the General Part B (e.g., 

Section 9.1.3) include language that is broad or generalized in nature. It is 
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indicated throughout the General Part B that units for which a permit is sought will 
be addressed in TA- or unit-specific Part B permit applications (e.g., the OB/OD 
Part B) to be submitted separately. LANL is not seeking permitted status for 
container storage areas, tanks, or surface impoundments at TA-14 because there are 
none of these unit types subject to RCRA regulation at TA-14. Permitted status is 
being sought for the OB/OD units located at TA-14 and described in the OB/OD 
Part B. 

b. Submit a separate Part B permit application for the surface impoundments, 
container storage units, and tanks mentioned on page 9-3 of the LANL General 
Part B Permit Application of August 1996. 

Response: See previous response. 

2. Provide information on the TA-14 OBIOD units which must include the following 
information: 

a. Provide a description of the maximum extent of the unclosed portion of the OBIOD 
units during their permitted life; 

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

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

Response: See Sections 9.1 and 9.3 of the revised OB/OD Part B. 

c. Provide the estimated year of closure of the OBIOD units; 

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

d. Submit a description of the location and number of copies of the Closure and Post­
Closure Plans for OBIOD; 

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

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

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

f Explain the potential request for extension of closure time. 

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

g. Submit a detailed contingency Post-Closure Plan and Post-Closure Care 
mechanisms as per 20 NMAC 4.1.500 incorporating 40 CFR §264.603 in order to 
fulfill the requirements of 40 CFR §264. 601. This required information was not 
included in the Subject Application. 

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

I Protection of Ground Water 

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

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

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

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

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

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

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

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

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

b. Provide a description of well design, sample collection, preservation, shipment, 
QAIQC procedures, sampling and analysis procedures, data evaluation and 
reporting that satisfy the requirements of20 NMAC 4.1.500 incorporating 40 CFR 
§264. 97. List the indicator parameters and hazardous waste constituents that will 
be analyzed for, and how monitoring well evacuation will be conducted at TA-14. 

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

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

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

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

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

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

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

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

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

9. Provide an account of the precipitation patterns at TA -14, proximity to and withdrawal 
rates of current and potential ground water users in accordance with the standards 
required by 20 NMAC 4.1.500 incorporating 40 CFR §264.601(b)(3) and 40 CFR 
§264. 601 (b)(5). 
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Response: See Section 4.6.1.1 of the revised OB/OD Part B. 

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

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

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

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

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

LANL must submit the following information to NMED: 

1. Provide a description of the operating conditions of the OB and OD units on a case-by­

case basis. [Examples are: not to expose ash residues .from the OB unit to the open air 

when wind speed is greater than 15 miles per hour (24 km/hr), allowable quantities of 
waste per unit, operating time frames, acceptable meteorological conditions, ambient air 

monitoring requirements, meteorological, monitoring etc.}. 

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

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

§264. 601 (c)(2)]. 

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

K. Risk Analysis 

Provide a Risk Analysis that includes the following issues: 

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

individual excess lifetime cancer risk 

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

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

explosive ordnance disposal personnel) to hazardous waste constituents; 

Response: See response to Comment K.l. 
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3. A discussion of potential damage to domestic animals, wildlife, crops, vegetation, and 
physical structures caused by exposure to hazardous waste constituents from the OBIOD 
units. Discuss other exposure pathways such as: plant ingestion by herbivores, prey 
consumption by carnivores, and water ingestion pathways; 

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

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

a. Bald Eagle (Haliaeetus leucocephalus alascanus); 
b. Jemez Mountains Salamander (Plethodon neomexicanus); 
c. American Peregrine Falcon (Falco peregrinus anatum); 
d. Whooping Crane (Grus americana); 
e. Broad-billed Hummingbird (Cynanthus latirostris magicus); 
f Southwestern Willow Flycatcher [Empidonax ludovicianus (3ssp.) ]; 
g. Gray Vireo (Vireo vicinior); and 
h. Meadow Jumping Mouse (Zapus hudsonius luteus) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

M Health and Safety Plan 

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

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

N. Noise Considerations and the distance of OBIOD units from off-plant inhabited buildings, 
and minimum safety distances to the property of others in compliance with 20 NMA C 4.1. 600 
incorporating 40 CFR §265. 382. 
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1. Describe how noise from open detonation activities will be controlled, since noise will 
be carried in the direction of the wind towards the city of Los Alamos. 

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

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

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

This unit-specific Part B permit application has been prepared for submittal to the New Mexico 

Environment Department (NMED) to meet certain requirements of the New Mexico Hazardous 

Waste Act and implementing regulations, specifically, the New Mexico Administrative Code, 

Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), revised November 1, 1995. The U.S. Environmental 

Protection Agency (EPA), Region 6, is also being provided with a copy of this unit-specific Part B 

permit application. General information applicable to all waste management units at Los Alamos 

National Laboratory (LANL) is provided in the "General Part B Permit Application Information for 

Los Alamos National Laboratory" (LANL, 1996a), hereinafter referred to as the LANL General 

Part B. This unit-specific Part B permit application contains only the information specific to the 

waste management units addressed herein; the LANL General Part B addresses other permit 

application requirements and is referenced in this document, as appropriate. 

This unit-specific Part B permit application addresses the open burning/open detonation (OB/OD) 

thermal treatment units at Technical Area (TA) 14, TA-15, TA-36, and TA-39 that have been 

previously included in a LANL Part A permit application submittal. The Part A permit application 

for hazardous waste (LANL, 1988) was submitted to NMED in November 1988 and included 

waste management units at theTAs addressed in this unit-specific Part B permit application. 

In accordance with direction from NMED, a unit-specific Part A permit application (LANL, 1997) 

for the waste management units addressed in this unit-specific Part B permit application is being 

submitted to NMED, pursuant to 20 NMAC 4.1, Subpart IX, 270.72, revised November 1, 1995. 

The unit-specific Part A permit application, hereinafter referred to as the OB/OD Part A, is being 

submitted with this unit-specific Part B permit application as a separate document (LANL, 1997). 

Following is a list of the hazardous waste management units at TA-14, TA-15, TA-36, and TA-39 

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

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

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

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

In both the Part A and Part 8 permit applications, a umt to be permitted may sometimes be 

referred to as a "facility" (e.g., the Drum Prep Facility). The term "facility," as it appears in this 

context, is used only to denote building names and does not imply the regulatory meaning of 

"facility" as defined in 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995. However, 

pursuant to 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995, the LANL facility as a 

whole does meet the regulatory definition of a facility. 

Table 1-1 provides a list of regulatory references and the corresponding section location in the 

unit-specific and/or the LANL General Part 8 permit application(s). Where applicable, regulatory 

citations in this unit-specific Part 8 permit application and in the LANL General Part 8 permit 

application reference 20 NMAC 4.1, which adopts, with a few limited exceptions, the Code of 

Federal Regulations, Title 40, Parts 260 to 266, Part 268, and Part 270. 
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Table 1-1 

Regulatory References and 
Corresponding Permit Application Location 

Regulatory Referencea 

Location in this Location in 
20 NMAC 4.1, 20 NMAC 4.1, Part 8 Permit General Part 8 

Subpart IX Subparts V and Vlb Description of Requirement Application Permit Application 

270.10(a) Permit application Entire Entire 
Document Document 

270.1 O(g)(1) Updating permit application 1.0 1.0 

270.11(a) Signatories 12.0 12.0 

270.11(d) Certification 12.0 12.0 

270.13 Contents of Part A permit Part Ac NAd 
application 

270.13(a) Activities conducted Part A NA 

270.13(b) Name, mailing address, and Part A NA 
location 

270.13(c) Principal standard industrial Part A NA 
classification codes 

270.13(d) Operator information Part A NA 

270.13(e) Owner information Part A NA 

270.13(f) Whether located on Indian lands Part A NA 

270.13(g) New or existing facility Part A NA 

270.13(h) Scale drawing and photographs Part A NA 

270.13(i) Description of waste processes Part A NA 

270.130) Specification and quantity of Part A NA 
hazardous waste 

270.13(k) List of permits and construction Part A NA 
approvals 

270.13(1) Topographic maps Part A/2.0 NA 

270.13(m) Description of nature of business Part A NA 

270.13(n) Hazardous debris Part A NA 

270.14(b)(1) General facility description 2.0 2.0 

270.14(b)(2) 264.13(a) Chemical and physical analyses 3.0 3.0 

270 .14(b )(3) 264.13(b) Waste analysis plan 3.0 3.0 

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

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

Regulatory References and 
Corresponding Permit Ap, ':ation Location 

Regulatory Reference3 

20 NMAC 4.1, 
Subpart IX 

270.14(b)(4) 

270.14(b)(5) 

270.14(b)(7) 

270.14(b)(8) 

270.14(b)(9) 

270.14(b)(1 0) 

20 NMAC 4.1, 
Subparts V and Vlb 

264.13(b)(2) 

264.13(b)(3) 

264.13(b)(4) 

264.13(b)(5) 

264.14 

264.15 

265.377 

264 Subpart D 

264.51 

264.52(a) & (c-f) 

264.52(e) & (f) 

264.53 

264.54 

264.55 

264.56 

264 Subpart C 

264.31 

264.32 

264.33 

264.34 

264.35 

264.37 

264.17 

Refer to footnotes at end of table. 

Description of Requirement 

Test methods 

Sampling methods 

Frequency of analyses 

Waste analysis for off-site facilities 

Security procedures and equipment 

General inspection requirements 

Monitoring and inspections for 
thermal treatment units 

Contingency Plan 

Contingency plan design and 
implementation 

Contingency plan content 

Contingency plan content 

Contingency plan copies 

Contingency plan amendment 

Emergency coordinator 

Emergency procedures 

Preparedness and prevention 

Design and operation of facility 

Required equipment 

Testing and maintenance of 
equipment 

Communications/alarm system 

Required aisle space 

Arrangements with local authorities 

Prevention of accidental ignition or 
reaction 

Traffic patterns, volume, and 
controls 

2 

Location in this Location in 
Part 8 Permit General Part 8 
Application Permit Application 

3.0 NA 

3.0 NA 

3.0 3.0 

3.0 NA 

5.0 NA 

6.0 6.0 

4.0 6.0 

7.0 7.0 

7.0 7.0 

NA 7.0 

7.0 

NA 7.1 

NA 7.13 

NA 7.1.1 

NA 7.3-7.12 

5.0 5.0 

4.0/5.0 4.0/5.0 

5.0 NA 

5.0 NA 

5.0 NA 

5.0 NA 

NA 5.0/7.0 

4.0/5.0 NA 

2.0 2.3 



Document: LANL 08/0D Part B 
Revision No.: 1.0 
Date: October 1997 

Table 1-1 (Continued) 

Regulatory References and 
Corresponding Permit Application Location 

Regulatory Referencea 

Location in this Location in 
20 NMAC 4.1, 20 NMAC 4.1, Part B Permit General Part B 

Subpart IX Subparts V and Vlb Description of Requirement Application Permit Application 

270.14(b)(11)(i) & 264.18(a) Seismic standard 2.0 2.2.1 
(ii) 

270.14(b)(11 )(iii) 264.18(b) Floodplain standard 2.0 2.2.2 

270.14(b)(12) 264.16 Personnel training NA 8.0 

270.14(b)(13) 264 Subpart G Closure and post-closure plans 9.0 9.0 

264.111 Closure performance standard NA 9.1.1 

264.112(a) & (b) Written content of closure plan 9.0 9.0 

264.112(c) Amendment of closure plan NA 9.1.4 

264.112(d) Notification of partial and final NA 9.1.2 
closure 

264.112(e) Removal of wastes and 9.0 NA 
decontamination/dismantling of 
equipment 

264.113 Time allowed for closure NA 9.1.3 

264.114 Disposal/decontamination 9.0 NA 

264.115 Certification of closure NA 9.1.6 

264.116 Survey plat NA 9.1.10 

264.117 Post-closure care and use of NA 9.1.10 
property 

264.118 Post-closure plan; amendment of NA 9.1.10 
plan 

264.119 Post-closure notices NA 9.1.10 

264.120 Certification of post-closure NA 9.1.10 

270.14(b)(19)(i) Topographic maps Part A 2.1.2 
(vi)(vii) & (x) 

270.14(b)(19)(ii) 264.18(b) 1 00-year floodplain 2.0 2.2.2 

270.14(b)(19)(iii) Surface waters Part A/4.0 2.1.3 

270.14(b)(19)(iv) Land use NA 2.1.5 

270.14(b)(19)(v) Wind rose NA 2.1.4 

270.14(b)(19)(viii) 264.14(b) Access control 5.0 NA 

Refer to footnotes at end of table. 3 
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Table 1-1 (Continued) 

Regulatory References and 
Corresponding Permit Application Location 

Document: LANL 08/0D Part B 
Revision No.: 71 . .:.:0 -:---:-=---
Date: October 1997 

Location in this Location in 
20 NMAC 4.1, 

Subpart IX 

270.14(b)(19)(ix) 

270.14(b)(19)(xi) 

270.14(b)(19)(xii) 

270.14(b)(20) 

270.14(c) 

270.14(d)(1) 

270.14(d)(1 )(i) 

270.14{d)(1 )(ii) 

270.14{d)(1 ){iii) 

270.14{d){1 ){iv) 

270.14(d)(1)(v) 

270.14{d){2) 

270.23 

270.23{a) 

270.23{b) 

270.23{c) 

270.23{d) 

20 NMAC 4.1, 
Subparts V and Vlb 

264 
Subpart F 

264 Subpart X 

264.601 

264.601 

264.601 

264.602 

264.603 

265 Subpart P 

265.373 

265.375 

Refer to footnotes at end of table. 

Description of Requirement 

Wells 

Drainage barriers 

Location of operational units 

Other federal laws 

Groundwater monitoring 
requirements 

Requirements for solid waste 
management units {SWMU) 

Location of SWMUs on topographic 
map 

Types of SWMUs 

Structural description of SWMUs 

Dates of operation 

Waste types managed at SWMU 

Information on releases from 
SWMUs 

Miscellaneous units 

Detailed unit description 

Hydrologic, geologic, and 
meteorologic assessments 

Potential exposure pathways 

Demonstration of treatment 
effectiveness 

Monitoring, analysis, inspection, 
response, reporting, and 
corrective action 

Post-closure care 

Thermal treatment 

General operating requirements 

Waste analysis 

4 

Part 8 Permit 
Application 

Part A 

Part A/4.0 

2.0 

NA 

2.0/4.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

4.0 

4.0 

2.0/4.0 

4.0 

4.0 

4.0/6.0/10.0 

9.0 

4.0 

4.0 

3.0/4.0 

General Part 8 
Permit Application 

2.1.3 

NA 

2.1 

11.0 

2.2.5.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.0 

NA 

NA 

4.0/6.0 

9.0 

NA 

NA 

NA 
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Table 1-1 (Continued) 

Regulatory References and 
Corresponding Permit Application Location 

Document: LANL 08/0D Part B 
Revision No.: 71.=-0 -:----:-=---
Date: October 1997 

Location in this Location in 
20 NMAC 4.1, 

Subpart IX 
20 NMAC 4.1, 

Subparts V and Vlb 

265.377 

265.381 

265.382 

265.383 

Description of Requirement 

Monitoring and inspections 

Closure of thermal treatment 
units 

Open burning; waste explosives 

Special waste management 
practices 

Part B Permit General Part B 
Application Permit Application 

4.0 6.0 

9.0 NA 

4.0 NA 

NA NA 

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

b Where there are no applicable 20 NMAC 4.1, Subpart V, Part 264 standards, 20 NMAC 4.1, Subpart VI, Part 265 standards 
are used, when appropriate. 

c Part A = Los Alamos National Laboratory "Part A Permit Application-Open Burning/Open Detonation Units at Technical 
Areas 14, 15, 36, and 39," Revision 1.0 (LANL, 1997). 

d NA = not applicable. 
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2.0 FACILITY DESCRIPTION 

The information provided in this section is submitted in accordance with the applicable 

requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), 

revised November 1, 1995. The following subject areas are addressed in this section: 

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

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

Site-specific traffic patterns and control [20 NMAC 4.1, Subpart IX, 270.14(b)(1 0), 
revised November 1, 1995]. 

A Los Alamos National Laboratory (LANL)-wide facility description addressing additional 

regulatory requirements is provided in Section 2.0 of the "General Part 8 Permit Application 

Information for Los Alamos National Laboratory" (LANL, 1996a) (i.e., the LANL General Part 8). 

2.1. UNIT LOCATION/DESCRIPTION 

The hazardous waste management units addressed in this Part 8 permit application include the 
following: 

• Two thermal treatment units near Technical Area (TA) 14, Building 23 (TA-14-23); one 
for open burning (08) of explosives-contaminated materials and one for open 
detonation (OD) of hazardous explosive waste. 

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

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

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

The following sections describe the hazardous waste management units addressed in this Part 8 
permit application and the wastes managed or planned at each unit. The locations of these 

waste management units are shown on Maps 2 through 5 and Figures 2 through 6 of the unit-
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specific Part A permit application (LANL, 1997) (i.e., the 08/0D Part A). Maps 2 through 4 of 

the 08/0D Part A are topographic maps with a scale of 1 inch = 1 00 feet. Map 5 has a scale 

of 1 inch = 250 feet. 

2.1.1 TA-14 Hazardous Waste 08/0D Thermal Treatment Units 

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

Mesa-top elevations at TA-14 range from approximately 7,350 to 7,450 feet above mean sea 

level (amsl). TA-14 was established in 1944 to study small-explosive charges, and since that 

time has been actively used for the development and testing of explosives (LANL, 1994a). 

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

The 08/0D thermal treatment units at TA-14 are located in the vicinity of structure TA-14-23; 

this area is referred to as Q-Site East. The locations of these units are shown on Map 2 and 

Figure 2 of the 08/0D Part A. 08 operations are conducted in a burn cage located adjacent 

to Firing Mound 3. Hazardous explosive waste treated (i.e., open burned) in the burn cage 

includes explosives-contaminated materials. The OD treatment area is located approximately 

180 feet south of TA-14-23 on Firing Mound 3 and is used to treat (i.e., open detonate) 

hazardous explosive waste. Nontreatment-related, experimental test detonations are also 

performed at TA-14, Q-Site East. 

2.1.2 TA-15 Hazardous Waste OD Thermal Treatment Unit 

TA-15 is located on a mesa that is bifurcated by Potrillo Canyon. Mesa-top elevations at TA-15 

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

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

The OD thermal treatment unit, located near TA-15-184 at the eastern end of TA-15, extends 

approximately 150 feet to the northeast and southeast of TA-15-184, as shown on Map 3 and 

Figure 3 of the 08/0D Part A. Solid and liquid hazardous explosive waste may be treated (i.e., 

open detonated) at this unit. Nontreatment-related experimental test detonations (i.e., shots) are 

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

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

Water Canyon to the south. Mesa-top elevations at TA-36 range from approximately 6,380 to 

7,120 feet amsl. TA-36 contains several other firing sites and supporting offices where research 

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

The OD thermal treatment unit near TA-36-8 is located in the southern portion of TA-36. The 

unit includes an irregularly shaped area near TA-36-8, as shown on Map 4 and Figure 4 of the 

08/0D Part A. Solid and liquid hazardous explosive waste may be treated (i.e., open detonated) 

at the unit. Nontreatment-related experimental test detonations (i.e., shots) are· also currently 

performed at this location. 

2.1.4 TA-39 Hazardous Waste OD Thermal Treatment Units 

TA-39 is located in the southern portion of LANL and includes much of the mesa between Water 

Canyon on the north and Ancho Canyon on the south (LANL, 1993c). Mesa-top elevations at 

TA-39 range from approximately 6,500 to 7,000 feet amsl. The area was established in 1959 

for testing of explosive materials and has been used continuously for that purpose. TA-39 

contains a number of structures located in the north fork of Ancho Canyon (LANL, 1993c). The 

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

The two OD thermal treatment units at TA-39 are associated with structures TA-39-6 and 

TA-39-57. The locations of these units are shown on Map 5 and Figures 5 and 6 of the 08/0D 

Part A. These units may be used to treat solid hazardous explosive waste by OD. 

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

2.2 LOCATION INFORMATION 

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

Subpart V, 264.18(a)] 

The hazardous waste management units addressed in this Part 8 permit application are exempt 

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

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

January 25, 1985, when the State of New Mexico received hazardous waste authorization. 
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Consistent with the criteria provided in 20 NMAC 4.1, Subpart IX, 270.1 O(e) and 270.14(b )(11 )(i), 

and 20 NMAC 4.1, Subpart V, 264.18(a), revised November 1, 1995, the waste management 

units addressed in this Part B permit application existed prior to the effective date of regulations; 

thus, seismic standards are not applicable. 

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

20 NMAC 4.1, Subpart V, 264.18(b )] 

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

OB/00 thermal treatment units addressed in this Part B permit application are not located within 

the 100-year floodplain boundary. The units at TA-14, TA-15, and TA-36 are located on mesa 

tops. The units at TA-39 are not on a mesa top; however, a survey conducted in September 

1996 indicates that these units are not within the 1 00-year floodplain boundary (McLin, 1996). 

Additional information regarding the 1 00-year floodplain boundary is provided in the LANL 

General Part B. 

2.2.3 Soils 

The following sections describe the soils in the vicinity of each of the OB/00 thermal treatment 

units addressed in this Part B permit application. 

2.2.3.1 TA-14 Soils 

Soils in the vicinity of the OB/00 thermal treatment units at TA-14 are Carjo loam and are 

classified in the Unified Soil Classification System (USCS) as loam, clay loam, and clay loam­

loam. Color and texture of Carjo soils vary with depth. From 0 to 10 centimeters (em), these 

soils are a grayish-brown loam or very fine sandy loam. From 10 to 50 em, the soils are brown 

or reddish-brown clay loam or clay. Between 50 and 63 em, Carjo soils are a light brown, very 

fine sandy loam. Permeability in the upper (i.e., 0 to 10 em) and lower (i.e., 50 to 63 em) regions 

ranges from 1.5 to 5.0 em per hour (cm/hr); in the middle region (i.e., 10 to 50 em), permeability 

varies from 0.15 to 5.0 em/hr. The shrink-swell potential is low in the upper and lower regions 

and moderate in the middle region. Soil pH ranges from 6.3 to 7.8. Available water-holding 

capacity ranges from 0.14 to 0.21 em per em (em/em). Vegetation native to Ca~o series soils 

include blue and black grama and ponderosa pine (Nyhan et al., 1978). 
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2.2.3.2 TA-15 and TA-36 Soils 

Soils at TA-15 in the vicinity of TA-15-184 and at TA-36 in the vicinity of TA-36-8 are Nyjack 

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

loam-loam, and clay loam. Nyjack soils typically range from a brown loam, a very fine sandy 

loam, or a sandy loam approximately 10 em thick to a subsoil of brown clay loam approximately 

50 em thick. The substratum is typically a gravelly sandy loam about 40 em thick. Permeability 

rates range from 5 to 15 cm/hr in the top layer to 1.5 to 15 cm/hr in the lower layers. The 

shrink-swell potential is low in the top layer, with a moderate shrink-swell potential existing in the 

clay loam layer. Available water-holding capacity is 0.07 to 0.21 em/em, and the soil pH ranges 

from 6.1 to 7.8. Vegetation typical for this soil type is mainly pinon pine, one-seed juniper, and 

blue grama (Nyhan et al., 1978). 

2.2.3.3 TA-39 Soils 

Soils in the vicinity of the OD thermal treatment units at TA-39 are Totavi series soils and are 

classified in the uses as gravelly loamy sand or sandy loam. Totavi soils are brown, gravelly 

loamy sand to a depth of approximately 150 em. The permeability rate in Totavi soils is greater 

than 51 cm/hr and the shrink-swell potential is considered low. Water-holding capacity varies 

from 0.06 to 0.08 em/em. The pH of Totavi series soils ranges from 6.6 to 7.8. Native 

vegetation is blue grama, pinon pine, one-seed juniper, and annual grasses and forbs (Nyhan 

et al., 1978). 

2.3 GROUNDWATER MONITORING [20 NMAe 4.1, Subpart IX, 270.14(c) and 20 NMAe 4.1, 

Subpart V, 264.90(a)] 

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

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

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

treatment units, and landfills. This document addresses thermal treatment units, which are not 

regulated units subject to 20 NMAe 4.1, Subpart IX, 270.14(c), revised November 1, 1995. ffl§!r 

!ll!~!enj'F!m!rm~~'~!l:::!rt:::sr~!t~W@Ir::m!n!P!ona; "!!i'§!m~t:n~::~s!i:1:::9Jt=~~n~!:::~i9mllt.;: 
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2.4 TRAFFIC PATTERNS AND CONTROL [20 NMAC 4.1, Subpart IX, 270.14(b)(10)] 

The 08/0D thermal treatment units addressed in this Part 8 permit application are used to treat 

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

treated at these units. 

2.4.1 Routes of Travel 

The primary traffic routes that may be used to transport hazardous explosive waste to the 

thermal treatment units at TA-14, TA-15, and TA-36 include State Road 501 (West Jemez Road), 

Contractor's Road, R-Site Road, and Potrillo Drive (Figures 2-1 through 2-3 in this section and 

Figure 2-10 in the LANL General Part B). The primary traffic routes that may be used to 

transport hazardous explosive waste to TA-39 include State Road 4, State Road 501, Pajarito 

Road, and Ancho Road (Figures 2-4 and 2-5 in this section and Figure 2-10 in the LANL General 

Part 8). 

2.4.2 Traffic Control Signals 

Traffic control signals within TA-14, TA-15, TA-36, and TA-39 in the vicinity of the waste 

management units addressed in this Part 8 permit application include stop signs, posted speed 

limits, and other traffic and pedestrian control signs. The locations of existing signs at these TAs 

in the vicinity of these waste management units are shown on Figures 2-1 through 2-5 of this 

section. 
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WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY 
OPEN BURNING AND OPEN DETONATION 
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LIST OF DEFINITIONS 

Acceptable knowledge - A term broadly defined to include process knowledge, any waste 

analysis data, and/or facility records of analysis. 

Explosive - Any chemical compound or mechanical mixture which, when subjected to heat, 

impact, friction, shock, or other suitable initiation stimulus, undergoes a very rapid chemical 

change with the evolution of large volumes of highly-heated gases that exert pressures in the 

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

Hazardous waste - The criteria for establishing a waste as a hazardous waste are provided in 

the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 '20 NMAC 4.1 ), Subpart II, 

revised November 1, 1995. A waste is considered hazardous if it meets the definition of a solid 

waste described in 20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995; is not exempt 

from regulation; and exhibits one or more of the characteristics described in 20 NMAC 4.1, 

Subpart II, Part 261, Subpart C, revised November 1, 1995, or is listed in 20 NMAC 4.1, 

Subpart II, Part 261, Subpart D, revised November 1, 1995. 

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

Homogeneous waste- Waste that is of uniform composition. 

Open burning - The combustion of any material without control of combustion air to maintain 

adequate temperature for efficient combustion; without containment of the combustion reaction 

in an enclosed device to provide sufficient residence time and mixing for complete combustion; 

and without control of emission of the gaseous combustion products. 

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

faster than the speed of sound. 

Process knowledge- Described in 20 NMAC 4.1, Subpart V, 264.13(a)(2), revised November 1, 

1995, as data developed under Subpart II and existing published or documented data on a 

specific hazardous waste or on hazardous waste generated from similar processes. 
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Solid physical form waste - Any waste stream in a solid physical form. In this document, use 

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

Solid waste - Any waste stream that meets the definition of a "solid waste" as specified in 

20 NMAC 4.1, Subpart II, 261.2, revised November 1, 1995. 

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

primary means to change the chemical, physical, or biological character or composition of the 

hazardous waste, pursuant to 20 NMAC 4.1, Subpart I, 260.10, revised November 1, 1995. 
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3.0 WASTE ANALYSIS PLAN FOR THERMAL TREATMENT BY OPEN BURNING AND 
OPEN DETONATION 

This waste analysis plan (WAP) presents information on the chemical and physical nature of 

hazardous explosive waste treated at Los Alamos National Laboratory (LANL), Technical Area 

(TA) 14, TA-15, TA-36, and TA-39. The waste analysis information contained herein is specific 

to thermal treatment by open burning (OB) or open detonation (OD) (see List of Definitions). 

The content of this WAP generally follows the guidance provided in 'Waste Analysis at Facilities 

that Generate, Treat, Store, and Dispose of Hazardous Wastes-A Guidance Manual" (U.S. 

Environmental Protection Agency [EPA], 1994a); and "RCRA Part B Permit Writers' Guidance 

Manual for Department of Defense Open Burning/Open Detonation Units" (U.S. Army 

Environmental Hygiene Agency [AEHA], 1987). 

Hazardous waste is defined and regulated by the New Mexico Administrative Code, Title 20, 

Chapter 4, Part 1 (20 NMAC 4.1 ), revised November 1, 1995. This WAP addresses hazardous 

waste as defined in the List of Definitions. LANL-wide WAP information is presented in 

Section 3.0 of the LANL General Part B. 

This WAP is organized as follows. Section 3.1 provides information on hazardous explosive 

waste-generating processes and activities, including a facility description, identification of wastes 

managed, and discussion of associated treatment units. Section 3.2 presents waste parameters, 

including the criteria and rationale for selection. Section 3.3 includes requirements for the 

characterization of hazardous explosive waste. Section 3.4 provides verification analysis 

requirements. Section 3.5 addresses special procedural requirements (i.e., procedures for 

ignitable, reactive, and incompatible waste and procedures to ensure compliance with land 

disposal restrictions [LOR] requirements). LANL's waste profiling system is discussed in 

Section 3.0 of the LANL General Part B. 

3.1 FACILITY WASTE-GENERATING PROCESSES. ACTIVITIES. AND IDENTIFICATION OF 

HAZARDOUS EXPLOSIVE WASTE MANAGED 

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

activities. Table 3-1 provides information on potential hazardous explosive waste treated by 

OB/00 at LANL, including brief waste descriptions, waste-generating processes, waste-
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generating locations, the characterization basis for hazardous waste designation (i.e., process 

knowledge and/or analysis), potential EPA Hazardous Waste Number(s), potential hazardous 

constituents in and/or characteristics of the waste, and regulatory limits. ~ij !99!9~~~!::1 ifi 
±~P:J~ :Stt1i ~n! n9B?~~'~~ ~iije~nt·'nent:n~!99~n@~~9 ~w~n~~; rnn~Y m~&l'o9149!~9J:!i!•n~@ns 
m!~?Y! -l~tl¥!i!:f:i~9m Ritin~!i~!¥ er§l:!n~ RR !iP!9i!ii~t99n~~~!ni~i! Iii :§r: I!PI~~ Table 3-2 

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

selection. 

Explosive waste is generated by the Dynamic Experimentation (OX) and Engineering Sciences 

and Applications (ESA) Divisions as a result of research and development or testing activities. 

The explosive compounds are generally nitrated organic compounds such as trinitrotoluene, 

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

the explosives. §ii!nM::1n:: ~ni .firm:::::9~ ~!iYi Ri~ri!i: P:r:::P:iri,!m::::::Pii9ni~!::::'!~::::i:::::§9mm9n 
9P!mP9n!n~::m~::!~!~9~~v~!:::(!i:ai:i.E::@IP:~9~fvt::::l@l~9~::::m'=Yi::P! &~'!f..t:::piolm:::n~m•tl>i::: :§19@9'! 
~ng,P:I.n!i!m::lvm !tt~N!!:=w~!m'=:!SY.~:J!9mn~!!!b(·@xg~=mt·BY.:!~~!m::~~~~'::(~:Q~:m9~W'-*:~tiw 
~~mf.Jig!~p@:!pll::m~i~:[qgq~i!ll~l!:fi:ym~l:mgA?!Ii~n~::~i~'i'=~ Waste explosive materials 

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

waste forms exist, as described in the following sections. 

&ffliM:::f!sii:::nP:~:::K@~~:::nmrrt:~ll!:':=w~-=~,::;!:::m~::mmgm YR!!i:::i,]il11il~:::::::~nr;!~!i&f:mmBn@n~~ 

(iti.8:;::::i?:o~!~nir!~::::n9M~ni.t::in9::::ii~~n9.i'=::!ie:::i!~Joi.:::wi~l::~~~min~::::i?:n!m~:::st::m.enai~iti9P:i 
a~ir!i!!::::sm.~~::::(lisi:i::::i~!m!n4:1~:::=e!~~!e)t,: 

3.1.1 Homogeneous Hazardous Explosive Waste 

Homogeneous (i.e., uniform composition) hazardous explosive waste treated by OB/00 at LANL 

are described generally in the following paragraphs. 

Solid Hazardous Explosive Waste 

Solid hazardous explosive waste consists of off-specification explosives. 

Scrap Hazardous Explosive Waste 

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

from research and development activities and testing operations. 
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Liquid Hazardous Explosive Waste 

Liquid hazardous explosive waste consists of off-specification liquid explosives. 

3.1.2 Heterogeneous Solid Hazardous Explosive Waste 

Heterogeneous (i.e., dissimilar or diverse composition) solid hazardous explosive waste treated 

by 08/0D at LANL generally consists of material from failed experimental detonations, 

paper/tissue (wipes), rags, oil, wood, and machine tools. These wastes are contaminated with 

explosives. 

3.1.3 Description of the 08 Unit 

The 08 thermal treatment unit at LANL addressed in this WAP is located at TA-14 and is 

currently operating under the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 

1995. This unit consists of a small metal burn cage placed within a metal tray. Combustible, 

hazardous explosives-contaminated materials that cannot be safely transported to TA-16 are 

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

3.1.4 Description of the OD Units 

The OD thermal treatment units at LANL addressed in this WAP are currently operating under 

the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995. These units include: 

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

• A thermal treatment unit near TA-15-184 used to treat hazardous explosive waste. 

• A thermal treatment unit near TA-36-8 used to treat hazardous explosive waste. 

• Two thermal treatment units located near TA-39-6 and TA-39-57 used to treat 
hazardous explosive waste. 

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

Part 8 permit application. 

Hazardous explosive wastes are stored only at temporary staging/storage areas at the 08/00 

thermal treatment units addressed in this Part B permit application. 
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3.2 WASTE PARAMETERS [20 NMAC 4.1, Subpart V, 264.13(a)(1 )] 

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

knowledge due to the explosive properties of the waste. Chemical and physical characterization 

is performed prior to treatment of hazardous explosive waste, as required by 20 NMAC 4.1, 

revised November 1, 1995. Waste parameters are selected to ensure that the characterization 

will contain all necessary information to properly treat the waste in accordance with general 

facility standards and LDR requirements. Characterization is performed using the procedures 

described in Section 3.3. 

3.2.1 Proposed Analytical Parameters and Methods [20 NMAC 4.1, Subpart V; 264.13(b)(1 ), 

and Subpart IX, 270.14(b)(2)] 

Proposed analytical parameters and characterization methods for the hazardous explosive waste 

treated by 08/0D at LANL are summarized in Table 3-2. The parameters listed in Table 3-2 

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

waste forms described in Sections 3.1.1 and 3.1.2. Analytical parameter selection and waste 

characterization of explosive waste are based solely on process knowledge due to the explosive 

properties of the waste. 

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

Waste analysis parameters were selected to characterize hazardous explosive waste in 

conformance with 20 NMAC 4.1, revised November 1, 1995. These parameters are based on 

knowledge of raw materials and physical/chemical processes of waste-generating activities. The 

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

3.3 CHARACTERIZATION OF EXPLOSIVE WASTE 

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

by DX and ESA Divisions, and the composition and reactive characteristics of these materials, 

used in testing and experiments, are well documented. Additionally, methods contained in "Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods" (EPA, 1986a), cannot be used 

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

Established explosives have fairly consistent chemical composition for successful experimental 

usage. Attachment 3-1 contains a list of established explosives and their chemical composition. 
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et9Jie!·!~ittmrn4!o!~!99)* ~M i@!',@o:::i~e~e!!¥m; 9§t~o9frt9.: 9n 99nnr~m~nt::99m9!~'arti;.: mn4~; ~n~ 
~iP!?~!¥!~,, ~!~!~:!n:ii~Afim!n~:sr1:=:n~¥W :P:9J !?!in:9i¥i!9 ~n~i §!Rir~n~-,~~!§ 2~ Pr9m~!~f:i~!; 
g¥.plp~i¥!~:i @pg 9¥r91i@Ur!~G§:i Off-specification explosives contain approximately the same 

composition as product explosives. Off-specification explosive waste material has successfully 

undergone thermal treatment by 08/0D in the past, with no additional or alternative procedures 

required to effectively treat these wastes. Thus, explosive waste is sufficiently characterized by 

process knowledge (see Table 3-2). In addition, there are safety considerations that preclude 

routine analysis of explosive wastes. 

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

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

• A change in the results of the 08/0D process occurs (e.g., a difference in the visible 
characteristics of the resulting airborne plume or a premature detonation) 

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

If plans are made to treat a hazardous explosive waste that has not previously been treated by 

08/0D, LANL will collect sufficient information/documentation for the waste (i.e., Waste Profile 

Forms, process knowledge, material safety data sheets, or any additional information for 

acceptable knowledge [see Section 3.3.1]) to ensure that the waste stream can be effectively 

treated by 08/0D prior to initiating the treatment process. 

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

270.14(b)(2)] 

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

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

Extensive sampling and analysis of hazardous explosive waste is constrained or restricted due 

to dangers associated with managing explosive waste and the chemical and physical nature of 

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

• 

• 

• 

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

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

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

3.3.2 Sampling and Analysis for Hazardous Explosive Waste 

The inherent nature of explosive waste makes sampling and analysis dangerous. LANL 

personnel routinely use established explosives products of consistent and documented chemical 

composition for research. Historically, explosive waste has successfully undergone thermal 

treatment by 08/0D with no additional or alternative procedures required. Due to the possible 

safety and handling dangers associated with explosive waste, LANL will rely on process 

knowledge to characterize these wastes. Therefore, sampling and analysis of explosive waste 

will not occur at LANL. 

~~tfiB1=19t ii!J.:~meijna::::~e:,.P@::::mniY•::::B: ~~~::::9t:Jm~:·p,r9e9~1tem~: M9n~9!ioa::rer9stim ~~ 

!!iriig~:::,n:=:::§lilen:::~J~I~e;~:=;=:=::::::=a:li:::;r91!iH::::~p,::,::;e~t!9~:::~ij~:::le~=::l9n!J,9nlt::::erii~m:::i!:=~ 

g!ilni~::~liv!l':::i!ilir~~i:::::ftim:::::lt.!tl::::=~n~N:!ii:::::::::IJJ!:=:::~~:eE!b:::l!:::::!!eem~!g::::ai:'::&m?~:::=t1:~!1)*: 

ihf:ltP~I!:OPt!ti9.9~ti:::!s!~::j;.mp!~09.\\@j::eiliAtBi~l:\,i.ol!ili!~:::::wnl:'mtmo~::Af:letintm~:lil~ 

m~m\i!::::en:::,m~:::::!em:i!:::::i::::t~~=:::=et::::gfttM::::~r!liln~:::::i~~:::::9i:::::~!:titm~nH::::::~m::::::menij919:::vli 

~ma!imin~~~9n::.et:,~rn~::::emeei!l:::::l!~:,::l9n!J,9nni'::::mrP:ir!m~::'::wn!m:::rnm:li~l::::mi:::m9nminni,:~ms 

~ni!!!!i:::isw~imin~:::::P:[::~t::::mBf?::li:1::t:?l~l,:!nmrP:Iri~!ms::::~~::::;rrl::g~:f:;§qg;, 

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

Subpart V, 264.13(a)(3)] 

Verification of explosive waste is done through knowledge of process and strict administrative 

control of the waste generated. 

Verification of process knowledge may be performed to confirm the accuracy of the initial waste 

characterization, to verify that treatment standards have been met, when there is a change in 

a waste-generating process, or when the generator requests a review. If appropriate, verification 

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

with appropriate methods. 

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

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

as for compliance with LDR regulations, are described below. 

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

264.17] 

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

and/or reactive waste managed at TA-14, TA-15, TA-36, and TA-39. Wastes treated by 08/0D 

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

for specific safety and handling procedures associated with the disposal of explosive waste. 

Solid physical form wastes are segregated from any potential liquid-bearing wastes within each 

waste management unit. Thus, ignitable and reactive wastes will not likely be capable of 

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

&r!:!mtmn\::::m:::~~!Mff:::l~9.~:!¥:::::mm!vi :tiilt!.e¥:::,~nmn:::=fm~in•n:::m:,,!!t:::!mrein!~'= :ll!~m!:o~ 
n~mmt:9~9~:r::l&ltm:!!:::o~~~:!~on!~!s~~~ n~m!::I.~:!P:P:m!l~tw~~n::!xP:!m!~i!lflm~m:!n@tM 

Wit:t!i:::::::~li,]~il!'':::I!::::::~n!::::p,r,arB:::::::w~m!1::::::mmni~~~~n~:::=eiE~Ri::::::mr::::::~~~~~:''':::a;:: ~t¥= F.soF:tm~; 

~~~me4im:::::&ma::]ii~m!n~::::i!in~lll::t9r::,m~9-:it~:::mg~::::iiii~fia::::!rn::::l;::::;,;a: ~a::!ri:mi~· m!~; 

~tlmat!::::~s::::rt:mev!::::::m!::::mi!P:~f:tt:P:~i.rlmt:r!~m::::,(PI!!)i::::sr:::m!:::!ml::::n!nrn!ms!nmi9 !91!t:n~i 
(fflpg§XJ:~tJ,9§!§::tt~llln1::::e¥:::RQQ!:~p)'!t~M!sit:!tl::w~-~::nFtilnill:tillit::,:{gQg~}J\~t::~S.~~~~~~ 

(QIQ:,:=)::::i9~::::ini1Riiiet~:::eti1i:::n~~s 

3.5.2 Procedures to Ensure Compliance with LDR Requirements [20 NMAC 4.1, Subpart VIII, 

268.7(a) and 268.7(b)(3), (4), and (5)] 

In accordance with LDR regulations, treatment standards are expressed in two ways: (1) as 

constituent concentrations in the waste (from either an extract of the waste, as determined by 

the toxicity characteristic leaching procedure, or from the total volume of the waste, referred to 

as total waste analysis) or (2) as specified treatment technologies. The specified treatment 

technology for explosive waste (i.e., ignitable and/or reactive) is deactivation; therefore, 

verification through analysis is not necessary. LANL will document in its operating record that 
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the appropriate treatment technology has been employed prior to land disposal. An example of 

LANL's Land Disposal Restrictions Notification Form is provided as Figure 3-2 in the LANL 

General Part 8 (LANL, 1996a). 
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Waste Description 

Solid explosive (off-
specification) 

Scrap explosive (discrete 
process explosives) 

Liquid explosive (off-
specification) 

Explosives-contaminated 
material 
(material/equipment may 
include paper, rags, oil, 
wood, machine tools) 
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Table 3-1 

Descriptions of Hazardous Explosive Waste Treated by Open Burning/Open Detonation 
at Los Alamos National Laboratory 

Potential Hazardous Regulatory 
Technical Area (TAl Potential EPA8 Constituents and/or Limitsb 

Waste-Generating Where Waste is Basis for Hazardous Waste Characteristics in (milligrams 
Process Description Generated Characterization Numbers the Waste per liter) 

Homogeneous Wastes 

Explosives preparation TA-14, TA-15, TA- Process knowledge D001 lgnitability Not 
36, and T A-39 applicable 

(NA)c 
0003 Reactivity NA 
D005 Barium 100.0 
F005 Spent non-halogenated NA 

solvents 

Research and TA-14, TA-15, TA- Process knowledge 0001 lgnitability NA 
development activities 36, and T A-39 0003 Reactivity NA 
and testing operations D005 Barium 100.0 

F005 Spent non-halogenated NA 
solvents 

Explosives preparation TA-14, TA-15, TA- Process knowledge 0001 lgnitability NA 
36, and TA-39 0003 Reactivity NA 

0005 Barium 100.0 
F005 Spent non-halogenated NA 

solvents 

Heterogeneous Wastes 

Research and TA-14, TA-15, TA- Process knowledge D001 lgnitability NA 
development activities 36, and T A-39 D003 Reactivity NA 
and testing operations D005 Barium 100.0 

F005 Spent non-halogenated NA 
solvents 
---------------··-·- -

U.S. Environmental Protection Agency. 
b A solid waste exhibits the characteristic of toxicity if the extract from a representative sample of the waste contains any of the contaminants listed at a concentration 

equal to or greater than the respective value given in the New Mexico Administrative Code, Title 20, Chapter 4, Part 1, Subpart II, Part 261, Subpart 0, revised 
November 1, 1995. 

c Not applicable: Refers to the absence of regulatory limits for ignitable and reactive characteristic wastes. 
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Table 3-2 

Parameters, Characterization Methods, and Rationale for Hazardous Explosive Waste 

Waste Description Paramete,;t Characterization Method Rationale 
Solid explosive - Barium - Acceptable knowledge0 - Determine character-

- Spent non-halogenated istic for ignitability and 
solvents reactivity 

- lgnitability - Determine toxicity 
- Reactivity characteristic 

- Determine presence or 
absence of hazardous 
constituents 

Scrap explosive - Barium - Acceptable knowledge - Determine character-
- Spent non-halogenated istic for ignitability and 

solvents reactivity 
- lgnitability - Determine toxicity 
- Reactivity characteristic 

- Determine presence or 
absence of hazardous 
constituents 

Liquid explosive - Barium - Acceptable knowledge - Determine character-
- Spent non-halogenated istic for ignitability and 

solvents reactivity 
- lgnitability - Determine toxicity 
- Reactivity characteristic 

- Determine presence or 
absence of hazardous 
constituents 

Explosives-contaminated - Barium - Acceptable knowledge - Determine 
material - Spent non-halogenated characteristic for 

solvents ignitability and reactivity 
- lgnitability - Determine toxicity 
- Reactivity characteristic 

- Determine presence or 
absence of hazardous 
constituents 

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

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

1 
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WX-3 SOP 1.1. 0 
Page 1 
Revision 5 
General Revision 8/86/rll~ 

EXPLOSIVES 

I. Scope 

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

II. Nature and Uses of Explosives 

A. Types 

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

1. Primary Explosives 

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

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

* Indicates Change 
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* 
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(cont.) 

2. Booster Explosives 

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

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

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

3. Secondary Explosives 

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

- I I \'-( ~ 
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(cont.) 

b. Most of the explosives processed at S-Site 
are secondary explosives, and they are 
normally called high explosives. 

Health Hazards 

Most of the explosives processed at S-Site present a 
possible health hazard. For this reason, one must 
avoid taking them into the body through either the 
mouth, lungs, or skin. HSE Division is aware of 
these hazards and keeps site personnel informed of 
the allowable exposures for the various operating 
conditions. HSE. also helps with the selection of 
masks and other safety devices where it is determined 
that such a device is required. 

Compatibility with Other Materials 

1. There are times when an explosive is mixed with 
another material, which by itself is not an 
explosive, but the mixing of the two, or just 
the placing of the two in contact, creates an 
unsafe situation. Two such materials are said 
to be incompatible. All situations that will 
create such a condition are to be avoided. 

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



II. (cant.) 

D. Approval for Use 

Before any explosive material can 
and Area 27, Able Site, NTS, each 
be identified analytically by the 
cal laboratory. Signed copies 
Material Release Memorandum must 
operating personnel of Groups M-1 
identified material is processed. 

III. Explosives Operations 

A. Explosives Area . 

WX-3 SOP 1.1. 0 
Page 4 
Revision 8 

be used at S-Si te 
lot or batch must 

Group M-1 analyti­
of the approved 

be furnished to ~~ 
and WX-3 before the 

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

B. Administrative Area 

1. Explosives are not allowed in the Administrative 
Area except for contamination on issued apparel 
or explosives transportation vehicles. The 
issued apparel is cleaned in the WX-3 laundry in 
Building TA-16-193 and, although the quantity of 
explosives involved is very small, these opera­
tions are governed by SOPs. Explosives trans­
portation vehicles must not contain visible 
amounts of explosives when in the Administrative 
Area. 
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(cont.) 

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

3. Explosives vehicles at NTS must be 
free from explosives contamination 
personnel before being released to 
motor pool for maintenance. 

certified 
by WX-3 

the REECO 

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

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

A. Established Explosives 

Some of these explosives are identified by popular 
names or groups of letters that are widely known in 
the explosives and propellants industries. The other 
explosives, PBX and XTX, are identified by material 
code numbers. These material codes are four-digit 
numbers that are usually written with PBX or XTX 
preceding them. The established explosives are 
listed in Table 1 of this SOP along with their 
nominal compositions. 
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IV. (cont.) 

* B. Developmental Explosives 

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

c. Detonators 

1. Types of Detonators 

a. High Energy 

The majority of the detonators handled and 
assembled into test devices at S-Site and 
Area 27, Able Si~-'FL~l'A.1itre the exploding 
bridge wire (EBW) 1\ type.s that can be fired 
only by high eriergy electrical pulses. 
This type of detonator contains boostering 
explosives, but does not contain primary 
explosives. They are insensitive to 
normally encountered static charges and 
eletromagnetic radiation. As finished 
items, these detonators are not appreciably 
more sensitive than the high explosives 
used at S-Site and Able Site, Area 27, NTS. 
Detonators approved for use are listed in 
Table 3 of this SOP. 

b. Low Energy 

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

Precautions to be taken in the assembly of 
devices with low-energy detonators are 
delineated in SOP 11.1. 2. Low-energy 
detonators approved for use at S-Site and 
Able Site, Area 27, NTS, are listed in 
Table 3 of this SOP. 

2. Approval for Use 

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

3. Transportation and Storage 

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

D. Squibs 

Electrically fired squibs are used by WX-3 in the 
disposal operations covered under SOP Chapter 22. 
The squibs are transported and stored in the 
DOT-approved containers in which they are received or 
in the WX-3-approved container (13Y-100279, SOP 
13 .1. 0) • The squibs approved for these operations 
are DuPont S-94, WX-3 Code Number 225-03, or other 
similar DuPont S-series squibs. 
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IV. (cont.) 

* E. 

* Addition 

Munitions 

Pending approval by the EOC, munitions with or 
w~thout their ¥uze end arming systems can be re­
ceived and stored at S-Site. The WX-3 HE Transpor­
tation and Handling Supervisor or the PMA Supervisor 
must receive documentation recording EDC approval 
prior to long-term storage o¥ any munition. In the 
instance that munitions are received without proper 
documentation, the munition will be held in short­
term storage ¥or a period o¥ thirty days. I¥ 
written approval hee not been given e¥ter thirty 
days, the munition will either be returned or 
disposed o¥. 

NOTE: Signature page for SOP 1 .1.0 will become page 9, revision 0, 
·on next general revision. 

SUBMITTED SUBMITTED 

?-9-d 
DATE DATE DATE 

...c::.---k----7-7-!7 
DATE 

7 /Jt:t/~ 7 
DATE 



Name or Code 

Al ANFOa 

AN 

ANFO 

Baratol 

BDNPA 

BDNPF 

B 1 ack powder 

Boracitol 

Composition A-3 

TABLE 1 

TA-16 SOP 1.1.0* 
PAGE 1 of Table 1 
PAGE REVISION 18 _;;...;;;._ ____ _ 
FEBRUARY 28, 1986 

ESTABLISHED EXPLOSIVES AT TA-16 
NOMINAL COMPOSITIONS 

Composition 

Ammonium nitrate/fuel oil/aluminum power 

Ammonium nitrate 

Ammonium nitrate/fuel oil 

76 wt% Barium nitrate/24 wt% TNT 

Bis(dinitropropyl) acetal 

Bis(dinitropropyl) .fonnal 

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

60 wt% Boric acid/40 wt% TNT 

5,7-Dinitro-1-picrylbenzotriazole 

91 wt% RDX/9 wtr. beeswax 

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

bsee HED-037, For Transportation Only. 
*General revision of Table 1. 



Table 1 (Cont) 

~arne or Code 

Composition A-4 

Composition A-5 

Composition B and B-3 

Composition C-3 

Composition C-4 

Cyclotol, 75/25 

Cyclotol, 70/30 -· 

DATB 

DBA-1a 

Detasheet C 

Jetasheet D 

TA-16 SOP 1.1.0 
PAGE 2 of Table 1 
PAGE REVISION 11 _ _.;.... ____ _ 
FEBRUARY 28, 1986 

Composition 

97 wt% RDX/3 wt~ beeswax 

98.5 wt% RDX/1.5 wt% beeswax 

60 wt% RDX/40 wt% TNT 

88 wt% RDX/12 wt% wax 

91 wt% RDX/2.1 wt% polyisobutylene/1.6 wt~ 
motor oil/5.3 wt~ di(2-ethylhexyl) sebacate 

75 wt% RDX/25 wt% TNT 

70 wt% RDX/30 wt% TNT 

Diaminotrinitrobenzene 

AN/NaN03/TNT/H20/thickener 

63 wt% PETN/8 wt% NC/29 wt% elastomeric binder 

75 wt% PETN/25 wt% elastomeric binder 

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

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



Tab 1 e 1 { Cont) 

Name or Code 

DINGU 

ONPA 

DNT 

toe-sa 
EuC-28b 

EDC-32C 

EDC-37d 

*EDC-38e 

HSX-1 

Composition 

Di nit roglyco lu ri 1 

TA-16 SOP 1. 1.0 
PAGE 3 of Table 1 
PAGE REVISION 3 -------
FEBRUARY 28, 1986 

2, 2-Di nit rap ropyl acrylate polymer 

Dinitrotoluene 

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

94 wt% RDX/6 wt% FPC 461 

85 wt_% lfo1X/15 wt% Viton A 

91 wt% lfo1X/l wt% nitrocellulose/8 wt% K-10 liquid 

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

40 wt% RDX/38 wt% TNT/17 wt% Al/5 wt% Wax/0.5 
wt% CaCl2 

aEDC-8 is the United Kingdom's version of XTX-8003 
DcuC-28 is the United Kingdom's version of PBX 9407 
c~DC-32 is the United Kingdom's version of LX-04. 
CFor shipping, storage, and experimental evaluation of quantities less 

than 5 g and for assembly of finished charges into test devices only. 
eFor shipping, storage, and analytical evaluation of molding powder and 

assembly of finished pieces into test devices. 

*Item added to Page. 

APPROVALS: 

4 -l]- 96 

Date 

<~/<J?:k' 

HSE- ' Date 



Tab 1 e 1 (Cant) 

Name or Code 

High Energy 
Propellantsa 

HMX 

HNS 

K-lob 

LX-04 

LX-07 

LX-14 

Methane/oxygenb 

NC 

Nitromethane 

NQ 

1~TO* 

Octal 

PBX-9001 

*Item added. 

TA-16 SOP 1. 1.0 
PAGE 4 of Table 1 

PAGE REVISION 9 -------
MAY 1, 1987 

Composition 

Solid propellants generally used in missile 
systems 

Cyclotetramethylenetetranitramine 

Hexanitrostilbene 

65.3 wt% dinitroethylbenzene/34.7 wt% 
trinitroethylbenzene 

85 wt% HMX/15 wt% Viton A 

9Q·wt% HMX/10 wt% Viton A 

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

Explosive mixtures of methane and oxygen gases 

Nitrocellulose, cellulose nitrate 

Nitromethane 

Nitroguanidine 

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

75 wt% HMX/25 wt% TNT 

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

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

5-g quantities. 

M-

~-1(,/f? 
DATE 

Date 5"/t 1$7 
; 

,~d~? 
~ 



Table 1 (Cont) 

Name or Code 

PBX-9007 

PBX-9010 

PBX-9011 

PBX-9205 

PBX-9206 

PBX-9401 

PBX-9404 

PBX-9405 

PBX-9407 

PBX-9501 

PBX-9502 

PBX-9503 

PBXW-113 

Composition 

TA-16 SOP 1.1.0 

PAGE 5 of Table 1 
PAGE REVISION 0 -------
FEBRUARY 28, 1986 

90 wt% RDX/9.1 wt~ polystyrene/0.5 wt% dioctyl 
phthalate/0.4 wt% resin 

90 wt% ROX/10 wt~ Ke1-F 3700 elastomer 

90 wt% HMX/10 wt% Estane 5703 F-1 

92 wt% ROX/6 wt% po1ystyrene/2 wt% dioctyl 
phthalate 

92 wt% HMX/8 wt% Ke1-F 3700 elastomer 

94.2 wt% ROX/3.6 wt% po1ystyrene/2.2 wt~ 
triocty1 phosphate 

94 wt~ HMX/3 wt~ nitrocellu1ose/3 wt% 
chloroethyl phosphate 

94 wt% ROX/3 wt% ni'trocellu1ose/3 wt% 
chloroethyl phosphate 

94 wt% ROX/6 wt% Exon 461 

95 wt% HMX/2.5 wt% Estane/2.5 wt% BONPA/F 

95 wt% TATB/5 wt% Ke1-F 800 

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

88 wt~ HMX/12 wt% rubber/plasticizer binder 



Tab 1 e 1 (Cant) 

Name or Code 

Pentolite 

PETN 

Pic ric Acid 

*PYX 

RDX 

Smokeless Powder 
(Single Base) 

Smokeless Powder 
(Double Base)· 

STRATABLAST ca 

TAGNb 

TAL-1005Ea 

TA-16 SOP 1.1.0 
PAGE 6 of Table 1 

PAGE REVISION 0 -------
FEBRUARY 28, 1986 

Composition 

50 wt% PETN/50 wt% TNT 

Pentaeryth ri to 1 tet rani t rate 

Du Pont 85 wt% pure 

2,6-Bis(picrylamino)-3,5-dinitropyridine 

Cyclonite, cyclotrimethylenetrinitramine 

Standard military grades. Single or multi­
perforated grains of colloided nitrocellulose. 
Stabilizers, plasticizers, inorganic nitrates, 
and other modifying agents may also be present. 

Standard military grades. Single or multi­
perforated grains of colloided nitrocellulose 
containing nitroglycerin or nitroglycol. 
Stabilizers, plasticizers, inorganic nitrates, 
and other modifying agents may also be present. 

Slurry blasting explosive 

Triaminoguanidine nitrate 

Slurry blasting explosive' 

*Item added to previous rev1s1on. 
aFor transportation only to and from M- and WX-Division Groups and 

storage by Group WX-3. 
bFor shipping, storage, and experimental evaluation on less than 5-g 

quantities. 



Table 1 (Cant) 

Name or Code 

TATB 

Tetryl 

TNS 

TNT 

TNT/NC 

*TPM 

/Tritonal 

XTX-8003 

XTX-8004 

*Item added to page. 

M-DO 

WX-3 

HSE-3 

Composition 

TA-16 SOP 1. 1.0 
PAGE 7 of Table 1 

PAGE REVISION 1 ___;;;..._ ____ _ 
June 18, 1987 

Triaminotrinitrobenzene 

2,4,6-Trinitrophenylmethylnitramine 

Trinitrostilbene 

Tri nitro to 1 uene 

80 wt~ TNT/20 wt% NC 

Tripicrylmelamine 

80 wt% TNT/20 wt% aluminum powder 

80 wt% Recrystallized PETN/20 wt% Sylgard 182 

80 wt% RDX/20 wt% Sylgard 182 

I roate 

Date 

Date 
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Date 
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- .. ' SOP 1. l O,;z 

TABLE Z tu~-3 Paoel of Tabl!.,L 

uEV'ZLOPMENTAL EXPLOSIVES AT CiROUP-e51! =a•POQI Revition 7 -- -
"!'he explosives listed in this table have b-=en approved !or devel9pment 

accoz·din; to the procedure a in "Ciroup QJclli $..Hiah Exploaivea Development L,.A>,c .• ~ 

Procadurea and Authorization·•. Any limitation• or apecial inati'Uctiont 

zoelatin to theae ex:ploaivea, other than tbote contained in the QIIIII,...SOP's, w )(.-3 
will be £ound in the referenced IU&h Explotivea Development Propo1al (HED). 

Azly a.uch limitatioa.. or inatruction• muat b~J obaervcd in addition to, and in 

the 1 une mazmer aa, tboso in the appropriate SOP'•· 

Experimental Nominal Compoaition Re£erance Weight 

Code ~umber Weight Percent HED Limit 

X·OOOl . 86. 1 HMX/13. 9 lndowax 17\).' 175 001 5 pounda 

x-oooz 89. Z HMX/10. 8 lndowax 170/175 001 5 pounda 

X-00:>3 9Z.1 HMX/7. 9 Indowa.X 170/175 001 5 pounda 

X-0004 M. C) HMX/5. 1 lndowax 170/175 001 5 pound• 

X-0005 91.5 HMX/Z. 5 lndowax 170/175 001 5 pounds 

X-0006 az. 6 HMX/17. 4 Eatane 5740X-Z 001 5 pounds 

.<-OO\l7 86.4 HMX/13. 6 Eatane 5740X·2 001 1500 pounds 

X·OO:l9 93.4 HMX/6. 6 Ettane S740X-Z 001 1500 pounds 

X-0010 96. 8 HMX/3. Z Ettane 5740X-2 001 S pounds 

X-0011 8Z. 6 HMX/17.4 CPR·1-46A 001 5 pou.nds 

X-0012 86.4 HMX/13. 6 CPR·1·46A 001 5 pounds 

X·0013 90. 0 HMX/10. 0 CPR·l-46A 001 5 pounds 

X-001" 93.4 HMX/6. 6 CPR-1-46A 001 5 pounda 

X-0015 96.8 HJ..OC/3. Z CPR-1-46A 001 S pounds 

X-0016 az. 6 HMX/17. 4 CPR·1-46C 001 5 pounds 

X-0017 86.4 HMX/13. 6 CPR·1-46C 001 5 pounds 

X-0018 90. 0 HMX/10. 0 CPR·1-46C 001 S pounds 

X-0019 93.4 HMX/6. 6 CPR·1-46C 001 5 pounds 

X-0020 96.8 HMX/3. Z CPR-1-46C 001 5 pounds 

*Till• chanaed from Paae Reviaion 6 

,6~~ .,.,. II. &. . IROOK$ 



.. ~ ....... ...... 
SOP 1.1.0 
Pave 2 of Tabl&.l._ 

rablc 2, continued) Pave Revltion -L 

Expedmental Nominal Composition Reference Weight 
Code Number ICI Wcisht Percent HED Limit 
X·0021 78. 3 HMX/21. 7 Halowax 1001 001 5 pounds 
x-oo22 82.8 HMX/17. 2 Ha1owax 1001 001 5 pounds 
X·0023 87.2 liMX/12. 8 Halowax 1001 001 S pounds 
X·0024 91. 5 HMX/8. 5 llalowax 1001 001 5 pounds 
X-0025 95.8 HMX/4. 2 Halowax 1001 001 5 pounds 
X-0026 77. 3 HMX/22. 7 Halowax 1013 001 5 pounds 

X-0027 82.0 HMX/18. 0 Halowax 1013 001 5 pounds 

X-0028 86.6 HMX/13. 4 Halowax 1013 001 5 pounds 

X-0029 91. 1 HMX/8. 9 Halowax 1013 001 5 pounds 

X-0030 95. 6 HMX/4. 4 Halowax 1013 001 5 pounds 

X-0031 76. 2 HMX/23. 8 Halowax 1014 001 5 pounds 

X-0032 81.0 HMX/19. 0 Halowax 1014 001 5 pounds 

K-0033 85.8 HMX/l4. 2 Halowax 1014 001 5 pounds 

X-0034 90. 6 HMX/9. 4 Halowax 1014 001 5 pounds 

X-0035 95. 3 HMX/4. 7 Halowax 1014 001 5 pounds 

X-0036 74. 0 HMX/26. 0 Halowax 1051 001 5 pounds 

X-0037 79.2 HMX/20. 8 Halowax 1051 001 S pounds 

X-0038 84. 3 HMX/15. 7 Halowax 1051 001 5 pounds 

X-0039 89. 5 HMX/10. 5 Halowax 1051 001 5 pounds 

X-0040 94. 8 HMX/5. 2 lfalowax 1051 001 5 pounds 

X-0041 86.0 HMX/14. 0 Epolene LV 001 5 pounds 

X-0042 89. 1 JnOC/10. 9 Epolene LV 001 S pounds 

X·0043 92. 1 HMX/7. 9 Epolene LV 001 5 pounds 

X-0044 94.9 HMX/5. 1 Epolene LV 001 S pounds 

X-0045 97.5 HMX/2. 5 Epolene LV 001 S pounds 



.......... ........ 

':able 2, continued) 

SOP 1. 1. 0 
PaQt 3 of TablL!_ 
PaQt Rtviaion 3 -

Experimental Nominal Composition Reference Welaht 
Code Number . • Welsht Percent HED Limit 

X-0046 85. 9 HMX/14. 1 Epolene HD 001 5 pounds 
, 

X-0047 89. 0 HMX/11. 0 Epolene HD 001 5 pounds 

X-0048 92.0 HMX/8. 0 Epolene HD 001 5 pounds 

X-0049 94.8 HMX/5. 2 Epolene HD 001 5 pounds 

X-0050 97.5 HMX/2. 5 Epolene HD 001 5 pounds 

X-0051 77.6 HMX/22. 4 Chlorowax 70 001 5 pounds 

X-0052 82. 2 HMX/17. 8 Cblorowax 70 001 5 pounds 

X-0053 86.7 HMX/13. 3 Chlorowax 70 001 5 pounds 

X·OOS4 91. 2 HMX/8. 8 Cblorowax 70 001 5 pounds 

X-0055 95. 6 HMX/4. 4 Chlorowax 70 001 5 po'Uilds 

X-0056 73.0 HMX/27. 0 Kel·F Wax 200 001 5 pounds 

X-0057 78. 3 HMX/21. 7 Kel•F Wax 200 001 5 pound• 

X-0058 83. 6 HMX/16. 4 Kel•F Wax 200 001 5 pounda 

X-0059 89. 0 HMX/11. 0 Kel·F Wax ZOO 001 5 pounds 

X-0060 94. 5 HMX/5. 5 Kel·F Wax 200 001 5 pounds 

X-0061 '75. 5 HMX/24. 5 Kel·F Elastomer L1107 001 5 pounds 

X-0062 80.4 HMX/19. 6 Kel·F Elastomer L1107 001 5 pounds 

X-0063 85. 3 HMX/14. '7 Kel·F Elastomer Ll107 001 5 pounds 

X-0064 90. 2 HMX/9. 8 Kel·F Elastomer L 110'7 001 5 pounds 

X-0065 95. 1 HMX/4. 9 Kel-F Elastomer Ll107 001 5 pounds 

• X-0066 '75. 5 HMX/24. 5 Kel·F Elastomer 3700 001 5 pound• 

X-0067 80.4 HMX/19. 6 Kel·F Elastomer 3700 001 5 pounda 

X-0068 85. 3 HMX/14. 7 Kel·F Elastomer 3700 001 5 pounds .. 
X-0069 90. 2 HMX/9. 8 Kel-F Elastomer 3700 001 5 pound• 

X-0070 95. 1 HMX/4. 9 Kel-F Elastomer 3700 001 5 pounds 



....... 
SOP 1. 1. 0 

(Table 2, continued) 
Po;t 4 o! Ta.blstJ_ 
PoQt Rtviaion -L 

E'.xpel'imental Nominal Composition Re!erence Weight 
Code Number • Weisht Percent HED Limit 

X-0071 77.0 HADC/23. C Exon 461 001 S pounds 

X-0072 81.7 t-l~DC/18. 3 Exon 461 001 S pounds 

X-0073 86.4 HMX/13. 6 Exon 461 001 S pounds 

X-0074 91.0 li~tX/9. 0 I:xon 461 001 5 pounda 

X-0075 95. S HMX/4. 5 !:Xou ·l jJ 001 5 pounds 

X-0076 85.6 RDX/14. 4 lnclowax 170/175 001 S pounda 

X-0077 88.7 RDX/11. 3 Indowax 170/175 001 5 pounda 

X-0078 91.7 RDX/8. 3 lndowax 170/175 001 5 pounds 

X-0079 94. 6 RDX/5. 4 tndowax 170/175 001 5 pounda 

X-0080 97.4 RDX/2. 6 Indowax 170/175 001 5 pounds 

X-0081 81. 9 RDX/18. 1 Eatane 5740X·2 001 5 pounds 

X-0082 85. 7 RDX/14. 3 Eatano 5740X·2 001 5 pounds 

X-0083 89. 5 RDX/10. 5 Eatane 5740X·2 001 5 pounds 

X-0084 93;·1 RDX/6. 9 Eatane 5740X-2 001 5 pounds 

X-0085 96.6 RDX/3.4 Eatane 5740X·Z 001 5 pounds 

X·0086 81.9 RDX/18.1 CPR·1·46A 001 5 pounds 

X-0087 85. 7 RDX/14. 3 CPR·1-46A 001 5 pounds 

X·0088 89. 5 RDX/10. 5 CPR-1-46A 001 5 pounds 

X-0089 93. 1 RDX/6. 9 CPR.·1-46A 001 5 pounds 

X-0090 96.6 RDX/3.4 CPR-1-46A 001 5 pounds 

X-0091 76.4 RDX/23. 6 Halowax 1013 001 5 pounds 

X-009Z 81. Z Jl.DX/18. 8 Halowax 1013 001 5 pounds 

X-0093 86.0 RDX/14. 0 Halowax 1013 001 5 pounds 

X-0094 90.7 RDX/9. 3 Halowax 1013 001 5 pounds 

X-0095 95.4 RDX/4. 6 Halowax 1013 001 5 pounds 

• Item changed from Page Revision 2 



.......... ...... 
SOP 1. 1. 0 

('rable 2, continued) 
Pa;eS o£ TablLt._ 
Pa;e Aevisian 3 

Experimental Nominal Compoaition Reference Weight 
Code Number • Vfeisht Percent HED Limit 

X·0096 85. 4 PJJX/14. 6 Epolen.e LV 001 5 pound• 

X-0097 88. 6 RDX/11. 4 Epolene LV 001 5 poUDda 

X-0098 91.7 RDX/8. 3 Epolene LV 001 5 pound• 

X-0099 94. 6 RDX/5. 4 Epolene LV 001 5 pounds 

X-0100 97.4 RDX/2. 6 Epolene LV 001 5 pound• 

X-0101 74. 5 RDX/25. 5 Kel·F 3700 001 5 pounds 

X-0102 79.6 RDX/20. 4 Kel·F 3700 001 5 pound• 

X-0103 84. 7 RDX/15. 3 Kel·F 3700 001 5 pounds 

X·0104 89. 8 RDX/10. 2 Kel·F 3700 001 5 pound• 

X-0105 94.9 RDX/5. 1 Ke1·F 3700 001 5 pounc!s 

X·0106 76.1 RDX/23. 9 Exon 461 001 5 pounds 

X-0107 80.9 RDX/19. 1 Exon 461 001 5 pounds 

X-0108 85.1 BJJX/14. 3 Exon 461 001 5 pounds 

X-0109 90. 5 RDX/9. 5 Exon 461 001 5 pounds 

X-0110 95. 3 RDX/4. 7 Exon 461 001 5 pounds 

X-0111 94. 8 Jn!X/0. 0 NQ/5. 2 Estanc 5740X-2 002 5 pounds 

X-0112 85. 9 HMX/8. 9 NQ/5. 2 E1tanu 5740X-2 ooz 5 pounda 

X-0113 76.7 HMX/18. 0 NQ/5. 3 Estane 5740X·2 002 400 pounds 

X-0114 67.6 HM:X/27. 1 NQ/5. 3 Eatane 5740X·2 002 5 pounds 

X-0115 58. 3 HMX/36. 4 NQ/5. 3 E1tar1e 5740X-2 002 5 pounds 

:X-0116 48.9 HMX/45. 8 NQ/5. 3 EatazLe S740X·2 002 5 pounds 

X-0117 39. 3 ~!X/55. 3 NQ/ S. 4 Esw.e 5740X·Z 002 5 pounds 

X-0118 29.7 HMX/64. 9 NQ/5. 4 E1tar1e 5740X-2 ooz 400 pounds 

X·Oll9 19. 9 IU.OC/74 .. 6 NQ/5. 5 Estane 5740X-2 002 5 pounds 

X-0120 10.0 HMX/84. 5 NQ/5. 5 Estane S740X·2 002 S pounds 

1-~. u·.~ fal '· 
·~ 
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SOP 1. 1. 0 
Pa;e 6 of TablLl_ 

•b1e 2, continued) Pa;t Revitlon ...L 

l:xpeJ'lmental Nonuna.l Compo•itlon Re!erence Weight 
Code Number • Wetsht Percent HED Limit 

X-0121 92.9 HMX/0. 0 ;iQ/7. 111alowax 1013 002 5 pound• 
X-Ol2Z 84. 1 HMX/8. 8 NQ/7. 1 Halowax 1013 ooz 5 pound• 
X-0123 75.2 HMX/17. 6 NQ/7. 2 Halowax 1013 ooz 5 pound• 
X-0124 66.2 JD..OC/26. 6 NQ/7. Z Halowax 1013 002 5 pound• 

X-0125 57.1 HMX/35. 6 NQ/7. 3 Halowax 1013 ooz 5 pound• 
X-01Z6 47.9 HMX/44. 8 NC/7. 3 Halowax 1013 ooz 5 pound• 

X-0127 38.5 HMX/54.1 NQ/7.4 Halowax 1013 002 5 pound• 

X-0128 Z9.1 HMX/63. 5 NQ/7.4 Halowax 1013 002 5 pound• 

X-0129 19.5 HMX/73. 1 NQ/7.4 Halowax 1013 002 5 pound• 

X-0130 9. 8 HMX/82. 7 UQ/7. 5 Halowax 1013 002 5 pound• 

X-0131 92. 8 HMX/0. 0 NQ/7. 2 Exon 461 ooz 5 pound• 

X-0132 84.0 HMX/8. 7 nC/7. 3 Exon 461 ooz 5 pound• 

-0133 75.1 HMX/17. 6 NQ/7. 3 Exon 461 002 5 pound• 

X-0134 66.1 HMX/Z6. 5 NQ/7.4 Exon 461 ooz 5 pound• 

X-0135 57.0 HMX/35. 6 NQ/7. 4 Exon 461 002 5 pound• 

X-0136 47.8 HMX/44. 8 NQ/7. 4 Exon 461 ooz 5 pounds 

X-0137 38.5 HMX/54. 0 NQ/7. 5 Exon 461 002 5 pound• 

X-0138 29.0 HMX/63. 5 NQ/7. 5 Exon 461 002 5 pounds 

X-0139 19.5 ID.OC/72. 9 NQ/7. 6 Exon 461 002 5 pounds 

X-0140 9. 8 HMX/82. 6 ~Q/7. 6 Exon 461 ooz 5 pounds 

X-0142 90. Z HMX/4. 6 r.ATB/5. 2 Eatane 5740~-2 004 5 pounds 

X-0143 85. 6 HMX/9. Z I:ATB/5. Z Eatane 5740:(-2 004 400 pounds 

X·0144 76. 3 HMX/18. 5 DATB/5. Z Eatane 5740:{-Z 004 400 pound• 

X-0145 67.0 HMX/27. 8 DATB/5. Z Eatane 5740X·2 004 400 pounds 



.......... ...... 
SOP 1. 1. 0 
Paoe 7 o! Table 2 

•-able 2, continued) -Poo• Reviaion _j_ 
., 

Experimental Nominal Compoaition Reference Weiaht 
Code Number • Welsht Percent HED. Limit 

X-0146 57.7 HMX/37. 1 DATB/5. 2 Eatanc 5740X-2 004 400 pounda 
X-0147 48.2 HMX/46. 5 DATD/5. 3 Eata.ne 5740X-2 004 400 pound• 
X-0148 38.6 HMX/56. 1 DATB/5. 3 Eatane 5740X-2 004 5 pounda 
X-0149 29. 1 HMX/65. 6 DATB/5. 3 Eatane 5740X·Z 004 5 pound• 
X-0150 19.5 HMX/75. 2 DATB/5. 3 Eatane 5740X-2 004 5 pound• 
X-0151 9. 7 HMX/84. 9 DATB/5. 4 Eatane 5740X-2 004 5 pounda 

X-0152 4. 9 HMX/89. 7 DATB/5. 4 Eatane 5740X-2 004 5 pounda 

X-0154 88.4 IU.IX/4. 5 DATD/7. 1 Halowax 1013 004 5 pound• 
X-0155 83.9 10-IX/9. 0 DATB/7. 1 H&lowax 1013 004 5 pounda 

X-0156 74.8 10-0C/18. 1 DATB/7. 1 Halowax 1013 004 5 pounda 

X-0157 65.6 HMX/27. Z DATB/7. Z Halowax 1013 004 5 pound• 

X-0158 56.4 HMX/36. 4 DATD/7. 2 lialowax 1013 004 5 pounda 

. -0159 47.2 HMX/45. 6 DATB/7. 2 Halowax 1013 004 5 pounds 

X-0160 37.9 HMX/54. 9 DATB/7. 2 Halowax 1013 004 5 pounds 

X-0161 28.5 mDC/64. 2 DATB/7. 3 Halowax 1013 004 5 pounds 

X-0162 19.0 HMX/73. 7 DATB/7. 3 Halowax 1013 004 5 pounds 

X-0163 9. 6 HMX/83. 1 DATB/7. 3 Halowax 1013 004 5 pounds 

X-0164 4. 8 Hl&X/87. 9 DATB/7. 3 Halowax 1013 004 5 pounds 

X-0165 92.2 HMX/0. 0 DATB/7. 8 KFE 3700 004 5 pounds 

X-0166 87.7 HMX/4. 5 DATB/7. 8 KFE 3700 004 5 pound• 

X-0167 83.3 HMX/8. 9 DATB/7. 8 KFE 3700 004 5 pounds 

X-0168 74.2 HMX/17. 9 DATB/7. 9 KFE 3700 004 5 pounds 

X-0169 65. 1 HMX/27. 0 DATB/7. 9 KFE 3700 004 400 pounds 

X-0170 56.0 HMX/36. 1 DATB/7. 9 KFE 3700 004 5 pounda 

ed from Page Revialon 0 
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SOP l. l. 0 

(Table 2, continued) 

~erimental 

PoQt 8 of Tabl!..L_ 
Pave Rtviaian 2 -

Code Number 

X·0171 

X-0172 

X-0173 

X-0174 

X-0175 

X-0176 

X-0177 

X-0178 

X-0179 

X-0180 

X-0181 

X-0182 

X-0183 

..<-0184 

X-0185 

X-0186 

X-0187 

X-0188 

X-0189 

X-0190 

X-0191 

X-019Z 

Nominal Compo1ition 
• Weight Percent 

46.8 HMX/45. 3 DATD/7. 9 KFE 3700 

37.6 ln-OC/54. 5 DATB/7. 9 KFE 3700 

28.3 HMX/63. 7 DATB/8. 0 KFE 3700 

18.9 mtx/73. 1 DATB/8. 0 KFE 3700 

9. 5 HMX/82. 5 DATB/8. 0 KFE 3700 

4. 8 lntx/87. 2 DATB/8. 0 KFE 3700 

99.7 75/25 Cyclotol/0. 3 a-nltronaphthalene 

99. 6 75/25 Cyclotol/0. 4 a-Ditronaphthalene 

99. 5 75/ZS Cyclotol/0. 5 ~-nitronaphthalene 

92. 2 HMX/0. 0 N0/7. 8 KFE 3700 

83.5 HMX/8. 7 N0/7. 8 KFE 3700 

74.6 HMX/17. 5 N0/7. 9 KFE 3700 

65.7 HMX/26. 4 N0/7. 9 KFE 3700 

56.6 HMX/35. 4 NQ/8. 0 KFE 3700 

47.5 HMX/44. 5 N0/8. 0 KFE 3700 

38. 2 HMX/ 53. 7 N0/8. 1 KFE 3700 

28. 8 HMX/63. 1 NQ/8. 1 KFE 3700 

19.3 HMX/72. 5 NQ/8. 2 KFE 3700 

• 
Reference 

HED 

004 

004 

004 

004 

004 

004 

003 

003 

003 

002 

002 

002 

002 

ooz 
002 

002 

002 

002 

9. 7 !D.OC/82. 1 NQ/8. 2 KFE 3700 002 

89. 11 RDX/9. 9 KFE 3700/0. 99 Bee1wax w/ Alox 006 

93. 07 Hl.OC/2. 97 NC/2. 9 CEF/0. 99 Beeswax 006 
w/Alox 

as. o HMX/15. o Viton 007 

Weight 
Limit 

5 pound• 

5 pound• 

400 pound• 

5 pound• 

5 pound• 

5 pound• 

40 pound• 

40 pound• 

40 pound• 

5 pounds 

5 pound• 

5 pound• 

400 pounds 

5 pounds 

5 pound• 

5 pounds 

5 pounds 

5 pound• 

5 pounds 

300 pounds 

500 pounds 

1000 pounds 



•oRM 5MI·a- tega 
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(Table Z, cODtbmed) 

Experimutal NomiAal Compotition 
Code Number Wei1ht Percent 

X-0193 Experimental c!etoaatlncfuae explosive• 
CompoaitioDa :ranee from 73. 1 HMX/26. 9 
SylJ&rd 182 to 98.9 HMX/1. 1 Syl1arcl liZ 

X·OIM 

• X-0195 

• X-0196 

X-0197 

X-0198 

X-0199 

X-0200 

X-0201 

X-0202 

X-0204 

X-0205 

X-0206 

X-0207 

X-0208 

X-0209 

Experimental cletoaatinc fuse exploai.ea 
Compoaitiona ranee from 70 PETrU 30 
Syl1ard 182 to 80 P.ETN/20 Syl1ard 182 

55. 9 HMX/36. 1 DATB/8. 0 Eatane 

56. I HMX/36. 6 DATB/6. 6 Eatane 

88. 7 HMX/11. 3 Teflon 

67. 1 HMX/32. 9 Teflon 

81.7 HMX/10. 3 Teflon w/wax &Dd Alox 

67.4 HMX/32. 6 ·TefloD w/wax and Alox 

60 TNT/ o&O RDX 

40 Barium Nitrate/60 TNT 

13. Z HMX/16. 8 Teflon 

14. Z HMX/15. 8 Teflon w/wax &Dei Alox 

84. 2 HMX/15. 8 Nitroao elastomer 

80 HMX/20 Sylcard 182 

80 RDX/20 Sylcard 182 

95. 5 HMX/2. 5 Elvax 460/Z. 5 Be-Square 
170/175 wax 

SOP l. 1. 0 
PAGE 9 of Table 2 
PAGE REVISION i 

Reference Weicht 
HED Limit 

008 See footnote 

008 
Pla.ate 3, 20 pouDda 

Addendum 2 

OOo& 400 pounds 

004 400 pounda 

001 5 pounda( 

001 5 pouncl8 

001 5 pounds 

001 5 pounds 

009 200 pouada 

005 800 pounds 

001, 1000 pounds 
Addendum 8 

001, 1000 pounds 
Addeadum 8 

011 150 pounds 

008 500 pounds 

008 500 pounds 

012 100-: pounds 

Footnote: Wei1ht limit for any civen composition it 500 crams. With!.n this 
limit, material may be replaced as croaa-linked batches and are 
sent for disposal. 

• Item changed from Pace Revis ion 3 
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'Table 2, contlnu.ecl) 

Ezperimental Nominal Compo1ltlon 
Code Number Weight Percent 

X-0210 94. 1 HMX/2. 95 Eltane/2. 95 BDNPF 

X-0211 LX-07 - 90 1-IMX/10 Vlton A 

X·OZlZ 90 W.DC/10 CPR X9B-78B 

X-0213 94. 6 HMX/2. 0 Eatane/2. 0 BDNPF/1. 4 
Be-Square 170/175 wax 

X-0214 90 HMX/10 Viton A 

X-0215 90.0 HMX/8. S Vlton A/1. S Beeswax 

X-0217 HMX 25- 94 
DNPA 0- 50 
BDNPF 0- 50 
BDNPA 0- 50 
Wax 0 - 5 
Surface Active Aaents 0 - 0.25 

X-0218 HMX 90- 95 
Halowax 1014 0 - 10 
Hydrocarbon \Vaxea 0 - 5 
Alax 0 - z 
Eatane 0- 2 
Surface Active Agents 0- 1 

X-0219 TATB 0 - 92 
HMX 0 - 92 
Kel-F 9 - 15 

x-o2zo DATB 40 - 60 
Urea-formaldehyde 

Wcroballoona 20-40 
Epoxy resm/ cblorendic 

&Dhydride 10- 30 

X·OZZl RDX 40 - 60 
Urea-formaldehyde 

Micro balloons 20-40 
Epoxy reain/cblorendic 

&Dhydride 10- 30 

• Item chanced frorr Page Revision 0 

SOP...!J-L_ 
PaQt 10 of Table Z 
PaQt Rtvitiaft _J_ 

Reference Weicht 
HED Limit 

013 1000 pounda 

014 500 pouncb 

015 1000 pound• 

016 1000 pound• 

017 1000 pounds 

017 1000 pounds 
- . -

019 See HED-019, V. C. 

020 1000 pounds 

021 S.:e HED-021, III. C. 

OZ2 *See HED-OZZ. V. D. 

022 *See HED-02Z, V. D. 

~~~~--------------------~~~~---------------



......... ...... 
SOP 1. 1. 0 

(Table 2, coatiDued) Pooe 11 of TabJ&..l 
Poo• ftevition -L 

Experimeatal Nommal Compo1itioa Reference Weicht 
Coc!e Number Weisht Perceat HED Limit 
x-0222 DATB 30. 60 022 See HED-022, V.D. 

Phenol-formaldehyde 
MlcroballooDa 20. 50 

Epoxy reaia/chloreDdlc 
&Dhyc!rlde 10- 30 

X·0223 RDX 30. 60 022 See HED-022, V. D. 
Pbeaol·formaldehyde 

MlcroballooDa 20. 50 
Epoxy reaiD/chlorelldic 

aahydrlde 10. 30 

x-022• RDX 74.0 023 •ooo poUDda - wacoated 
A1umiDum zo.o • 2000 powada - coated 
Be-Square 170/175 wax· 5.4 
El..a 460 0.6 

• CoatiDI compOUDda 0-0.5 

X-0225 HMX 94.0 ou 1000 poUDda 
DNPA· 3.5 
FEFO 2.5 

X-0226 RDX 80- 90 001 See HED-001, 
Eat&De 20- 10 Addezadum 9, VI. C. 

EDC-8 PETN "16. 0 025 See HED-025, IV. E. 
R. TV Silicone 24.0 

X·0227 NltropaDidiDe "10 - 100 026 1000 powad1 
Kel-F elaatomer 0- 30 

X-0228 Nitrop&Didlae "10 - 100 026 1000 pouDda 
EataDe 5703 0- 30 

X-0229 Niaop&Dldiae "10 - 100' 026 1000 pcnmcb 
DNPA polymer 0 - 18 
BDNPF I A aitroplaaticlze r 0 - 12 

• Item added to Pa1e Reviaion 5 
v :. 

~~;.......;;.;...-- ~i'b 1[~ tt{~ ~o!~7D 
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Paoe lZ of TaJllLl 
Pa;e Revitton _.J._ 

"'able 2, continued) 

Ezpertmental Nominal ComposltioD RetereDce Weiaht 

Cocle Number \"elsht PerceDt HED . Llmtt 

X-0230 RDX '" 023 See HED-023 

Be·Sctuare 170/175 wax • Elvax 460 6 Addendum 1, 
v.c. 

X-0231 HMX 5. 40 027 See HED·027 

Tuq•teD 40- '15 Vl.D. 

ExOil 461 0 • 10 

Pla•tlclzer o- 5 

X·OZ3Z HMX 5. 40 02'7 See HE:D-027 

TUD~•ten 
40- 95 VI. D. 

Kel•F 0 - 10 

Pla•ticlzer 0- 5 

X-0233 HMX 5-40 02'7 See HED-027 

Tmaaaten fO • 95 VI. D. 

Polystyrene 0 • 10 

Plaatlclze r o- 5 

X-0234 HYX 90. 95 019 See HE:D-019 

DNPA.· 0 - 10 VI. D. 

I CEF 0. 5 

Surface-active 1.1ent• o. ·o.5 

X-0235 HNX 90. 95 019 See HED-019 

DNPA 0 • 10 VI. D. 

BDNPF·BDNP; ... eutectic 0- 10 

Eatane ,0-. 5 

Surface-active aaent• o. o. 5 

*X-0236 T.-\TB ~95 028 See HE:D-028 

Polyatyrene/DOP ~ 5 V.D. 

Sutace•&ctive aceDta ~ 1 

*X-0137 TATB ~95 028 See HED-028 

Was/Elva 2 5 V.D. 

Surface-active acent1 ~ 1 

• Item added to Pace Revilion ~ 

Su8Mt APPROVED' 

--.;;:a4;.;:~-;,r..~~Hio~p.:::;.oro:-r::o--14P- ~ •~•~ 4#- .-T=~~~:::::~.t~~---4~-.,~'f-
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SOP 1. 1. 0 
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'Table 2, continued) PAGE REVISION 6 

Experimental Nominal Compoaitioa Reference Wei1ht 
Code Numter Weight Percent HED Limit -
X-0238 TATB I: 95 028 See HED-028 

EataDe ~ 5 v.o. 
Surface Active Aaenta ~ 1 

X-0239 HMX 5-40 027 See HED-027 
TuDaaten 40- 95 VI. D. 
Eat&De 0 - 10 
Plasticizer o- 5 

X-0240 HMX 95 029 See HED-029 
Vltoa 5 IV. 

X·0241 NltropaDidine 90- 100 026 1000 pounds 
Wax/Elva.z o- 10 Adde~adum 1 

•X-0242 HNX 90- 95 013 5000 pounds 
BDNPF•A 0- 5 Adde~adum 2 
Estaae 0- 5 
Calcium- Stear ate 0- 0.5 

X-0243 DATB c95 021 500 pounda 
Polystyrene/DOP ~ 5 Aclde~aclum 1 

X-0244 DATB I: 95 028 500 pound• 
Polystyrene/TOF ~ 5 Aclcle~aclum 1 

X·02t5 DATB ~95 021 500 pounds 
Wax/Elvax ~ 5 Aclde~adum 1 

X-0246 DATB ~95 028 500 pounds 
Estalle ~ 5 Adde~adum 1 

X-0247 DATB c95 028 500 pounds 
Kel·F ~ 5 Aclde~adum 1 

SUBMITTED! 

DATE 

APPROVED: APPROVED: 

-• ...::W:::..E.:;S..::;T~;;.:;t.- ~~~..., -J__.W ... ~.llfm.;..\R..:.A.;::J<~Jw•.,.« __ ,..:.-zt\tw.&.lo&.f.~ ~ w.~~;. 17/#l.f,·/11)..._ 
DATf. 
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EV •-e-ra 
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SOP 1.1. 0 

(Table Z, coldbaue4) PAGE li 2( Itbll i 
PAGE REVISION 2 

Ezpel'imental NomlD&l Compoaltion ltefereDCe Wet1ht 
CodAl Humber Wel1ht Percent RED Llmlt 

x-ou1 DATB c95 OZI 500 pouau 
DNPA/BDNPA•F 'a 5 Addazulum 1 

X•OZ49 JUJX s42. 9 (SO v/o) 001 5 pouzu!1 
• Syl1ard liZ 0-tO Addendum 1 

Bulum carbou.te 0-70 

x-ozso JUJX c 57.5 (SO v/o) 001 5 powull 

SylJ&rd liZ 0-tO Addendum I 
Cy&Duric acid 0-70 

X·02Sl DATB c 42.6 (50 v/o) 001 5 pouad1 

SylJ&rd liZ 0-40 Ac!cleadum 1 
Ba.rmm carbouta 0-70 

x-o2s2 DATB c51.1 (50 v/o) ooa 5 pouad1 

• Syl1ard 112 0-40 Addeaduml 

Cy&Auric acid 0-10 

X·0253 TATB <95 021 500 pouDda 

Dapon M < 5 Adc1eDdv.m 2 

•x-ozs.& 1UJX c41. 3 HED·030 5 pouncla 

Eatau 'a 6. 3 
BaCOa 

•x-ozss 1lDX c66.5 HED-030 S poWlda 

Eataae 'a •• , 

Osamide ~24.6 

' *X-0256 JlDX c45.1 HED-030 5 poWlda 

Vltoa 'a 9.4 
BaC01 

-a44. 9 

• Item added to Paae Revi•lon 1 

;UBMITTED: SUBMITTED: SUBMITTED: 

GJ1. ~u4e 14{19/-u Q/-?_h-61• 
P. G. Sal1aiC DATE A. Poj)c;tato 

~~O~V~E~D=:~~--~----4-~~p~~=O~Y~E~D;;•~~-------- APPROVED: 

t.AJ~ 11·18·11 ...D.l.AA1~- ~·~rf17( OR(.A 
C. R. WEST DATE R. W. DltA.K! DATE R. REIDER • 

JJ!trh, 
~ 

/J-.£=1/-
- DATE 



~~~~. GWX • l• 7 lOA 

~~ A-tt•71 
·tiOUf' O"ICI 

SOP 1.1.0 • 

(Table Z, CODtlAued) 
PAGE II Ol Tali[e 2: 

. PAGE R£VJSION 0 

- Expel'lme~atal NomlAal Compoaltloa Jleferaace WelJllt 
Code Number Wel1ht PerceDt RED 

.. 
Llmlt 

X·OZ51 RDX c63.5 HED-030 5 powa4a 
Vitoa ~ 13.0 
Ozam.lde :tZ3.5 

X-0251 IUlX c47.7 HED-030 5 PN'""• 
Polyatyrua ~ 4.1 
DOP a 1.4 
B&Co. :t46.1 

X•0259 JU)X c67.4 HED·030 5 pouzad. 
Polyatyreu a 5.1 
DOP a 1.9 
Oxamide . a24.9 

X·OZ60 1UJX c41.9 HEJ)-030 5 po1mu 
Waa . a Z.5 
Elvas ~ Z.5 
Baco. _. a47.1 

"~X-0%61 1UJX c67.9 HED·03Q 5 powu!a 
Waa a S.6 
Elvax 2 3.5 
Oxamide a&5.o 

X-OZ6Z DATB c47.0 HED-030 5 po1mda 
Eat&De a 6. 3 
::aaco. :t46. 7 

X-0%63 DATB c66.3 HED-03Ct 5 pounu 

' Eataae >. •• 9 
Oxamide aU.I 

x-oz" DATB c45.4 HED-030 5 pound• 
Vltoa a 9.4 
BaC08 :t45. z 

tMJTT£D; SUBMITTED: 

~~-~ #.. ( .. 

~poi&tc 
C?4M .. k 

P. G. Saljldo 
tiED: APPROVED: 

~~ 11·18·1{ 12 _,_ 71 
R. WEST DATE DATE 



UKM .-&••·•· ••va 
EV. ~-11 .. 7-1 
ao~ O"ICE 

SOP I· Is o 
PAGE 16 of I&ble Z 

(Table Z, continued) 
PAGE REVISION z 

1 Eqterimental Nominal Compo1ltlon Reference Wel1ht 
Co4e Number Wellht Percent HEn·. Limit 

X-0265 DATB .: 63.2 HED-030 5 poUACla 
Vilaa a 13.1 
Oxaml4e aZ3. 1 

X-0266 DATB C4'7.4 HED-030 5 pounda 
Polyatyrene a 4.1 
DOP ~ 1.4 

~ 
saeo. :t 47. 1 

' . 
X·0267 DATB c 67. 1 HED-030 5 pounda 

Polyatyrene ~ 5.8 
DOP :t z. 0 
Oxaml.de ~25.1 

X-OZ68 DATB c 4'7. 6 HED-030 5 pounda 
Waz a 2. 5 
El.ax ~ z.s 
BaCOa :t 27.4 . 

X-0269 DATB c67. 6 . HED-030 5 pound• 
Wax ~ 3. 6 
ElYAZ :t 3. 5 
Oxamide :t 25. 3 

X-OZ70 llDX 50-85 HED·OZZ ZOO pounda 
Exon 15-50 Addendum 3 

• X-0271 Barium Nitrate -76.0 HED-031 2000 pound• 
TNT -24.0 

) Decyll&llopbenone or - 0.5 
Nltrocelluloae 

• Item added to Pa e llevblon 1 
\JBMITTED: SUBMITTED: SUBMITTED: 

DATE 

.OVED: 

(!,6...,_)~-
:. R. WEST 



... 
(Table 2, comlDuecl) 

Esperlmeatal 
Code Humber 

X·0272 

X-02'73 

x-ozr• 

Nomlul CompoaltloD 
Welsht Perceat 

HMX 
TATB 
Eataae 
Calcium Stearate 

HMX 
DATB 
Kel·F 

RDX 
TNT 
AN (NH•Nell) 
Compatible •urlace active 

aaeat 

S95 
0. 10 
0 • I 
0. o. 5 

S92 
S9Z 

I· 15 

0. 60 
35 • 100 
0- '70 
0-2 

*X-0175 TATB 
TNT 
AlamlDum 

40 
40 
20 

*X·0276 

•X-0177 

•X-0179 

JU)X 
Qa 

a• was 
Elvaz 

JU)" 
Fe 
a• wax 
Elvax 460 

RDX 
CaN08 
a• wax 
Elvax 

•Item• cbanaed from Pa1• Revlaloa 3 

59.5 
35.9 
4. 1 
o. 5 

62.2 
33.0 
4.3 
o. 5 

42.2 
52.9 

••• 
0.5 

54.1 
40.1 
4.6 
o. 5 

SOP I. I. 0 
Poo• 17 of Ta1Ut.J 
PoQt ReviliOft £L 

RefereDce 
HED 

HED-013 
AddeDdum 3 

HED-011 
AddeDdum I 

HED-032 
AddeDdum·l 

HED-033 

HED-OZ3 
AddeDdum 3 

HED-023 
AddeDdum 3 

HED-OZ3 
AddeDdum 3 

HED-013 
Addendmn 3 

SUBMITTED: 

Welaht 
Llmlt 

500 pounc!a 

500 pounda 

1000 pounda 

50 ka 

50 kg 

DATE 
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Pate 11 ef T&l:al&. z 
Pot• RtviiiOft 6 -

(Table Z, colldzlued) 

dmutal HomiDal Compoaltl• R.afereDce Wetcl\t 

~-;a. Number Weicht Percem HED Limit 

-
x-oaao JU)X CJ5. 0 HED-OIS 250q 

Elt&DI 5.0 AddeDd\am 5 

X·OZ81 JtDX 95.0 HED·OIS . 150 kl 

Eataae z. 5 AddeDdwn 5 

BDNPA/F z. 5 

x-ozaz HMX 95.5 HED-034 500q 

Eataae 4. 5 Plaaae S 

x-oza3 HMX ~95.0 HED-019 500q 

Vltaa z. 5 to 10.0 Pbue3 · 

Ke1-F e1aatomer z. 5 to 10.0 Atldeachm I 

Variou.a plaatlcl&era a.5 to 5.0 

X·OZI4 RDX Oto 60 HED-OSZ 500q 

'IHT S5 to 100 Plla•• s 
AN (l(N0.) Oto 70 . AddeDd\un I 

Compatible aurface acU•e ,Oto a ··--
X-OZ85 HUX 95.5 HED-034 500 kl 

Vibrathue 4. 5 Pbaee S 
Addeadum 1 

X·OZ86 HUX 91 * o. 5 HED-035 250 kl 

KratoD J.S5 Pb&ae S 

Hl&h·••euum oU plaaticiaer 1.65 

}'X-0287 m.ac 91.1 * ,_ 5 HED-035 250 kl 

KratOD 1.43 Pbaae S 

rl Wu 1.11 AddeDdum 1 

•x-ozaa JDdX ~15.0 HED-008 5 kl 

FbJorolube N0-10 az2.o Plaaae 2 

Cab·O·Sll ~ s.o AddeDdum Z 

•Item added to Pa1e Re.ftaioD 5 

SUBMITTED: 

1·1·7S 
o.nE OATE 



~;[} :\:~·· t . . :::···~-~- .... -
.1'. 0 -. • 

• • 

,· .. -· ": 
... .... . 

(Tal»le I, colltlauecl) 

.. 

-?•~bn.dal -'_,. ;·· : . . No~at CompoiW• . .. . ~ ·. Relereac"~ ~~·::· Welp.t ~-, 
.JC!e Namhel' _: : ·· · · Welrht Perc eat HED · . · · · · · Llmlt 

.. ··:. 7··~·: 0 

•• ·~-·--. •• ~ •. 0 ••• ·".: •• • ..,_. ·.... • :, .. • ·~ ..... : •• ~-::..~· ..... -.~ .!' ... •. 

) · ·x~oia, -:~ · -- .. >HMx ... : :.- :}·:: :.. _. ·· · -:. · ·c 75. •. · · · · sm-ooa ~-:· ~-.. : . ·· ·_· ·. ·._ ... s .... 

~-- -~ · .... : . .> · .... ·:·rlaoro1ubeLa:z6o ·r·.·· itzz~o. ·.: Pla&•e2:-~~f-~ _, __ -. 
. .. . . . . . .. . . ~ .. 

.. . · : .. ;.: .,.:. ;-.: . · :. · cu-o:.sn . .· c s. o A4cleDclam a ·. · ·. ~ . · .. · 
. - . ··~-~~~-~~~- ,· .. ;··. .. . '· . ··.··l.'· :· . .. .:· . -<~~~--~-.}t~-:' . . ..... ·. 
:;.~ . .X-IItoi ..... • TATB . . . .••. : . HED~OZl_- .. ~~-~- .. · ..• lOOOk •. 

- • ·. · •. . Kel·F 100 . 5 Plaa1e t · . . . . . . . 

...:.;. 
.· X·Oitl 

j~ 

TATB 
.Kel-F 100 . 

91.5 

'·' 

A44eiU!liiD 7 
.. - . ··.: ..... . 

BED-OZl 
Plauel . 
A4cleD4am 5 

. SOOq _. 

. . 

. .. ·· 
. , .. 

... ·. 
-~ .:. 

,._ 

x-oztz TATB 
Vlbratb&D•• 

. 9Z .. 91 
a-t 1 

BED-021 
PlaueJ 
A44eD4am 5 · 

SOOq -· 

X·OZ93 

· X·OZM 

X·OZ95 

X-0296 

J X-0297 . -

a me 
AN 

BDX 
AN 
MAN 

BDX 
AN 
MAN 

TATB 
Kratoa 

TATB 
Kel·F 100 

HMX 
Kr&toD 
Hpac ol1930503 

' : . 

90 .. 99 
10 .. 1 

97.5 
z.s 

97.5 
l.IZ 
l.SI 

. . . . . .. , 

RED·OS6 ··:_. ··: 
Piau• J .. · ··· .. 

. ' . . 
HED-036 
PbueS 

HED-036 
PbueS 

\. HED-OZl 
·PweS 
Aclcle..Sam 5 

HED-021 
Pu•e3 
Adcludam 5 

HED-035 
Plaa•• S 
AddeadamZ 

SUBMITTED: 

. · .. 
. ·• 

\. . ·._,. .· 
. . .· .... 

r. 
... 

. .. 
500 kl 

· SOOq 



8f'flC& ··•. :;· :-· ., ~_· .. ·.:: . . · : . .,. . 
• ::·;:· ·· :-. .· ~ . ~;~ S:ii=.~.~.:.:.:.;'!" : · . '· ; .~ ...... . .. . ···~ . . .·• ~ - .... •. . ~ .·· · · (Table l, ~oat!.Dud) ... 

· ~el'bz1utaf;: · ~ ·. Norn.iAat Compoaltl~ · .. Coc!e N\U'Dbe~ .. : ~ ·· · · Welrht PerceDt· 
:. :-;,.:! .... i·~ . ....;•' ::·.:.-~'. ' . . .: ' .'·. --"·0%99 :~· .. :::·. DA TB · ··· 
t~ :. ·:.~ < <~:·;·. . . ; .· ; . ;~. :~·.· ·. V1toa A 

•. .• :-·.: ....... ·: .. · _, ... ; . 
• <t .. : :,-:..~.:. ·.,- .... ; • . · ·.·:: X-0300 · .. ·:.;: . DATB : . : :· :.. ·· . .Eat&De 

... 

X-0301 

. 

ltDX 
Vltoa A 

X-030% FKM 

*X-0303 

X-0305 

X-0306 

X-0307 

.. X-0308 

BDX 
E8taae 
Polyeater flbera 

llDX 
,· 

Eataae 
Polreater flbera 

TATB 
Kel-F 800 
Fluorolube plaatld&er 

NlUopaDJ.cUAe 
VltoaA · 

~ltropuldlae 
VltoaA 
Fluorolube plaatlclser 

RDX 
E.tue 
Polrethrleae flbva 

•aem· c!aaA1ec! from Pa1• Re.taloa 5 ••Item aclc!ed to Paae Rerialoa 5 

95 
5 . 

95.0 
4.5 
o. 5 

95.0 
s. 5 
1. 5 

95.0 
2.5 
z. 5 

95.0 
5.0 

95.0 
4.0 
1.0 

95.0 
4. 5 
0.5. 

HED-004 2s ka Phaae 3 
Adde.adum 5 

HED-029 100 kl ! 
. I Phaee S 

I Addeadum2 
~· ! 

HED-040 sk1 . ~ t~ PhueZ 
:··~ 

I HED-013 ZOOOq l 
Phaae 3 . 
Addudum '7, Rw 1 

. I HED-013 2ooo k1 
. . , 

Phaae S 
Adclendwn '7, a .... 1 

HED-021 2000 kl Plaaae S 
A cldeAclum 5 

•· 
I HED-OZ6 500 kl I 

l Plr.aae3 
r Aclcleaclum 3 
I 

HED-026 soo k1 Pbaae 3 
A clcleadam 3 

HED-013 2000 kg Phaae 3 
Acldenclum '7, Rw. 1 

SUBMITTED: 

' .i 
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PAG! 21 of Table 2 
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(Table 2, continued) 

£xperiaenta1 
Code Nu111ber 

-
1·0301 
(Destex) 

1·0310 

1·0311 

1·0312 

1·0313 

1·0314 

1·0315 

1·0316 

1·0317 

*1·0318 

.. Nomfnal Co•pos1t1on 
Vetght Percent 

.. 
Reference 

HED 

. 
Wetyht 
L fa t -

TIT 74.& HED-041 
Aluafnu• 18.7 Plaase J 

500 kg 

D-2 4.8 
Acetylene black (carbon) 1.1 . 
IQ 
Ytton LM 

IIQ 
Y1ton 10 

RDX 
Estane 
Polyetlay1ene fibers 

15.0 
s.o 

1s.o 
5.0 

15.0 
3.5 
1.5 

HED-026 100 kg 
Phase 3 
Addendum 4 

HED·026 100 kp 
Phase 3 
Addendu• 4 

HED·013 100 kg 
Phase 3 
Addendu• 7 
Revtston 1 

110-
Yfton A·HY 

95.0 HED·026 100 kg 
s.o Phase 3 

IIQ 
Yfton C·10 

IQ 
Yfton L·31 

IIQ 
RDX 
Yfton A 

95.0 
s.o 

15.0 
5.0 

11.0 
4.0 
5.0 

Addendu• 4 

H£0•026 100 kg 
Plaase 3 
Addendua 4 

HED-026 100 kg 
Phase 3 
Addendu• 4 

HED-026 1 kg 
Phase 3 
Addendu• 5 

• IIQ 87.0 
a.o 
5.0 

HED-026 1 kg 
RDX 
Yfton A 

HilS 
Sylgard 182 

80.0 
20.0 

Plaase 3 
Addendua 5 

HED·038 0.1 kg 
Phase 2 

:~·., .. 

*Itea added to Page Revision 4 
• 

CAlf 



X-0321 
.. .:· :. 

.. 

·~·; ·1-0322 . . 
:•· I .. .'.' • • 

... : ... 
- .. • .• .. . . • • • 
. • . X-0323 ... 

•• 

-~· :. . ~ . ··: . . 

• 
"*X-0327 

" ·' 
'*1·0328 

X-0329 

NQ 
ftiX 
Yftan A 

NQ 
lt1X 
Ytt.an A ' 

NQ 
tt1X . 
Yiton A 

NQ 
tit X 
ICratan 6/Hyvac oil 

NQ 
HMX 
Kraton G/Hyvac oil 

TATB 
Phenoxy 

50.0 
. 45.0 
. 5.0 

60.0 
35.0 
5.0 

75.0 
20.0 
5.0 

50.0 
45.0 
5.0 

60.0 
35.0 
5.0 

96.9 
3.1 

HED-026 -: · •·. · .100 kg 
Phase 3 ··· · · 
Addend• 1 : · .-::: ... · 
. . . . . ·. ;, . . . :·. 

HED-026 
Phase 3 
Addend&n I 

HED-026 
Phase 3 
Addendum I 

HED-026 
Phase 3 
Addendum 6 

HED-021' 
Phase 3 
Addendum 5 · 

·. 100 kg 

100 lr.g 

100 kg 

227 kg 

• 

· .. ~ 
. . ' 'l 

·"' .... .. . . . 
. . . 

O"TE 
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C¥\PAGE 23 pf ])ble 2 
PAGE REVISION 2 

(Table 2. continued) 

Experimental Nominal Composition Reference Weight 
Code Number Height Percent HED L1m1t 

1·0330 ·:ATB 97.2 HED-021·· 227 kg 
Polystyrene/polyphenylene- 2.8 Phase 3 

· oxide Addendum 5 

1·0331 TATB 11.5 HED-021 227 kg 
~1-F 800 0.5 Phase 3 

Addendum 5 

1·0332 ·rATB n.o HED-021 227 kg 
Kel-F 800 1.0 Phase 3 

.. Addendum 5 

X-0333 iATB 98.0 HED-021 227 kg 
Ke1-F 800 2~0 Phase 3 

• lddendum 5 
• 

X-0334 NQ 75.0 HED-026 100 kg 
HMX 20.0 Phase 3 
Kraton G/HYvac oil 5.0 Addendum 6 

X-0335 r~Q 45.0 HED-026 100 kg 
IIMX 45.0 Phase 3 
I~ ton .. G/Hyvac on 10.0 Addendum 6· 

X-0336 IIQ 95.0 HED-026 100 kg .. ~· 
Polyvinyl alcohol 5.0 Phase 3 

Addendum 6 

X-0337 NQ 95.0 HED-026 100 kg 
Kel·F 800 5.0 Phase 3 

Addendum 6 

1·0338 tiQ 99.5 HED-026 100 kg 
Viton A . o.s Phase 3 

Addendum 6 

*X-0339 "'ATB 95.0 HED-021 90.8 kg 
Kel-F 800 4.5 Phase 3 
Polyet~lene fibers 0.5 Addendum 5 

*Item added to Pa~e Revision 1 

~-~---
I 

DATe 
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PAGE REVISION 4 

(Table 2. continued) 

Experimental Nominal Composition 
Code Number Weight Percent 

X-0340 NO 95.0 
Nylon 5.0 

X-0341 TATB 90.25 
HMX 4.75 
Kel-F 800 5.0 

X-0342 TATB 85.5 
HMX 9.5 
Ke1-F 800 5.0 

X-0343 TATB 80.7! 
HMX 14.25 
ICal-F 800 . 5.0 

X-0344 TATB 71.25 
HMX 23.75 
Kel-F 800 5.0 

X-0345 TATB 97.6 
Kraton 6 1.68 
Hyvac oil 0.72" 

X-0346 Nitromethane 100.0 

X-0347 Nitrt'methane 80.0 
Aluminum powder 20.0 

X-0348 N1tromethane 75.0 
A 1 \lll1 num powder 20.0 
Polymethyl .. thacrylate 5.0 

*X-0349 TATB, SUperfine 90.0 
HMX 5.0 
Kll-F 800 5.0 

*X-0350 TATB, Superfine 85.0 
HMX 10.0 
K11-F 800 5.0 

*Item added to Paqe Revision 3 

Reference We1,ht 
HED Lim t 

HED-026 3 kg 
Phase 3 
Addendum 4 

HED-021 100 kg 
Phase 3 
Addendum 10 

HED-021 100 kg 
Phase 3 
Addendum 10 

HED-021 100 kg 
Phase 3 
Addendum 10 

HED-021 90.8 kg 
Phase 3 
Addendum 10 

HED-021 90.8 kg 
Phase 3 
Addendum 5 

HED-043 5.0 lb 
Phase 2 

HED-043 5.0 lb 
Phase 2 

HED-043 5.0 lb 
Phase 2 

HED-021 90~8 kg 
Phase 3 
Addendum 10 

HED-021 90.8 kg 
Phase 3 
Addend&Jn 10 

I 

O"TE 
• • 

~ ./}' /r/ / / , ... {'_ . { 
~, JV/_.-.. r / • .. , .,/E /,"' 

L. A. 8L~C~~ELL~ DATE 
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PAOI 25 of Table 2 
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Table Z (continued) 

Experfaental Nominal Composition Reference .. Weight 
Code Humber Weiaht Percent HED Uait 

1·0351 _ TATB, Superfine 80.0 HED-021 90.8 kg 
HMX 15.0 Phase 3 
Kel·F 800 5.0 Addendua 10 

X·0352 TATS, Superfine 75.0 HED-021 90.8 kg 
HMX 20.0 Phase 3 
Kel·F 800 5.0 Addend.. 10 

X-0353 TATB, Superfine 92.5 HED-021 100 kg 
HMX 5.0 Phase 3 
Kel·F 800 2.5 Addend.. 11 ' 

X-0354 TATS, Superfine 87.5 HED-021 100 kg 
HMX 10.0 Phase 3 
Kel·F 800 2.5 Addendua 11 

X·03S5 . TATB, Superfine 82.5 HED-021 100 kg 
HMX 15.0 Phase 3 
Kel·F 800 2.5 Addend .. 11 

. 
X·0356 TATS, Superfine 77.5 HED-021 100 kg 

HMX zo.o Phase 3 
Kel·F 800 2.5 Addendua 11 

X·0357 TATB, Superfine 82.5 HED-021 90.8 kg 
HMX 12.5 Phase 3 
Kel·F 800 5.0 · Addendua 10 

X-0358 TATS, Superfine 85.0 HED-021 100 kg 
ti4X 12.5 Phase 3 
Kel·F 800 2.5 Addenda. 11 

X-0359 TNT 25-75 HED-044 100 kg 
NQ 25-75. Phase 3 

~X-0360 RDX 82.0 HED-046 3 kg 
Polyurethane binder 18.0 Phase Z 

~X-0361 RDX 67.0 HED-046 3 kg 
Alut~inum 18.0 Phase 2 
Polyurethane binder 15.0 

~Item added to Page Revision 2 

DATE 
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Table 2 (continued) 

Experfm_ental Nominal Composition Referenc:a Wefght 
!ode Number Weight Percent HED Uait 

1·0362 AN·FO 90.0 HED-047 50 I 
Ala.1n• 10.0 Phase 3 

X-0363 AN·FO 80.0 HED-047 50 I 
A1•fnua 20.0 Phase 3 

X-0364 AN 40.4 HED-042 1 kg 
ADNT 52.4 Phase Z 
ICN 7.2 . Addend• 2 

X-0365 AN 42.0 HED-042 1kg 
ADNT n.o Phase 2 
EDD 39.0 Addendua 2 
IN 8.0 

• 
X-0366 AN 50.0 HED-042 11tg 

EDD 50.0 Phase ~ 
Addend• 2 

X-0367 AN 44.1 HED-042 1 kg 
EDD 48.1 Phase 2 
KN 7.8 Addend• 2 

•x-0368 EDD 50.0 HED-048 25 kg 
AN 42.5 Phase.3 
ICH 7.5 

•X-0369' RDX 14.2 HED-048 25 kg 
EDD 40.3 Phase 3 
AN 40.3 
A1•1n• 5.2 

•X-0370 RDX 12.8 HED-048 25 kg 
EDD 36.2 Phase 3 · 
AN 36.2 
A1um1n• 14.8 

•It .. added to Page Revtsion 0 

DATE 
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Table 2 (continued) 

£xperfeenta1 Nominal Composition Reference ·. Weight 
Code Ntnber Weight Pertent HED lfaft 

x-o3n TATB 51.00 HED-021 100 kg 
ttiX 46.00 Phase 3 
£stane 3.00 Addendua 13 

X-0372 TATB 51.40 HED-021 100 kg 
HMX 46.30 Phase 3 
Kraton 011 2.30 Addendaa 13 . 

X-0373 TATB 43.00 HED-021 100 kg 
lt1X 55.00 Phase 3 
£stane 2.00 Addend&~~ 13 

X-0374 TATB 43.00 HED-021 100 kg 
ttiX 55.00 Phase 3 
Kraton 011· 2.00 Addendua 13 

X-0375 RDX 45.00 HED-049 100 kg 
TNT 30.00 Phase 3 
A1 20.00 
D-2Wax 5.00 

X-0376 TATB 27.51 HED-021 3 kg on 72.49 Phase 3 
Addendwa 12 

x-o3n TATB 46.06 HED-021 3 kg 
on 53.94 Phase 3 

AddendLII 12· 

X-0378 TATB 77.35 HED-021 3 kg 
on 22.65 Phase 3 

AddendLII 12 

1·0379 TATB 80.00 HED-021 3 kg 
on 20.00 Phase 3 · 

Addend.. 12 

X-0380 TATB 85.00 HED-021 3 kg 
on 15.00 Phase 3 

Addend&~~ 12 

-·----.. ---------··------- -----
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Table 2 (continued r . 

bper imenta1 Nominal Composition Reference Weight 
Co«Se Number Weight Percent BED Limit 

1·0381 B'l'l* 80.00 BED-038 3 kg 
Sylgard 20.00 'Phase 2 

*5,7-dln1tro-1-picry1-
benzotriazole 

1-0382 1'0 50.00 BED-048 500 kg 
EDD 25.00 Phase 3 
AR 21.25 Addendum 1 
KR 3.'75 

I-0383 BTl' 80.00 BED-038 500 g 
Sy1gard 20.00 Phase 2 

Addendum 1 

I-0384 DATB \ 80.00 BED-038 500 9 
Sy1gard 20.00 Phase 2 

Mc5end&a 1 
''\ ... 

I-0385 P!l 80.00 BED-038 500 g 
Sylgard 20.00 . Phase 2 

Addendum 1 

* 1-0386 EDD (2.50 BED-048 227 kg 
AN 36.10 Phase 3 
KN 6.40 Addendum 2 
Al 15.00 . 

• 1-0387 EDD 49.00 BED-048 227 kg 

AN 41.60 Phase 3 
, KR '7.40 Addendum 2 .. 2.00 .Jml . 
. * 1-0388 "EDD 32.50 BED-048 227 tg 

AN 27.60 Phase 3 
KH 4.90 Addendum 2 
NO 25.00 
A1 10.00 

• 
• 1-0389 13.46 BED-027 100 kg 

85.24 Phase 3 
o.8o Addendum 3 
0.50 
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Table 2 (Continued) 

tXl)er1menta1 Nominal Composition Reference We1~ht 
Code N\lnber ·Weight Per Cent HED· · Lim t 

1-0390 .. TAT I 6.74 ·HED-027 100 kg 
HMX 6.60 Phase 3 
Tungsten· 85.36 Addend• 3 
Polystyrene 0.80 
OOP 

' 
D.SO 

• 
X-0391 TNT ao.oo· HED-050 91 kg • 

L1F 20.00 Phase 3 .. 
. X-0392 TPM 80.0)V011 HED-045 3 kg 

RTV-619 20.0 io\J Phase 2 

X-0393 TPM 70.b:voll HED-045· 3 kg 
Epoxy 30.0 volS Phase 2 

X-0394* TATI 47.5 HED-021 100 kg 
HMX 48.7 Phase 3 
Estane 3.8 Addend&n 13 

J-0395 PETN •.. 96.5 HED-051 10 kg 
FP~ 461 • '3.5 Phase 3 

X-0396 TAT I 70.0 ·HED-021 100 kg 
II1X 25.0 Phase 3 
·Estane • 5.0 Addendum 13 

X-0397 TATB 70.0 HED-021 100 kg 
HMX 25.0 Phase 3 
Kraton G 5.0 Addend&n 13 · 

X-0398 TATB 70.0 HED-021 100 kg 
. HMX 25.0 Phase 3 
Kraton G 2.24 Addendum 13 
HyVac 011 2.76 

• X..0399 TATB 95.0 . HED-021 100 kg 
Yiton A . 5.0 Phase 3 

Addendum 13 

.... 
W!tems added to page revision 6, X-0394 was inadvertently deleted from page 
revision 5. 
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T;~ble ? (Continued) 

\""v~ Exoerimental Nominal Composition 
Code Number Wei~ht Per Cent 

X-OLlQQ PETN 
FPC-461 Ex on 

X-0401 PETN 
Kel-F 800 

X-0402 PETN 
Kel-F 800 

X-0403 96.5 wt~ HMX 
1. 57 Kraton G 
1.93 Hyvac Oil 

X-040.1 98.5 wt~ HMX 
0.67 wtr. Kraton G 
0.83 wt~ Hyvac Oil 

X-0.101\ 90.0 wt1. HMX 
0.89 Kraton G 

~"~ 1.11 Hyvac Oil 

X-0406 97.2 HMX 
1. 27 Kraton G 
1. 53 Hyv ac Oil 

X-~407* ~9.8 wt"': TATS 
25.0 wt~ PETN 
5.0 wt~ Kel-F AOO 
0.2 wt% Dye 

X-OllOR* 97.5 wt-: HMX 
2.5 Vi stalon 503 

X-0409* Q].S wt1, HMX 
2.5 wt~ Royalene 100 

*!:em arlded to page revision 1. 
· .. -

SOP l.::... 0 
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Reference 
HED 

99.5 HE0-051 
0.5 Phase 3 

Addendum 1 

99.5 HED-051 
0.5 Phase 3 

Addendum 1 
/-

96.5 HED-051 
3.5 Phase 3 

Addendum 1 

HED-035 
I Phase 3 
! 

HED-0:35 
Phase 3 

HED-035 
Phase 3 

HED-035 
Phase 3 

HED-021 
Phase 2 

.. . . ... 

HED-052 

HED-052 

Weight 
Limit 

5 kg 

5 kg 

5 kg 

90 kg 

90 kg 

90 kg 

200 lbs 

3 kg 

150 g 

150 g 

Y./'P 
OAT 
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Ta,le 2 (Continued) 

Exnerimental 
Weight 
Carl~ Number 

X-0410 

X-041.1 

X-81112 

X-04P 

X-0414 . 

~ ... X-0415 

X-0416 

X-'J417 

X-0418 

Nominal Composition 

Weig"lt Per Cent 

97.5 wt% HMX 
1.25 wt~ Polysar 30fi 
1.26 wt~ Tufflo 6026 

Q7.5 wt~ HMX 
1.0 wt% Kraton G 1650 
0.25 wt~ Vistalon 457 
1.25 wtr. Tufflo 6026 

79.0 wt~ RDX 
21.0 wtr. FSL 7210 

7Q.O wt% PETN 
21.0 wt% FSL 721b 

84 wt"', ··HMX 
12.48 wt% R45M 
0.52 wt% IPDI 
3.0 wt"f, Dioctyl Adi pate 

60 wt'f. HMX 
40 wt% EAK 

40 wt% HMX 
60 wt~ EAK 

20 wt% HMX 
80 wtr. EAK 

97.5 wtr. HMX 
1.12 wtr. Kraton G 1650 
1.38 wt1. Synton PAO 100 

":. .- . 

SUBMITTED: 

t 
i 

.JUr' l. l. J 

PAGE Jl of "i'able 2 
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------------------

Reference 

HED Limit 

HED-052 150 g 

HED-052_ 
/" 

150 g 

HED-OOA 3500 g 

HED-008 3500 g 

HED-053 500 kg 

HED-048 100 kg 
.Phase 3 
Addendum 3 

HE0-048 100 kg 
Phase 3 
Addendum 3 

HE0-048 . · - 100 kg 
Phase j · 
Addendum 3 

HE0-035 so lb 
Phase 3 

SUBMITTED: 
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Table 2 (Continued) 

Experiment a 1 Nominal Composition Weight 
Weight 
Code Number Weight Per Cent HED Limit 

X-0419 97.5 HMX HED-052 150 g 
2.5 Vistalon 404 

X-0420 94% DINGU HED-055 100 kg 
5% Exon 461 
1% KR138S 

X-0421 20 wt% TATS HED-048 100 kg 
80 wt% EAK . 

X-0422 97.5 HMX ' HED-052 150 g 
2.5 Ep Syn 3007 

X-0423 97.5 HMX HED-052 150 g 
2.5 Ep Syn 4006 

X-0424 79.0 wt% RDX HED-008 3500 g 
21.0 wt% NuSil CFl-3500 

X-0425 79.0 wt% PETN HED-008 3500 g 
21.0 wt% NuSi 1 CFl-3500 

X-0426 95.0 wt% PYX HED-054 454 kg 
5.0% wt% Kel-F sop 

X-0427 77% PETN HED-008 3500 g 
23% NuSil CFl-3500 

X-0428 75 wt% PETN HE0-008 3500 g 
25 wt% NuSil CFl-3500 

X-0429 . 95 wt% DINGU HED-055 100 kg 
5 wt% Exon 461 

X-0430 88% HMX HED-035 91 kg 
6% Kraton G-1650 
6% Tufflo 6026 oil 

X-0431 75% PETN HED-008 3500 g 
25% Nu-Sil CF2-3500 

• 
DATE 
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Table 2 (Continued) 

Experimental Nominal Composition Reference Weight 
Code Nulllber Weight Per Cent HED L 1m1t 

X-Q432 60S DINGU HE D-oSS 100 kg 
40S TNT Add. 1 

0-0433 79.8S TAT!i (Micronized) HED-021 100 kg 
15.01 HMX (Ball Milled) 
5.01 Kel-F 800 
0.2S Dye 

X-Q434 64.8S TATS HED-GZl 3 kg 
30.01 PETN Add. 15 

S.OS KEl-F 800 
0.2S Dye 

x-o .. 3s 70S TATB HED-G21 100 kg 
251 HMX (specially ground to Phase 3 

Class E) Add. 13 
51 Estane 

X-0436 90S tf1X HED-056 3 kg 
7.41 CAB Phase 2 
2.51 NP 
0.1% KR l38S 

X-0437 ass tMX HED-056 3 kg 
11.21 CAB Phase 2 

3.7% NP 
O.lS KR 138S 

X-0438* 81.5% ttiX HED-Gl3 100 kg 
9.5% BDNPA/F Add.S 
9.5% Estane 
0.51 Calcium Stearate 

X-0439* 75S PETN HED-OQS 3500 g 
251 Nu-S11 CFJ-3500 

X-0440* 70S PETN HED-OQS 3500 g 

JOS Nu-S11 CFJ-3500 

X-0441* SSS RDX HED-G57 15 kg 

341 Viton 
8S Calcium Tartrate 

*Item added to page Revision 1 

o~tE 

u~(,ft 
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Expe ri menta 1 Nom1nal Composition Reference wei gnt 
Coae Number Weight Per Cent HED Limit 

X-0442 70% KUX HEU-057 15 kg 
10% K raton 
lU% Tufflo 6026 Oil 
10% Calcium Tart rate 

X-U443 85% TAT~ HEU-057 15 kg 
15% Viton 

X-U444 88% ffi\X HED-013 100 kg 
6% Estane Add. 8 
6% tjONPA/tsDNPF 

X-U445 80% PETN HEu-uua 35UO g 
2U% Nu-Sil CF3-35UU Phase 3 

Add. 5 

X-0446* 50% KDX HE0-057 15 kg 
35% Viton Phase 3 
15% Calcium Tartrate Add. 1 

X-U447* 58% KUX HEU-U57 15 kg 
10% Kraton Phase 3 
10% Tufflo 6U26 Uil Add. 1 
22% Calcium Tartrate 

X-0448* 8U% TATts HE0-057 15 kg 
20% Viton Phase 3 

Add. 1 

X-0449* 60% ROX HED-057 15 kg 
25% Estane Pnase 3 
15% Calcium Tartrate Add. 1 

X-U45U* 60.9% TAT~ HEU-021 100 kg 
35.0% HMX Phase 3 
4.1% Estane Ada. 13 

X-0451* 78% PETN HED-008 3500 g 
22% Nu-~il CF3-35UO Phase 3 

Add. 5 

*Item added to page Revision o 
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Table 2 (Continued) 

Experimental Nominal Composition Reference Weight 
Code Number Weight Per Cent HED Limit 

X-0452 78% PETN HED-008 3500 9 
22% Nu-Sil CF4-3500 Phase 3 

Add. 5 

X-0453 78% PETN HED-008 3500 9 
22% Nu-Sil CFS-3500 Phase 3 

Add. 5 
. 

X-0454 58% RDX < HED-057 15 kg 
15% Estane Phase 3 
10% CEF Add. 1 
17% Calcium Tartrate 

X-0455 75% PETN HED-008 3500 9 
25% Nu-Sil CFS-3500 Phase 3 

Add. 5 

X-0456 70% PETN HED-008 3500 9 
30% Nu-Si 1 CFS-3500 Phase 3 

Add. 5 

X-0457 78% PETN HED-008 3500 g 
22% NuSi 1 CF6-350Cl Add. 5 

X-0458 95% TATB (wet aminated) HED-021 100 kg 
4.8% Kel-F 800 Phase 3 
0.2% Dioctyl Sebacate Add. 12 

(Octoil-S) 

X-0459* 95.6% TATS HED-021 3000 g 
4.38% EYPEL-F Phase 2 
0.02% 2,2-dichlorobenzoyl Add. 18 

peroxide in silicone 
base (catalyst) 

X-0460* 59% HMX HED-057 15 kg 
11.5% Kraton Phase 3 
11.5% TCP Add. 1 
18 CT 

*Item added to Page Revision 1 
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Table 2 (Continued) 

Experimental Nominal Composition Reference Weiqht 
Code Number Weight Per Cent HBD Limit 

X-0461 78\ PETN H!D-008 3500 g 
22\ NuSil CF7-3500 Phase 3 

Add. 5 

X-0462* 97.8\ TATB HBD-021 250 kg 
2.0\ Kraton G 1650 Phase 3 
0.2\ Hypalon 20 Add. 12 

X-0463 97.47\ HMX HBD-035 250 kg 
1.25\ Kraton G 1650 : Phase 3 
1.25\ Tufflo 6026 oil 
0.03\ Irqanox 

X-0464 ~60\ TNT HBD-030 3 kq 
~40\ Calcium carbonate Phase 1 

Add. 1 

X-0465 ~70\ TNT Hm-030 3 kq 
~30\ oxamide Phase 2 

Add. 1 

X-0466 ~70\ TNT HID-030 3 kq. 

~30\ Cyanuric Acid Phase 2 

: 
Add. 1 

X-0467 ~70\ TNT H!!D-030 3 kg 
~30\ Zinc Oxide Phase 2 

Add. 1 

X-0468 86\ TATB H!D-021 10 kg 
6\ Vistanex MML-100 Phase 3 
6\ Tufflo 6026 Add. 12 
2\ 032-4500 Microballoons 

X-0469* CLASSIFIED COMPOSITION HBD-057 10 kg 
Phase 3 
Add. 1 

*Item added to Paqe Revision 1 
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Table 2 (Continued) 

X-0470* CLASSIFIED COMPOSITION 

X-0471 75\ HMX 
25\ Emulsion 

X-0472 50\ HMX 
50\ Emulsion 

X-0473 25\ HMX 
75\ Emulsion . .. 

X-0474 100\ Emulsion 

X-0475 * CLASSIFIED COMPOSITION 

X-0476 ~ CLASSIFIED COMPOSITION 

X-0477 70\ HMX . . 
30\ Emulsion 

X-0478 40\ HMX 
60\ Emulsion 

X-0479 30\ HMX 
70\ Emulsion 

X-0480 20\ HMX 
80\ Emulsion 

X-0481 10\ HMX 
90\ Emulsion 

X-0482 78\ P!TN 
22\ NuSil CF-2-3550 

*Items added to Page Revision 0 
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HED-057 
Phase 3 

HED-058 
Phase 3 

HBD-058 
Phase 3 

HBD-058 
Phase 3 

HBD-058 
Phase 3 

HED-057 
Phase 3 

HBD-057 
Phase 3 

H'ED-058 
Phase 3 

HED-058 
Phase 3 

HBD-058 
Phase 3 

HBD-058 
Phase 3 

HBD-058 
Phase 3 

HBD-008 
Phase 3 
Add. 5 

15 kg 

25 kg 

25 kg 

25 kg 

25 kg 

15 kg 

15 kg 

25 kg 

25 kg 

25 kg 

25 kg 

25 kg 

3.5 kq 

• 
-~~r:t~~~; )/-
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X-0483 95\ NTO 
5\ Exon 461 

X-0484 95\ N'I'O 
5\ Viton A 

X-0485 · 95\ N'l'O 
5\ Kel-F 800 

·X-0486 95\ N'I'O 
5\ Kraton 1650 

X-04C7 95\ NTO 
5\ Bstane 5703 

X-0488 40\ NTO 
60\ TNT 

X-0489 50\ N'l'O 
50\ TNT 

X-0490 60\ N'I'O 
40\ TNT 

X-0491* 45\ N'l'O 
50\ ROX 
5\ Viton A 

X-0492* 45\ NTO 
50\ ROX 
5\ Estane 

X-0493* 45\ N'l'O 
50\ ROX 
5\ FPC 461 

X-0494* 45\ N'l'O 
50\ ROX 
5\ Kel-F 800 

X-0495* -. 45\ NTO 
50\ ROX 
5\ Kraton 1650 

X-0496* 60\ HMX 
40\ Emulsion 

*Item added to paqe Revision o 
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HED-059 3.0 kg 
Phase 2 

HED-059 3.0 kg 
Phase 2 

HBD-059 3.0 kg 
Phase 2 

HBD-059 3.0 kg 
Phase 2 

KBD-059 3.0 kg 
Phase 2 

KBD-060 3.0 kg 
Phase 2 

KBD-060 3.0 kg 
Phase 2 

KBD-060 3.0 kg 
Phase 2 

KBD-059 3.0 kg 
Phase 2 
Add. l 

KBD-059 3.0 kg 
Phase 2 
Add. l 

KBD-059 3.0 kg 

Phase 2 

KBD-059 3.0 kq 

Phase w 
Add. l 

HBD-059 3.0 kg 

Phase 2 
Add. l 

HBD-058 25 kq 

Phase 3 
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Table 2 (Continued) 
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X-0497 95\ TATB HBD-052 150 g 
5\ Polysar 306 Phase 1 

X-0498 95\ TATB HED-052 150 g 
5\ Vistalon 404 Phase 1 

X-0499 95\ TATB HED-021 100 kg 
5\ Polyvinylidene Fluoride Phase 3 

x-0500 95\ TATB HED-021 100 kg 
5\ Poly(vinylidene Fluoride/ Phase 3 

hexafluoropropylene) 

X-0501 78\ RDX 
. 

HED-008 .. 3500 g 
22\ CF6-3500 Phase 3 

Add. 5 

X-0502* SO\ Dinitrotolune HED-061 3 kg 
49.7\ D-2wax Phase 2 
0.3\ Dye 

X-0503* 85\ NTO HED-059 3 kg 
10\ RDX Phase 2 
5\ Bstane Add. 1 

X-0504* 85\ NTO HBD-059 3 kg 
10\ RDX Phase 2 
5\ FPC 461 ' Add. l . 

X-0505* 85\ NTO HED-059 3 kg 
10\ RDX Phase 2 
5\ Kel-F 800 Add. 1 

X-0506* 85\ NTO HBD-059 3 kg 
10\ RDX Phase 2 
5\ Kraton 1650 Add. 1 

X-0507* 82\ HMX HED-013 100 kg 
18\ Estane Phase 3 

Add. 9 

*Item added to page Revision o 
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Table 2 (Continued) 

X-0508 81\ HMX HED-013 100 kg 

15\ Estane Phase 3 
4\ BDNPA/F Eutectic Add. 9 

X-0509 88\ HMX HIID-035 250 kg 
5.4\ Kraton G 1650 Phase 3 
6.6\ Tufflo Oil Add. 4 

X-0510 85\ NTO HED-059 3 k.g 

10\ RDX Phase 2 

5\ Viton A Add. 1 

X-0511* 95\ HMX . HED-035 250 kg .. 

5\ Vistalon 404 Phase 3 
Add. 4 

X-0512* 88\ HMX HED-035 250 k.g 

12\ Vistalon 404 Phase 3 
Add. 4 

X-0513* 40\ TNT HED-030 500 kg 

, 50\ caco3 (Calcium Carbonate) Phase 3 

10\ Estane Add. 3 

X-0514* 45, TNT HED-030 500 kg 

50\ CaC03 Phase 3 

5\ Estane . Add. 3 . 
X-0515* 40\ TNT HBD-030 500 kg 

50\ Cyanuric Acid Phase 3 

10\ Estane Add. 3 
., 

X-0516* 40\ TNT HED-030 500 kg $ f 

50\ Zinc Oxide Phase 3 

10\ Estane Add. 3 

X-0517* 40\ TNT HED-030 500 k.g 

50\ oxamide Phase 3 

10\ Estane Add. 3 

X-0518* 50\ PETN HED-008 10 k.g 

30\ Pentaerythritol Phase 3 

20\ Sylgard 182 Add. 6 

*Item added to Page Revision 0 
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Table 2 (Continued) 

X-0519 60\ PETN HED-008 10 kg 

20\ Pentaerythritol Phase 3 
20\ Sylgard 182 Add. 6 

X-0520 70\ PET~l HED...;.008 10 kg 
10\ Pentaerythritol Phase 3 
20\ Sylgard 182 Add. 6 

x-0521 50\ TNT HED-030 500 kg 

40\ Caco3 Phase 3 
10\ Estane Add. 3 

X-0522 * 80\ RDX 
. HED-008 3.5 kg . -

20\ CF6-3500 Phase 3 
Add. 5 

X-0523* 51\ RDX HED-057 15 kg 

12.5\ Estane 5703 Phase 3 
12.5\ CEF 
24\ Cyanuric Acid 

X-0524 * 95\ TATS HED-021 2000 kg 

4.8\ Kel-F 800 Phase 3 
0.2\ Hypalon Add. 5 

x-0525 * ~70\ TNT HED-030 2 kg 

~30\ Calcium carbonate Phase 2 
Cab-o-sil 

X-0526 * ~70\ TNT HED-030 2 kg 

~30\ Calcium carbonate Phase 2 
Talc 

X-0527* 97\ TATB HED-21 100 kg 

3\ Macrolon (Polycarbonate) Phase 3 
Add. 12 

X-0528* 84\ HMX HED-053 25 kg 

7.6\ R45HT Phase 3 
7.6\ DOA 
0.8\ IPDI 

*Item added to Page Revision 0 

DATE 
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Table 2 (Continued) 

X-0529 !:,97.5' HMX H!D-035 250 kg 
~ 2.5, Vistalon 503 Phase 3 

Add. 4 

X-0530 Kinepak Mixture HED 062 3 kg 
~80' An + sensitizers Phase 2 
~20, NM 

X-0531 98, TATB Hrm 021 250 kg 
2' Polysar 306 Phase 3 

Add. 5 
. .. 

Hrm 021 X-0532 98, TATB 250 kg 
2' Vistalon 404 Phase 3 

Add. 5 

X-0533 40, TNT HKD-030 500 kg 
55-60' Calcium carbonate Phase 3 
0-2' Talc Add. 4 
1-2' Microba1loons 

X-0534 50' TNT HKD-030 500 kg 
16-24' Calcium carbonate Phase 3 
25-33' Talc . Add. 4 
1-2' Microballoons 

X-0535* 95, TZX .. HED-064 3 kg . 
5\ OXY-461 Phase 2 

X-0536* 20-30\ RDX H!D-063 3 kg 
50-65' zno Phase 2 
14-20\ R45HT/IPDI Binder 

X-0537* !:,90\ HMX HED-053 25 kg 
~10\ R45T/IPDI Type Binder Phase 3 

Rev. 1 

X-0538* 20-80\ TATB HED-059 3 kg 
20-80\ N'l'O Phase 2 
0-10' Ke1-F 800 Add. 3 

*Ita. added to Page Revision 0 
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Table 2 (continued) 

Experimental Nominal caaposition Reference Weight 
Code Number Weight Per cent HBD Limit 

X-0539 44\ RDX (Micronized) HED-057 15 kg 
12.5\ Bstane 5703 Phase 3 
12.5\ CBP Add. 2 
31\ Cyanuric Acid 

X-0540 39\ RDX (Micronized) HBD-057 15 kg 
12.5\ Estane 5703 . Phase 3 
12.5\ CEP 

,. 
Add. 2 

31\ Cyanuric Acid 

X-0541 69.8\ TATB · HE0-021 100 kg 
25.0\ PB'l'N Phase 3 
5.0\ Kel-P 800 Add. 16 
0.2\ Blue Dye (Freon Process) 

X-0542 95\ TATB HED-021 250 kg 
5\ L-9267, Pluoroplastic Phase 3 

terpo1ymer (3M) Add. 5 

X-0543 95\ TATB HED-021 250 kg 
5\ Kel-P 3700 Phase 3 

Add. 5 

X-0544 26\ TATB HBD-066 3 kg 
74\ Ammonium Nitrate Phase 2 

X-0545 76\ RDX HBD-056 3 kg 
12\ Cellulose Acetate Phase 2 

Butyrate (CAB) Add. 2 
7.6\ Acetyl Triethy1-citrate 

(ATBC) 
4.0\ Nitrocellulose 
0.4\ Bthylcentralite 

"?.illlll 
OAT~ OATE 0 

(ifl'i! af?bl -:?~· 
DATE 0 
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TABLE3 
APPROVED DETONATORS 

TABLE3 
APPROVED DETONATORS 

1.0 High-Energy Exploding Bridgewire (EBW) Detonators 

May 10, 1993 
Page 2 of2 

The following EBW, slapper and high energy detonators have been approved for 

assembly into test devices: 

#1E23 
#1E26 
#1E26B 
#1E29 
#1E30 
#1E33 
#1E34 
#1E36 
#1E38 T.F.­
#1E38 

#ER-32S 
#ER-312B 
#ER-344 
#ER-349 
#ER-3SO 
#ER-3S1 
#BR-3S2 
#ER-3S3 
#ER-370 
#BR-371 
#ER-377 
#ER-380 
#ER-400 

#ER-396A 
#ER-396B 
#ER-402 
#ER-403 

*#ER-403B 

#MK20 
#MK22A 
#MK13C 

SEl 
SE1/31 
RPl 
RPl/31 
RP2 
RP80 
RP84 
RP87 

2.0 The foUowing low energy detonators have been approved for assembly into test 

devices: 3El, 3E1A, 3ElD. 

3.0 The following low-energy actuators and igniter have been approved for assembly into 

test devices: 

2S/20S2 
2S/STP/1SO 
3X/20S2 
*6S/Pr06 
*SS/2052 

Actuator 
Actuator 
Igniter 
Actuator 
Actuator 

*3S/l'T06 
?4S/1S2 
*SSI1S2 
*7S/1S2 

Actuator 
Actuator 
Actuator 
Actuator 

Note: To provide safe handling, the actuators and igniter listed above will be 

assembled into a valve body or an assembly that will provide confinement before they 

are furnisbed to WX.-3 for subsequent assembly. Shorting plugs will be installed until 

connected to next assembly. 

#Approved by Nuclear Explosive Safety Study for use, at NTS, in nuclear explosive 

assembly. 

* Indicau:s addition. 
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4.0 DESIGN, OPERATIONS, AND PROCESS INFORMATION 

This section presents a brief description of the open burning/open detonation (08/0D) thermal 

treatment units addressed in this Part 8 permit application as well as an overview of the design, 

general operations, and process information applicable to these waste management units. 

Information provided in this section is submitted to address the applicable miscellaneous unit 

requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), 

Subpart IX, 270.23, and 20 NMAC 4.1, Subpart V, Part 264, Subpart X, revised November 1, 

1995, as well as the requirements for thermal treatment units in 20 NMAC 4.1, Subpart VI, 

Part 265, Subpart P, revised November 1, 1995. Information that is identical for Technical Area 

(TA) 14, TA-15, TA-36, and TA-39 is consolidated. 

4.1 HAZARDOUS WASTE 08/0DTHERMAL TREATMENT UNITS NEARTA-14. 8UILDING23 

(TA-14-23) [20 NMAC 4.1, Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, 

Subpart X; and 20 NMAC 4.1, Subpart VI, Part 265, Subpart P] 

This section provides unit descriptions and an overview of the waste management practices for 

the hazardous waste 08/0D thermal treatment units located near TA-14-23 at Los Alamos 

National Laboratory (LANL). The 08/0D thermal treatment units at TA-14 include a burn cage 

for 08 of explosives-contaminated items such as paper, tape, debris, and soil, and an OD area 

for treatment of waste explosives. The OD thermal treatment unit is also used for nontreatment­

related experimental test detonations (i.e., shots). The descriptions include the location, the 

physical parameters, the materials of construction, and the maximum treatment capacity of the 

08/0D thermal treatment units. A discussion of waste management practices, including those 

related to waste packaging and handling, is presented in Section 4.5. 

The two thermal treatment units at TA-14 are located approximately 180 feet south of structure 

TA-14-23 (the control building); this area is also known as Q-Site East. 08 treatment operations 

are carried out in a burn cage located in the eastern portion of Firing Mound 3, adjacent to the 

OD area. The burn cage, which measures approximately 3 feet high and 2 feet in diameter, is 

constructed of 1/4-inch-thick steel and sits in a steel tray with tlftl,.inch raised edges. a::m;u 
K~x:::m~BYm!:::l'::r!l1::~ml:::lnl:::i~!:::~:!~:::I~~~::::::,IJ!:::aF:9P!II:::ami~n•nt::u¥:::emB ~~In: 
~nt.q:,:~~~!:!l!lt::§lif: The steel tray rests on bare soil. The burn cage, B!li]§i!:QPl:!J!nlti has a 

wire mesh g~::=:•t!!! door m!!!9.nns::;::Y.~t:::1:!::~nen!!i!:n~s~ti!f!!::::1::::::t99tf!i:::m!n!!::B,~1M::::whi 99!t 
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from the control building (TA-14-23). 

The OD area, referred to as Firing Mound 3, is a gently sloping, sand-covered area measuring 

approximately 40- by 75-feet. 

Following waste placement 

at Firing Mound 3, detonation operations are conducted from the control building. QP.~t-'ti.ons 
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A maximum of 50 pounds of explosives-contaminated materials may be burned per treatment 

at the 08 unit. A maximum of 20 pounds of waste explosives may be detonated per treatment 

at the OD thermal treatment unit. §~g~\\!IQB$.·291~!~!!1 l~9yJ.~~BUI:\PIIOO!:'!\ID9t!¥~:!P 

wexlm9mr::1!!!i::::;n=:'-¥~1a~:::::9fMIP:::~e:::::1::9Q 894-nll= etatl tmi::::P.@§l:==stl~i9::,@~:~n~ 11 qni.~ 
innii!li::ii1:::il'i¥1~Ji:::ir:i9:!9:=B::::P:iiP~i=!t:wii~i:nil:~!iaDill\\innmi~'*:i~~n~:IQ::4nl!t 

JJH:::::B'=Ii:::::~til!l\!\:::i.tt:'::::pe~n:::::=fipmpQifi!y!:::::.~i:i:S.i\~\\\\IIM\:=:::•mi!¥1§::=:]mll::::::•mi!iil.)::::@nl 

t~lt9B:tteli:::(ii:I:;,:;:::::IJAII!¥Rientmw~:tif.t::elllt~:::B!iiifRe),W:::::::::mnm~::::amii=:;nJ¥f:::::m~n 
ilint!iUtw::tmBni.J?Ri::Bilirt9Yi:ilf!i~i::rii4iU~mr!;==::::mm:~:::!iUsnam!iif:::m9RI::rtr::riim¥!i,; 
t~Q9::::(tif:::~~~:::Jio!m:::::!n:::~n~::::i!P!!i1itl)~=:,:!n!:::fflPRe::(ttr:=:iP~n~:::nen~:I~Rn!l'=::::!"'~!nmi:::::wnmn 
~~Iwi!w~:::!9!Bfi:::J.rm::mitm¥J:::!tm¥~a~~:t9nl'in:::tni:::'=*-!!MW~it!lntt.m!nlttl:::••:::i.n!ZW~9~tl:i: 
~~~tm~~~>.M:::~nmm:::::niv!=::::m~n::::gq::::m;n~t~nt:::en;ns.mi=:='=n::::!liti::::t~mllll!inif::::::::Jml::::fil'=ti!:::::;l 
•ll::ti::eiW:::~mm::en!rililt!i:et:rt:ili¥~i:::!!meiift::emir:mitiilnls:'(ln~m!~IU91B.i 
t!r:::::ao!ml:::::;n~::::::lmB:::::rulvmm:::::g:::::m:::::i!P!~'=ti9nlmlnlll:::::mu::::!nl'':::ma~~::::t~lm9t~ 
·Y!:ml::=m¥::::J;~::::P:II!:n~:::~o:::m!}r!:Mi'-::::filus::::m~f:~:;: 

4.2 HAZARDOUS WASTE OD THERMAL TREATMENT UNIT NEAR TA-15-184 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 

Subpart VI, Part 265, Subpart P] 

This section provides a unit description and an overview of the waste management practices for 

the hazardous waste OD thermal treatment unit located near TA-15-184. The description 

includes the location, the physical parameters, the materials of construction, and the maximum 

treatment capacity of the OD thermal treatment unit. A discussion of waste management 

practices, including those related to waste packaging and handling, is presented in Section 4.5. 

The OD thermal treatment unit at TA-15 is located near TA-15-184 and may be used to open 

detonate solid and liquid hazardous explosive waste. As shown on Figure 4-2, the unit extends 

approximately 150 feet from the northeast to the southeast of TA-15-184. The area, which 

covers approximately 17,663 square feet, is generally flat and sand-covered and slopes gently 

to the southwest. Two steel plates that measure 0.5 foot thick, 5 feet wide, and 20 feet long are 

located on the ground adjacent to TA-15-184. The plates are laid lengthwise end-to-end with 

one end against the building. Various small housings for cameras and instrumentation are 
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located at the site. Sand bags are used to protect TA-15-184 and the small housings from the 

impact of detonations. 

The OD thermal treatment unit may be used to treat a maximum of 500 pounds of explosive 

waste per detonation. The unit is currently used for nontreatment-related experimental test 

detonations (i.e., shots); however, waste treatment has not yet been conducted. 

4.3 HAZARDOUS WASTE OD THERMAL TREATMENT UNIT NEAR TA-36-8 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 

Subpart VI, Part 265, Subpart P] 

A description of the hazardous waste OD thermal treatment unit located near TA-36-8 is provided 

betow. The description includes the location, the physical parameters, and the maximum 

treatment capacity of the OD thermal treatment unit. A discussion of waste management 

practices, including those related to waste packaging and handling, is presented in Section 4.5. 

The OD thermal treatment unit located near TA-36-8 may be used to treat solid and liquid 

hazardous explosive waste. The OD thermal treatment unit is an irregularly-shaped, sand- and 

grass-covered area that measures approximately 550 feet east to west and 300 feet north to 

south, as shown on Figure 4-3. The area is relatively flat. 

The OD thermal treatment unit has a maximum treatment capacity of 2,000 pounds of explosive 

waste per detonation. The unit is used primarily for nontreatment-related experimental test 

detonations and may occasionally be used for treatment of hazardous explosive waste. 

4.4 HAZARDOUS WASTE OD THERMAL TREATMENT UNITS AT TA-39 [20 NMAC 4.1, 

Subpart IX, 270.23; 20 NMAC 4.1, Subpart V, Part 264, Subpart X; and 20 NMAC 4.1, 

Subpart VI, Part 265, Subpart P] 

This section provides a description of the hazardous waste OD thermal treatment units 

associated with structures TA-39-6 and TA-39-57 at TA-39. The description includes the 

location, the physical parameters, the materials of construction, and the maximum treatment 

capacities of the thermal treatment units. A discussion of waste management practices, 

including those related to waste packaging and handling, is presented in Section 4.5. 
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The OD thermal treatment units at TA-39 are associated with TA-39-6 and TA-39-57 (Figures 4-4 

and 4-5). Each of the areas is a relatively flat sand-covered area, measuring approximately 40-

by 40-feet, and is located in the canyon bottom. Steep canyon walls rise to heights of 100 feet 

or more in the immediate vicinity of each OD area, roughly forming a semicircle around each 

area. The canyon walls serve to attenuate the force of the blasts. The associated control 

buildings (i.e., TA-39-6 and TA-39-57) are reinforced concrete structures extending partially 

beneath the detonation areas. 

The maximum treatment capacity at each of the TA-39 OD units is 1,000 pounds. 

4.5 WASTE MANAGEMENT PRACTICES [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 

There are two basic categories of explosives that may be managed at the 08/0D thermal 

treatment units addressed in this Part 8 permit application. The first category consists of 

explosives-contaminated waste; the second category consists of explosive material. Explosives­

contaminated waste is further divided into subcategories as follows: (1) make-up room wastes, 

(2) Type I material, (3) Type II material, and (4) Type Ill material. These wastes are defined as 

follows: 

• Make-up room waste- Explosives-contaminated waste, such as paper towels, swabs, 
and similar materials that contain no tangible pieces of explosives but are used in the 
preparation of shots in the make-up building. 

• Type I material - Firing mound debris that is potentially contaminated with explosives 
and consists of wood scraps, cardboard, burlap, and Plexiglass/Lexan. 

• Type II material - Firing site debris that is potentially contaminated with explosives and 
consists of plastic, glass, styrofoam, electrical cables, and metallic foils used for pin 
switches. 

• Type Ill material- Firing site debris that is potentially contaminated with explosives and 
consists of metals such as target plates. Type Ill material also includes corrective 
action wastes or wastes generated as a result of investigation or remediation. 

The second category (i.e., explosive material) includes the following subcategories: 

(1) explosives assemblies and explosives that are unsafe to handle; (2) identifiable scrap 

explosives that are safe to handle; (3) identifiable booster charge scrap; and (4) any other 

process or cleanup wastes that are believed to be potentially reactive. 
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transported by appropriately trained personnel in a designated vehicle to the 08/00 thermal 

treatment unit on the day of planned treatment. 

!~iml!}{mr~:::il!rilll::'u::m~:l~l&~::!~::a!~iliii::e!;ur!nllfiBi]11Bijru::r~:t:~:ma!m~!:! 
08 of explosives-contaminated waste consists of placing the waste in the 

burn cage, coating the waste with starter fluid, and igniting the waste. 00 of waste is 

accomplished by using a predetermined amount of explosive to initiate the detonation. The 

detonation may create temperatures up to 3,000 degrees Fahrenheit (1 ,649 degrees Celsius). 

Initiation for all waste treatment operations will be performed remotely by qualified personnel 

from inside a control building/bunker. Thermal treatment operations are conducted in 

accordance with the most recent, approved versions of LANL standard operating procedures 

(SOP) (see Appendix B). Other relevant LANL SOPs will also be followed, as appropriate. 

!IB~:::::B::''\ost:::tt:lva::::wtmms.::::m;:t~~::Jrlt1:~::::::P:t~mi:~:4mt:l.rt:lt:~:f!9m::::l.nl::::l.ttlti::!lll:''!!t:mmt!9o;: 
M!.lii,mi::::ati\UI:\\\IImll\l\ltliiiii:::Pt:::p!l@m!.t;!!:'::a;!::::ttin:\::m~:::::;r.@~JiiiP:F.i9\:\:9:eflflr!!lt! 

~9a::!m~9e~l::lsow!nlm!t,:Hmli.'n::~n!::gp,)JP~t::(9i:!f!ern~n:!t!i~t?n;~,r:P:n~~~~~~tmm!rm~::•ns 
imM:::!Ii!e!i~:::::::::::~~~::::::l!mil!,:::~~•:::::•:::::i~t1!l::mm::::::g'=:::::~,~i::mm~l~::::::~:t::::::~~~~t::::p,r::::•r•:::~i!I~r 
!!'-llll::::l~l:':~~!a:::::•e!!nt::::~~~::;l.~a:::::!2meJttt::::::e;~n~l:::::l.ne:::::@aM::I§mmm!l.!ll:::::@m!:::::m~;•s.•! 
!IP:t9PHIIII!If1'-!:::P:f\lilf~:~t~~;: 
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Waste containers for explosives-contaminated waste and explosive material generally consist 

of paper-lined cardboard boxes. Most wastes contaminated with explosives and actual pieces 

of explosives will not be packaged together. Explosives-contaminated waste will be placed within 

a paper-lined cardboard box with a lid. Once a cardboard box is filled, it will be closed, sealed 

with tape, and marked "HE Hazardous Waste." These waste containers will then be stored in 

an accumulation area. 

Pieces of damaged explosives resulting from a misfire, sensitivity experiment, incomplete 

detonation, or exposure to severe testing will be packaged separately from excess explosives. 

The waste explosives will be stored in an accumulation area. Exceptions to handling will be 

done on special items and will be handled safely and appropriately. 

~~~~~f~t@!i"iUI!\IIIn'=lll\!IIII91!!1!.q:!~t''ml]l;IJ!if:f4111t\ililiB:m~:~~!:l@IJ:=:!I::!'-f!l: 

+¥1fttlmj9fi119Mi:B::nl::~m~wttf.te9ooa::I§~::~P:f:@lmR:I'=H:::IIMenHtJ,If:lf:el::rr~:r~~ 
~~::::m!mim.g::::mmtr:~:•am::::~t::ii!\:::J.t~:=::iilrl~i::::m:~ttt:;t~Etn~t:::infiloiitm: 
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4.6 ENVIRONMENTAL PERFORMANCE STANDARDS APPLICABLE TO MISCELLANEOUS 

TREATMENT UNITS [20 NMAC 4.1, Subpart V, Part 264, Subpart X] 

The OB/OD thermal treatment units addressed in this Part B permit application are located in 

remote areas of LANL and will be operated, maintained, and closed in a manner that will ensure 

protection of human health and the environment, in accordance with 20 NMAC 4.1, Subpart V, 

264.601, revised November 1, 1995. Geologic and hydrologic characteristics of the LANL facility 

and land use patterns in the Los Alamos area are discussed in Section 2.0 of the LANL General 

Part B. 

The OB/OD thermal treatment units have been designed to facilitate safe handling and treatment 

of wastes in order to prevent adverse human health and environmental impacts. Design 

information and waste management practices for these units are detailed in Sections 4.1 through 

4.5. The waste analysis plan for these units is included as Section 3.0 of this Part B permit 

application. A description of emergency response actions to be taken to minimize adverse 

impacts of unanticipated events are described in the contingency plan (see Section 7.0 of this 

document and Section 7.0 of the LANL General Part B). 

SOPs are followed at the OB/OD thermal treatment units to minimize the potential for 

environmental contamination that may result from precipitation contacting treatment residues. 

Residues resulting from treatment activities may consist of metallic shards and occasional pieces 

of propellants, explosives, or pyrotechnics. SOPs for the OB/OD thermal treatment units require 

that the firing-site leader thoroughly survey the area after each detonation and collect all 

identifiable pieces of explosives. The damaged explosives are then weighed and an estimate 
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of the amount of material remaining at the unit is recorded in the site record logbook. Every 

effort is made to minimize the quantity of explosive and nonexplosive residues remaining at a 

unit. SOPs that are applicable for access and operations at the OB/00 thermal treatment units 

described herein are included as Appendix B. 

4.6.1 Protection of GroundwaterNadose Zone [20 NMAC 4.1, Subpart V, 264.601 (a)] 

As required by 20 NMAC 4.1, Subpart V, 264.601 (a), revised November 1, 1995, the OB/00 

thermal treatment units addressed in this Part B permit application are located in remote areas 

and are operated in a manner that prevents releases that may have adverse affects to human 

health or the environment due to migration of waste constituents through the vadose zone to 

groundwater. The following sections provide information on the potential for adverse effects on 

r·Jman health or the environment as a result of operations at the OB/00 thermal treatment units 

as well as describe monitoring and reporting efforts that have been or will be undertaken to 

assess the impact of thermal treatment operations. 

4.6.1.1 Hydrogeologic Assessment and Potential Pathways and Exposure Routes 

Each of the OB/00 thermal treatment units addressed in this Part B permit application is located 

in a semiarid, temperate, mountain climate. &n!:::!mll.lii!in!l!l:::lllf.liMI::::m:]i;!!:::m@m9!~! 

~i~~wi':::~P:I!!Ii!i(~M£\ii=::ll~!)l,i The evaporation rate of free standing water exceeds the average 

annual precipitation. Site-specific information for the soils at the OB/00 thermal treatment units, 

including permeability rates and available water-holding capacity, is provided in Section 2.2 of 

this Part B permit application. In addition, it is estimated that 600 to 1,200 feet of unsaturated 

tuff and volcanic rock separate the facility's soil surface from the main aquifer (Figure 2-7 in the 

LANL General Part B). Collectively, the depth to the uppermost aquifer and the annual moisture 

deficit significantly limit the potential for contaminants to migrate through the vadose zone to 

groundwater. 

An evaluation of possible waterborne waste transport pathways for groundwater and their 

potential for migration is included as Attachment 4-1, which lists the possible contaminants of 

concern and shows their origin and nature. 
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The only aquifer in Los Alamos capable of municipal and industrial water supply is the main 

aquifer. No supply wells or test wells are located within the boundaries of TA-14, TA-15, TA-36, 

or TA-39 or within 3,500 feet of any of the 08/0D thermal treatment units described herein. 

~-P.It~t!P.:·P.!:~9nmi9ft:if::m!:n¥4r9t~9!9S~e l!!r~m!n~~t~'::!mnle!mmv:::9!!&:~rn! ¥?§tim An~~! 
m:::mas~~::::~i:,:n!~::::p,~nttft~!Y::::~PP~mHf.~:::~~t:i4.P:Uit!!::ar:::MttmitJ!P~!!t:::::maw~:vtr~::i::P§nPmw!~ 

mlms!IJm~P!t,::::p,1:::~o~::::~:II:::J~::::~:tti!nt!9:::::!n::B~ilee:::!~~::::e~::ll::::mlsr:W~~::::mmn::::!mtleltjl!@i 

ln~~::::l:P~e\:::::{ffillsi:::::::~:~~~~'-[::::::=::mi!~!i~~:;:::::~:tt~PI!!I1:::::!!1::::!9r:::zar~:~:::::;s:::::~:!t:':!~m~f::::::leBiri:::::! 

P:rii!i!l!9a:::'ml!~9~~~~~=::ili::::~~~:::mP~J.!P.:=:::I!::;r;~,1::1i::::19i!Iiiitrn=::m:=:ia::::lmlam,,:~~Ii41~:~:;::::inl 
@nn9!!:J!II!s!tl.ten=:::~~:::~n~!::::mi:J!:::g~f:~l::::~n~~~:!::J•r:::~~r::::mar~m=::::1:11~:~lf::::::a•::::m!~t~::::IR9v!t:n9 

~9sW¥!i!Biji''iir!'1~9ill:t:i!tfim:::g~jgl:i!.~i9~!:ia¥::1::m,@:::mmiiiY!!I:::iJ:::EtMIP:I:::m,~r!=::iti11!99 

i!il.:im¥:::=w!J!i:::::liime:::::m!n::::t~:i:::::ti!P~In!!:::l:::&~t11;::::=:::=:Jn:::::ill"m'=i:::::~~~~:::::!m:::::n9:::::i;eP~:::e!i 

J9~~•q:@~::wlli1:1[miB~:::@ni::Jt4t~l:.:::mli!:lrt::~rn!::~m~tmni:::st:m~:::mmlln!ni.:::a,:9n~m=::@t!¥!Hwi: 
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4.6.1.2 Monitoring and Reporting 

LANL has established an extensive groundwater monitoring system to assess and protect the 

quality of groundwater in the Los Alamos area. The monitoring network includes test wells, 

supply wells, gaging stations, observation wells, and other hydrogeologic devices located both 

inside and outside LANL boundaries. Routine samples are analyzed for toxic constituents, basic 

water quality, and resource depletion. The results are published in the annuai"Environmental 

Surveillance Report" and the annual 'Water Supply Report." Details on the Environmental 

Surveillance Groundwater Monitoring Plan can be found in the "Groundwater Protection 

Management Program Plan" (LANL, 1995). 

1\~~~:~ 
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4.6.2 Protection of Surface Water/Wetlands [20 NMAC 4.1, Subpart V, 264.601 (b)] 

As required by 20 NMAC 4.1, Subpart V, 264.601(b), revised November 1, 1995, the 08/0D 

thermal treatment units addressed in this Part 8 permit application are located in remote areas 

and are operated in a manner that prevents any releases that may have adverse affects on 
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human health or the environment due to migration of waste constituents to surface waters or 

wetlands. The following sections provide information on the potential for adverse effects to 

human health or the environment as a result of operations at the 08/0D thermal treatment units 

as well as describe monitoring and reporting efforts that have been or will be undertaken at each 

of the units to assess the impact of operations. 

4.6.2.1 Hydrologic Assessment and Potential Pathways and Exposure Routes 

Net annual precipitation for the Los Alamos area, including the sites of the 08/0D thermal 

treatment units, is low. In addition, surface waters within LANL are limited to ephemeral, 

interrupted, or intermittent flows in the canyon bottoms that result from rainfall or snowmelt. The 

locations of these surface waters, including intermittent streams, are shown on Map 6 of the 

08/0D Part A (LANL, 1997). Drainage from the TA-14, TA-15, and TA-36 sites flows into 

nearby canyons. Both of the TA-39 sites are located in a canyon bottom. 

Canyon bottom surface waters downstream of the firing sites at TA-14, TA-15, and TA-36 

eventually flow into Water Canyon, and canyon bottom surface waters downstream of the TA-39 

firing site eventually flow into Ancho Canyon. A gaging station in Water Canyon, located about 

2.5 miles upstream of the Rio Grande, recorded a maximum discharge of 0.21 cubic feet per 

second in the 1995 water year. There was no flow most of the time (LANL, 1996b). Gage 

ratings for a gaging station in Ancho Canyon, located about 2 miles upstream of the Rio Grande, 

are to be established. 

The 08/0D thermal treatment units included in this Part 8 permit application are a part of 

LANL's National Pollutant Discharge Elimination System (NPDES) General Permit for storm 

water discharges associated with industrial activity (Permit Number NMROOA384). A Storm 

Water Pollution Prevention (SWPP) Plan, as required by the NPDES General Permit, has been 

developed for the 08/0D thermal treatment units. The plan is designed to identify any potential 

pollutants and to provide pollution prevention or control methods to prevent the discharge of 

pollutants in storm water runoff at the unit and the surrounding area. Under the SWPP Plan, the 

facility is required to implement best management practices to reduce the likelihood of pollutants 

entering the storm water discharges. To this end, the following practices have been adopted at 

each of the 08/0D thermal treatment units: 
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Good Housekeeping 

• 

• 

• 

Regular maintenance of the area is performed to ensure that it is clean and orderly 

SOPs have been written specifying proper waste handling to minimize the exposure of 
waste and waste residues to precipitation 

Regular inspections of the area are performed to ensure SOPs are being followed 

Spill Prevention and Response 

• Personnel are trained in material handling and release notification procedures 

Visual Inspections 

• Pollution prevention personnel inspect and log information concerning site drainage, 
erosion, non-storm-water discharges, and changes in adjacent facilities that may affect 
the potential for storm water pollution. 

Under the NPOES General Permit, the measures described in Attachment 4-2 also apply to each 

of the 08/00 thermal treatment units. 

An evaluation of possible waterborne waste transport pathways for surface water and their 

potential for migration is included as Attachment 4-1, which lists the possible contaminants of 

concern and shows their origin and nature. 

TA-14 

Surface waters in the vicinity of the 08/00 thermal treatment units at TA-14 are limited to 

ephemeral streams in the bottoms of canyons near the site, namely, Canon de Valle, and 

Three mile and Pajarito Canyons. Canon de Valle lies approximately 1 ,000 feet due south of the 

TA-14 08/00 thermal treatment units; Threemile Canyon is roughly 2,000 feet northeast of the 

units; and Pajarito Canyon is situated approximately 3,000 feet to the north. According to the 

"RFI Work Plan for Operable Unit 1 085" (LANL, 1994a), drainages from the central part of 

TA-14, including the TA-14 08/00 thermal treatment units, flow only into Canon de Valle. If 

water volume is sufficient, flow from this canyon may reach the Rio Grande. 

Contaminants that may potentially be released from TA-14 00 operations may include residual 

explosives, §~ft!mi:::':l!t!l!!J.ijttm::er:::nen~I!J99!n!:II:B!!B· Potential contaminants from the 

TA-14 00 thermal treatment unit may reach nearby surface waters in one or more of the 
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following ways: (1) direct (airborne) deposition from 00 operations; (2) transport by surface 

water runoff; and (3) wind erosion and deposition of contaminated soils. 

Potential contaminants resulting from 08 operations at TA-14 may include the following: carbon 

monoxide (CO), nitrogen oxides (NOx), methane, ammonia, hydrogen cyanide, sulfur oxides, 

particulates, and volatile organic compounds (VOC). With the exception of particulate material 

(i.e., ash), each of these potential contaminants is either a gas or has a relatively high vapor 

pressure and, thus, would not be expected to contaminate surface waters. 

TA-15 

The TA-15-184 00 thermal treatment unit is bordered by Potrillo Canyon to the north and Water 

Canyon to the south. Waters from both of these canyons flow into the Rio Grande. The stream 

flow in Potrillo Canyon is ephemeral and occurs only as the result of rainfall or snow melt. Water 

Canyon may receive flow from Calion de Valle. Contaminants that may potentially be released 

from the TA-15 00 thermal treatment unit may include beryllium or lead (LANL, 1994c). These 

contaminants may reach nearby surface waters in one or more of the following ways: (1) direct 

(airborne) deposition from 00 operations; (2) transport by surface water runoff; and (3) wind 

erosion and deposition of contaminated soils. The nature and extent of contamination at the 

TA-15-184 firing site is described in Section 4.6.3.1. 

TA-36 

The TA-36-8 00 thermal treatment unit is located in the vicinity of the headwaters of Fence 

Canyon. Fence Canyon waters flow into Potrillo Canyon and then into Water Canyon, which 

eventually flows into the Rio Grande. The stream flow in Fence Canyon and Potrillo Canyon is 

ephemeral and occurs only as the result of rainfall or snow melt. A discharge sink, which is 

geomorphologic feature, has been identified in Potrillo Canyon. The discharge sink absorbs 

stream flow and traps incoming sediments. Immediately downstream from the sink, there is no 

evidence of stream flow. It is suspected that surface waters generated from the watershed 

upstream of the sink do not reach the Rio Grande (LANL, 1993b). 

Contaminants that may potentially be released from the TA-36 00 thermal treatment unit are 

likely to include residual explosives or lead (LANL, 1994d). These contaminants may reach 

nearby surface waters in one or more of the following ways: (1) direct (airborne) deposition from 
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OD operations; (2) transport by surface water runoff; and (3) wind erosion and deposition of 

contaminated soils. The nature and extent of contamination at the TA-36 firing site is described 

in Section 4.6.3.1. 

TA-39 

The firing sites at TA-39 are located in the bottom of Ancho Canyon and are in close proximity 

to intermittent streams located there. If the water volume is sufficient, these flows may reach 

the Rio Grande approximately three miles away. Contaminants that may potentially be released 

from the TA-39 OD thermal treatment units may include residual explosives or lead (LANL, 

1994e; LANL, 1994f). These contaminants may reach nearby surface waters in one or more of 

the following ways: (1) direct (airborne) deposition from OD operations; (2) transport by surface 

water runoff; and (3) wind erosion and deposition of contaminated soils. The nature and extent 

of contamination at the TA-39 firing site is described in Section 4.6.3.1. 

4.6.2.2 Monitoring and Reporting 

Under the current NPDES General Permit, surface water monitoring is not required at these 

sites. The General Permit expires in October of 1997, and an application for coverage of these 

sites under the next tier, the Multi-Sector General Permit, will be submitted. The following 

paragraphs detail surface water reporting and proposed monitoring strategies for the units 

addressed in this Part B permit application in accordance with the requirements in 20 NMAC 4.1, 

Subpart V, 264.602, revised November 1, 1995. 

TA-14 

~lt!t:::;il!ltl\l!illi\:!lm:;:~mm!t~i::,:m::::g~:::::mmg::::§;::~::;::,!:ltE::':~~n~~~:::~:~:;'::::l:ll~:~:,::::::e~:n~:!l~ 
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In order to maintain compliance with the NPDES General Permit, annual site inspections are 

conducted at TA-14 to evaluate the effectiveness of the SWPP Plan. The inspections are 

documented in an inspection report that describes any major observations, incidents of 
- -----------------

noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 

with respect to the SWPP Plan. 

TA-15 

In order to maintain compliance with the NPDES General Permit, annual site inspections are 

conducted at TA-15 to evaluate the effectiveness of the SWPP Plan. The inspections are 

documented in an inspection report that describes any major observations, incidents of 

noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 

with respect to the SWPP Plan. 

According to the "RFI Work Plan for Operable Unit 1086" (LANL, 1993a), the TA-15-184 firing 

site has met the recommended criteria as a potential release site for which corrective actions are 

to be deferred until the site is decontaminated and decommissioned. Available information has 

shown that there is no current health risk to site workers and that hazardous material is not 

migrating off LANL property. Details on the criteria for this recommendation can be found in the 

work plan. 

TA-36 

In order to maintain compliance with the NPDES General Permit, annual site inspections are 

conducted at TA-36 to evaluate the effectiveness of the SWPP Plan. The inspections are 

documented in an inspection report that describes any major observations, incidents of 

noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 

with respect to the SWPP Plan. 

The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b) proposes collecting water and 

sediment samples from sediment catchment areas identified in Fence, Potrillo, and Water 
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Canyons. The sampling will be conducted to determine contaminant redistribution via surface 

water runoff. The water samples will be collected in accordance with LANL-ER-SOP-06.13, 

"Surface Water Sampling" (LANL, 1992a). Quality assurance/quality control (QA/QC) samples 

will be collected and analyzed in accordance with LANL's Environmental Restoration Program 

Generic Quality Assurance Project Plan (LANL, 1991 ). 

TA-39 

In order to maintain compliance with the NPOES General Permit, annual site inspections are 

conducted at TA-39 to evaluate the effectiveness of the SWPP Plan. The inspections are 

documented in an inspection report that describes any major observations, incidents of 

noncompliance with the SWPP Plan, corrective actions, and any observations or changes made 

with respect to the SWPP Plan. 

The "RFI Work Plan for Operable Unit 1132" (LANL, 1993c) proposes immediate (i.e., before unit 

decommissioning) field sampling at and around the active firing sites at TA-39 to characterize 

the extent of contamination. The primary impetus for conducting field sampling immediately is 

to evaluate whether contaminants are moving off site. A geomorphic characterization will be 

conducted prior to field screening and sampling. This characterization will identify major 

landform features, stream channels, drainage patterns, and sites of active erosion (LANL, 

1993c). 

A field radiation survey and a field metals survey (using x-ray fluorescence instrumentation) will 

be conducted prior to actual sampling. These surveys will be conducted on 10- by 1 0-foot grids 

within a 1 00 foot radius of the center of each firing pad and will include the adjacent stream 

channels (LANL, 1993c). Samples will then be collected from the stream channels adjacent to 

the 00 thermal treatment units based on the information provided by the geomorphic 

characterization. In addition, to determine whether contaminants have been transported to the 

flood plain channel downstream from the 00 thermal treatment units, the canyon bottom will be 

sampled in three locations (LANL, 1993c). Samples will be analyzed for explosives, 

polychlorinated biphenyls (PCB), SVOCs, petroleum hydrocarbons, metals, cyanide, and 

radiological analytes (i.e., gamma radiation, uranium, thorium). If it is determined that 

contamination exists, additional sampling will be performed to establish a more detailed analysis 

of contaminant distribution and transport pathways (LANL, 1993c). 
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4.6.3 Protection of Soil Surface [20 NMAC 4.1, Subpart V, 264.601 (b)] 

As required by 20 NMAC 4.1, Subpart V, 264.601 (b), revised November 1, 1995, the 08/00 

thermal treatment units addressed in this Part 8 permit application are located in remote areas 

and are operated in a manner that minimizes or prevents releases that may have adverse affects 

to human health or the environment. The following sections provide information on the potential 

for adverse effects to human health or the environment as a result of operations at the 08/00 

thermal treatment units as well as describe monitoring and reporting efforts that have been or 

will be undertaken at each of the units to assess the impact of operations at the units. 

4.6.3.1 Geologic Assessment and Potential Pathways and Exposure Routes 

The texture of the soils in Los Alamos County range from very fine clay and sandy loams to 

gravelly, sandy loams and stony, clay loams. Soil erosion by storm water or winds could 

potentially transport contaminants from the 08/00 thermal treatment units to surrounding areas. 

Natural sediment storage features created by surface water runoff, such as stream bank and bar 

deposits or drainage channels, could contain heavy metals or explosives residues redistributed 

from the 08/00 thermal treatment units. 

SOPs for the units have been developed and are followed to limit the amount of contamination 

that may enter or remain in the soil after a detonation. Preventative measures include good 

housekeeping procedures and using a sufficient charge to ensure complete destruction and 

effective treatment of the explosives. 

TA-14 

In June 1993, soil, sediment, and rinsate sampling was performed at the TA-14 firing sites, 

including the Firing Mound 3 area near TA-14-23. Samples were laboratory-analyzed for TCLP 

metals, total metals (beryllium, lead, and mercury), VOCs, SVOCs, and explosives residues. The 

results of the 1993 soil sampling are presented in Attachment 4-3; m~:::!@!!JS:titgyl§:::(r!W 

~~Ji):::iti!:!i8191~::in::~;m~aii]i!l~ii:tlf:!::::~UiP:IIIP:I~91!!lliiit::~~]~]#11ffi]tll.ll!:!l-l='~'~~g 
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contamination is believed to be limited to the surface (i.e., the first few inches) of the site. 

Potential contaminants from 08 operations are not likely to impact soils in the area, l.lii!P.P-9:! 
IY::=~I!:::::::II!IUii!:':::IMMili!i!i!ililll:::::j,nq,::::le9l9i!ii~:::::r~l::::::~:iiilmE'::::~~iiBII!:am;:::::ml11:!::::,:(~i 
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TA-15 

In April 1993, soil, sediment, and rinsate samples were collected in the vicinity of TA-15-184. 

Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, lead, and mercury), 

VOCs, SVOCs, and explosives residues. The results of the 1993 soil sampling survey are 

summarized in Attachment 4-4 of this section. Potential contamination is believed to be limited 

to the surface (i.e., the first few inches) of the site. 

TA-36 

In August and September of 1992, soil, sediment, and rinsate samples were collected from the 

TA-36-8 OD area. Samples were laboratory-analyzed for TCLP metals, total metals (beryllium, 

lead, and mercury}, VOCs, SVOCs, and explosives residues. The results of the 1992 soil 

sampling surveys are summarized in Attachments 4-5 and 4-6 of this section. Potential 

contamination is believed to be limited to the surface (i.e., the first few inches) of the site. 

TA-39 

It is anticipated that widespread contamination exists on and around the firing sites at TA-39 and 

that contaminant transport is active and ongoing. Potential contamination is likely to be limited 

to the surface (i.e., the first few inches) of the site. Ingestion or dermal contact with the soil on 

site may pose health risks to the operators of the unit, damage to wildlife that live at the site, and 

damage to the surrounding vegetation. In addition, contaminated soils/sediments may have been 

carried via surface water runoff to adjacent stream channels, nearby canyons, and possibly to 

the Rio Grande. 

In March 1993, soil, sediment, and rinsate samples were collected from the TA-39-6 and 

TA-39-57 OD areas. Samples were analyzed for TCLP metals (i.e., arsenic, barium, cadmium, 

chromium, lead, mercury, selenium, and silver), total metals (lead, mercury, and beryllium}, 

SVOCs, VOCs, and explosives residues. The results of the 1993 soil sampling at TA-39 are 

summarized in Attachments 4-7 and 4-8. 
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4.6.3.2 Monitoring and Reporting 

The following paragraphs detail soil monitoring efforts that have been or are scheduled to be 

performed at the units addressed in this Part 8 permit application in accordance with the 

requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 
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TA-15 

A corrective action program will be conducted at the TA-15-184 OD thermal treatment unit to 

determine if hazardous constituents may be migrating off site. The study will evaluate samples 

for TCLP metals, beryllium, SVOCs, and explosives. 

TA-36 

The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b ), which includes the area 

encompassing the TA-36-8 OD thermal treatment unit, proposes conducting a geomorphic survey 

along Fence, Potrillo, and Water Canyons. The survey will identify sediment catchment areas 

and establish locations where sediment sampling will occur. Surface sediment samples will be 

collected from areas in all three canyons from depths of 0 to 6 inches. Sediment samples will 

be collected in accordance with LANL-ER-SOP-06.09, "Spade and Scoop Method for Collection 

of Soil Samples" (LANL, 1992b). 

TA-39 

The proposed field sampling effort for the TA-39 firing sites is described in Section 4.6.2.2 of this 

permit application. In addition, soil samples will be collected from each firing pad, from adjacent 

hill slopes, and from adjacent mesa tops. Four surface soil samples will be collected at each of 

the firing pads. Surface and subsurface (i.e., 10 inches below surface) soil samples will be 

collected at 150-foot intervals along predetermined transects on the adjacent hill slopes and 

mesa tops (LANL, 1993c). Samples will be analyzed for explosives, PCBs, SVOCs, petroleum 

hydrocarbons, metals, cyanide, and radiological analytes (i.e., gamma radiation, uranium, 

thorium). 

4.6.4 Protection of the Atmosphere [20 NMAC 4.1, Subpart V, 264.601 (c)] 

As required by 20 NMAC 4.1, Subpart V, 264.601 (c), revised November 1, 1995, the 08/0D 

thermal treatment units addressed in this Part 8 permit application are located in remote areas 

within LANL boundaries and are operated in a manner that prevents any releases that may have 
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adverse affects to human health or the environment due to migration of waste constituents to 

the atmosphere. The following sections provide information on the potential for adverse effects 

to human health or the environment as a result of operations at the OB/00 thermal treatment 

units as well as describe monitoring and reporting efforts that have been or will be undertaken 

at each unit to assess the impact of operations at the units. 

4.6.4.1 Meteorologic Assessment and Potential Pathways and Exposure Routes 

Surface winds in Los Alamos are light, averaging seven miles per hour. The predominant 

prevailing wind direction is from the southwest to the northeast. Under normal conditions, 

resuspension of particulates is limited. Detailed information on winds in Los Alamos is provided 

in Section 2.1.4 of the LANL General Part B. In addition, the LANL General Part B presents 

information on wind roses for the Los Alamos area in Section 2.1.4 and on Figures 2-3 and 2-4. 

By definition, OD units do not utilize air pollution control equipment. Releases resulting from the 

treatment of waste at the 00 thermal treatment units are not likely to exceed a maximum 

exposure duration of 15 minutes and would most likely be a one-time exposure for any individual 

receptor. Various types of explosives mixtures are treated at the 00 thermal treatment units. 

The regulated pollutants produced as a result of these detonations are the criteria pollutants 

(e.g., CO, NOx, and particulate matter), some heavy metals (e.g., lead), and a small amount of 

hazardous air pollutants (HAPs -e.g., hydrogen chloride [HCI], hydrogen fluoride [HF]). 

An EPA-type gaussian plume model was employed with a puff type release function to simulate 

the airborne release resulting from the TA-36 thermal treatment unit. The worst-case waste 

treatment and receptor location were used in the scenario (i.e., a 2,000-lb treatment). Release 

heights and release fractions for a detonation cloud resulting from a typical 50-lb explosive 

detonation were determined. Airborne effluents were assumed to be transported directly to the 

potential receptors, using median dispersion factors for the Los Alamos area. Source terms or 

the pollutants generated during treatment activities were estimated using published emission 

factors (AP-42, developed by EPA), mass balance calculations, process knowledge, and 

engineering estimates. Impacts were evaluated for pollutants generated as a result of treatment 

and regulated under National and New Mexico Ambient Air Quality Standards. The results of 

this analysis indicate that none of the regulated air contaminant concentrations exceed federal 

or state ambient air quality standards. 
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4.6.4.2 Monitoring and Reporting 

The following paragraphs detail atmospheric monitoring efforts that have been or are scheduled 

to be performed at the units addressed in this Part 8 permit application, in accordance with the 

requirements in 20 NMAC 4.1, Subpart V, 264.602, revised November 1, 1995. 

TA-14 
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TA-15 

Air samplers and other means for detecting airborne contaminants have been deployed at the 

TA-15 00 thermal treatment unit. Data collected from these measurement devices have 

indicated that only small amounts of contaminants are aerosolized. The maximum amount of 

beryllium aerosolized is estimated at 2 percent. Efforts are currently underway to repeat this 

study and gain additional sampling data for this unit. 

TA-36 

The "RFI Work Plan for Operable Unit 1130" (LANL, 1993b) proposes field screening to predict 

potential hazards and health and safety conditions for on-site workers at the TA-36-8 firing site. 

The plan suggests using a portable flame ionization detector and/or photoionization detector to 

screen for VOCs. Field-screening data are not yet available. 

TA-39 

Atmospheric monitoring efforts to detect airborne contaminants at TA-39 have not yet been 

established. 
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4.7 OPERATING REQUIREMENTS [20 NMAC 4.1, Subpart VI, Subpart P] 

In accordance with the requirements specified in 20 NMAC 4.1, Subpart VI, 265.373, revised 

November 1, 1995, an entire thermal cycle will be completed for treatment of hazardous waste 

at each thermal treatment unit (i.e., a noncontinuous [batch] thermal treatment process). 

As required in 20 NMAC 4.1, Subpart VI, 265.382, revised November 1, 1995, Ob of wastes at 

any of the OD thermal treatment units will be conducted in a manner that does not threaten 

human health or the environment. A minimum required distance of 1,750 feet will be maintained 

between the point of detonation and the property of others. 

4.8 TREATMENT EFFECTIVENESS [20 NMAC 4.1, Subpart IX, 270.23(d)] 

To address the applicable miscellaneous unit requirement specified in 20 NMAC 4.1, Subpart IX, 

270.23(d), revised November 1, 1995, a demonstration of treatment effectiveness must be 

included for the OB/OD thermal treatment units addressed in this Part B permit application. As 

indicated in the U.S. Army Environmental Hygiene Agency (AEHA) guidance document titled 

"RCRA Part B Permit Writer's Guidance Manual for Department of Defense Open Burning/Open 

Detonation Units" (AEHA, 1987), a demonstration of treatment effectiveness can be based on 

laboratory or field data. For wastes treated by OD, data demonstrating that any residues or 

fragments remaining after the detonation are not reactive (i.e., as defined by the Resource 

Conservation and Recovery Act) should be provided. If any waste remains, it is treated again. 

The areas are visually inspected and explosive remnants are burned in place in conjunction with 

safety practices and SOPs. 

4.9 IGNITABLE. REACTIVE. AND INCOMPATIBLE WASTES [20 NMAC 4.1, Subpart V, 

264.17(a)] 

Applicable requirements for the management of ignitable, reactive, and incompatible wastes will 

be met at the OB/OD thermal treatment units addressed in this Part B permit application. 

Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(9), revised November 1, 

1995, a description of the precautions exercised by personnel at the units to prevent accidental 
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ignition or reaction of ignitable, reactive, or incompatible wastes is included in Section 5.0 of this 

Part B permit application. 

4.10 INSPECTION [20 NMAC 4.1, Subpart V, 264.15] 

In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.15, revised November 1, 

1995, each of the OB/OD thermal treatment units will be inspected daily when in use (i.e., when 

wastes are managed at the unit) and weekly when not in use. Inspection parameters are 

specified in Section 6.0 of this Part B permit application and in Section 6.0 of the LANL General 

Part B. Inspection records will be maintained by responsible personnel and a copy of the record 

will be sent weekly, as appropriate, to LANL's Hazardous and Solid Waste Group. 

4.11 RECORDKEEPING AND REPORTING REQUIREMENTS [20 NMAC 4.1, Subpart V, 

Part 264, Subpart E] 

The various record keeping and reporting requirements applicable to all waste management units 

at LANL and addressed in this Part B permit application are detailed in Section 4.1 of the LANL 

General Part B. 

!8J!&f::~:::::::::::rr~Pnt 

irt:::B=I~iiml:::::at::::~!m!n:::::mi!m:::::ni~!::::wf.!::::!!!!il!!::::ill:::::"!!lfi!::::!t:!imiii:::::g~mr~~J:::::et 

iBBIII::::P:Bii!:::!n!flta"::::l.ll:::]l!':':illll!:::::BMII::::!Rmi!D.!SI!::::~m!!fl!ll::::119!1'::::1r:::!!~: 
!!HI.II:::w!t!t.~::::@u:::g~:),;:::::::m~m:]B!Y!Imt::!!se:::!nm!IM:::!~t:~:~gy~:::!s!lssm~:m~:::'wl~:::'m~~tm!:J. 

&etme:::~:~:e::mm~ltt:::~:miilm:::eimwltll*:::~,:::tmliiti:::~:lmlmirnti::::gq;::~:::r~~::::&Btn~!~!~tt 
llmn¥-:::~~~~~~r~:::~oii!ii::•::p,•nm[:mlE!Ii!:]mmil:::e]19tll:::ai!m:::ime::!H:::ml!wlnl!mJ,: 

m~::::!D.!iile:::it::nl!!n::::rn!lln:::ni~t:::m::::!nmii~P:::~~::Ran'=l'::m::m;:mll:::l.m~m!n'=i::::!m!:::in~M~~~ 
l.l!IH1Rt.rf.::a!§am~:::!ms::imllnmn~m:::~t~:~m!:::e~~m::!1!!1~:::::~n:'~:M~~It.t!!:m]n~t!l~~~::~;ass 

J.it:illii::;I.Er::p,;~::'!i::g,mgaq;:::~nJi:ill:::e,;:::ef!IPHIII::g;::::::g~:Jii1111UIIItl:::~t:trl1~:!:, 

J,oliit::::r~iiiliiM::all!eni!~:'::ime::':t~ili~!!m!!:;::::::::ll:::!Mmaa:::l:::~mmm•::::!!l:::!m~me!i!i 

!aEri::::e~:mmu:::mr::!m~::::et::mi:::~:~;~~'=:::a••::::!!::::m!l::::~Bnt!!::::m:::lla~:II:JJtl::~n~~ 
~P!'=rnmm::::::::~:!r:::m!!lg:::gafl!ems:'::!:~'':m~;s1:~:~::::~n!:::~:mml::::t~~~tr:::rlre:::~:miH:::Rr~!r~: 

4-32 



Document: 
Revision No.: 
Date: 

4-33 

LANL OB/OD Part B 
1.0 
October 1997 



Document: 
Revision No.: 
Date: 

4-34 

LANL 08/0D Part B 
1.0 
October 1997 



Document: 
Revision No.: 
Date: 

4-35 

LANL 08/0D Part B 
1.0 
October 1997 



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

4-36 



Document: LANL OB/OD Part B 
Revision No.: 71 . .:-0-:------
Date: October 1997 

4-37 



Document: LANL OB/OD Part B 
Revision No.: -:::1 . .:..0 ~---:-:-:------
Date: October 1997 

&2$0. ······:·.·:·.·=· 

4-38 



Document: LANL 08/0D Part B 
Revision No.: ~1-.:..0 _____ _ 
Date: October 1997 

;{j§lj(f~ 

liBmf:l!i~i.r!Y.mf:,sm~~~~~~~e!i tf:r:~:iBB::Dm' 

Element :-:···:·:=:···:=:-:-····:·:·:=:·:-::;.;.·.·.·.······ 

sanum :-:···:·:·:·:·:·:·:·:-:-:-:.:-:-: 

·=·=·:···: 

4-39 



APPROXIMATE SCALE 

H H y YX) 100 FEET 

Thermal Treatment Unit 
(Open Detonation) 

Figure 4-1 

Document: LANL 08/0D Part 8 
Revision No.: 1.0 
Date: Cietobei-j997 _ 

766969\0BODSPEC\Rav 1.0 A38 

\ /---- / 
II / ,..---
1 I.////, 
I I 
I I 
I./ 

Location Map Showing the Thermal Treatment Units near Technical Area (TA) 14, Building 23 



// 

c'- // ------ ~ -_-=- - - -
(~ l1 

" :-ll ,, 

"""-. I 
,, "'-. 233 ,,

1 

,, 
11 It 

" ,, 
11 lJ 
)l ,, 
~ ~ 

...... :.._, lj ,, '/ 
\\ '/ 
\\ ~ 
\\ ~ 
\\ I; 
\\ -"'/ 
1\ v-=--=--
II II N)- II It 

II )J 
II .1; 
1\ // ,, // 

'~/ 

0 200 400 FEET 

,-- -
APPROXIMATE SCALE 

~ 
<::::-
~ 
~ 

'\--
~ 
~~ 
-~ 

~ 

~-
-~ 

~ 
~ 
~ 

Document: LANL OBI'-- Part B 
Revision No.: 1.0 ·--
Date: Octo_ber 1997 __ ____:_:: 

76696\0BODSPEC\Rev 1.0 A33 

...:::,.. 
~-
-~ 

""'~ -...;-
-~ 

~ 
Thermal Treatment Unit ~ 

(Open Detonation) 

' ' ' ..... 
\ 

I 

I 
I 

I 
.1/n 

//V 

/1 
1/ 

TA-15-184 -

/ (f 
/ ,, 

I If 
\ ,, 
\ I \ ,, 189 

\ II 
\ \ 

\ \\ 
\ '~ 
\ ' " '::::_ --= -::) "''\ 

'\\ 

Figure 4-2 

'­

" 

-- / -; 

I 
I 

/ \.--......_ ___ 

---
" 

I 
I 
J 

---

/ 

"' J 
/ 

;"" 
/ '\ 

/-- ....... .;..--
....- / 

/ 
'- / 

/ 
/ 

>-
- "::::::: ....... 

-........:::::::::-.... 

I 
I 

/ 

I 
I 

I 

---::::::: 

Location Map Showing the Thermal Treatment Unit near Technical Area (T A) 15, Building 184 



/ 
/ // 

I / 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I \ 

\ \ 
\ \ 

\ ' 
' ' ' ' ' ' ' ' 

Thermal Treatment Unit 
(Open Detonation) 

-------------

---

I 
I 

\ 

\ 
\ 

\ 
\ 

' 
-------

Figure 4-3 

I 

Document: LANL OB/00 Part B 
Revision No.: .!.1:!1.0~---=---
Date: October 1997 

\ 

' ' ' ' ' I 

I 

I 
I 

I 
I 
I 
I 

766969\0BODSPEC\Rev 1.0 A36 

/ 
/ 

' \ 
-~ \ 

\ \ 

t188 

/ 

\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 

\ \ 
\ \ 

/ 

\ \ 
\ \ 

\ I 
\ \ 

I \ 
I I 
I I 

I 

I 
I 

I I 
I I 
I I 
I I 

I I 
I I 

/ 

/ / 
/ 

/ 
I 

200 100 0 100 200 FEET 

APPROXIMATE SCALE 

Location Map Showing the Thermal Treatment Unit near Technical Area 36, Building 8 



' 
<~~~ 

Thermal Treatment Unit 
(Open Detonation) 

N 

', 
', 

~A-39-6 
• 

' ', ...................... , 
', ' 

' ' ' ' ' ' ', ', 
' ' ' ' ' ' ' ' ' ' ' \ 

' ' ' \ 

'. ' 

APPROXIMATE SCALE 

~ 1so 320 FEET 
H H L I 

I -1 

I I 
I 
I 
I 
I 

~ 

I 
II 
II 
II 
\I 

I 
I 
I 

139;;\ 

I 
I 
I 
I 
\ 

' \ 

Document: LANL C Part B 
Revlrlon No.: 1.0 ,._ 

\\ 
\\ 
I\ 

Date: October 1997 ---

' \ 
\ \ 

' \ 
\ \ 

\. \\ 
\ I\ 

I \I 
I I I 
\ I \ 

\ \ ' 
\ ', \ 
I \ I 
I \\ 

I ' ' 
\ ',' .... , 

\ ' ' 
I ' ',',, 
I ', ', 

I ' \ 

', \ I --, \ 

! 1,>>-',<~:::::::-
1 I 1 
I I 1 

f I 1 
I II 

1 I 1 
1\ I 1 

I \t 
I I II 

:.' ~- ) ~ 
\ :<;::..:-..:-:.::-.::::..:;/ 

I I 
~ I 

766969\0BODSPEC\Rev 1.0 A39 

" II 
/I 
II 
I I 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
\I 
I I 
I I 
I I 
\I 
II 
I\ 
I\ 
I 
\ 

,, 
\\ 

'~', ~152 
\\ <:>141 / ',,~~1~~ _:~~ -

115 -,, f -------

116 ,_I . 

119 
121 

Figure 4-4 
Location Map Showing the Thermal Treatmetlt Unit near Technical Area (TA) 39, Building 6 



-- --' ' \ ... 

N 

--- ..... ...... 
--- .......... ', 

' ' ' ' ' ' ' ' ' ' ' ' ' -' ,_ 
' ' ............... ', 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

APPROXIMATE SCALE 

' -­' ' 
- ,_ 

.......... __ ::_ 

o 100 200 FEET 
HHI I I 

----- ..... 

' ----- ...... , ', 
' ' ' ' ' ' 

~, Thermal Treatment Unit 
I ' 
1 7 ', (Open Detonation) 

I '/ (v)~-~~ ', ,.I 
\ \~ 57 

Figure 4-5 

' ' ' ' ' ' ' ' ----' 

Document: LANL Oil L'Jlfl__1L_ 
Revision No.: 1.lL ________ _ 
Date: ~jtii~~~--

766969\0BODSPECIRev 1.0 A40 

- ,_ -----=----:..-"' 

6b 
-~6 

' ' \ I 
I\ 
\\ 
I \ 
\ ' ' ' ',:._ ..... , 

' -',' 

Location Map Showing the Thermal Treatment Unit near Technical Area 39, Building 57 



Document: LANL 08/0D Part B 
Revision No.: ..:..:1 . .;:;..0 ------

Date: October 1997 

ATTACHMENT 4-1 

Potential Contaminant Migration Transport Pathways for 
Surface Water and Groundwater 



Document: LANL 08/00 Part B 
Revision No.: ..:..:;1.0=--------
Date: October 1997 

Attachment 4-1 

1.0 INTRODUCTION ................................................. 2 
1.1 PURPOSE ................................................ 2 
1.2 SCOPE .................................................. 4 

2.0 SITE SELECTION RATIONALE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

3.0 SITE CONDITIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3.1 GEOLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
3.2 HYDROLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
3.3 METEOROLOGY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.3.1 Precipitation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
3.3.2 Temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

3.4 WATER, SOIL, AND AIR QUALITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

4.0 POTENTIAL CONTAMINANTS ....................................... 8 

5.0 ACTION LEVELS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

6.0 HYPOTHETICAL SCENARIO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
6.1 CONTAMINANTS OF CONCERN FOR SCENARIO ................. 10 
6.2 PRECIPITATION EVENT FOR SCENARIO . . . . . . . . . . . . . . . . . . . . . . . 11 
6.3 CONCENTRATION CALCULATIONS FOR SCENARIO .............. 11 

7.0 GROUND WATER TRANSPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

8.0 CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

1 



Document: LANL 08/0D Part B 
Revision No.: -"1.,0 ______ _ 
Date: October 1997 

Attachment 4-1 

1.0 INTRODUCTION 

1.1 PURPOSE 

This attachment addresses the requirements of the New Mexico Administrative Code, Title 20, 

Chapter 4, Part 1 (20 NMAC 4.1 ), Part 264, Subpart X-Miscellaneous Units. The requirements 

of this subpart applies to owners and operators of facilities that treat, store, or dispose of 

hazardous waste in miscellaneous units. A model was constructed to simulate the migration of 

a contaminant that may result from contaminant spills followed by an unusually heavy rainstorm 

at the open burning/open detonation (08/0D) thermal treatment units. This model specifically 

addresses the requirements of Subpart X that deal with potential contaminant migration transport 

pathways. 

Table 1 is a cross-reference guide, listing the requirements of Subpart X and the section where 

each requirement is addressed, either in the main body of the Part B permit application, or in this 

attachment. 

TABLE 1 

Subpart X Cross Reference 

Subpart X Requirement Where Addressed 

§ 264.601 Environmental perfonnance standards. 

A miscellaneous unit must be located, designed, constructed, operated, maintained, and closed in a 
manner that will ensure protection of human health and the environment. Permits for miscellaneous 
units are to contain such terms and provisions as necessary to protect human health and the 
environment, including, but not limited to, as appropriate, design and monitoring requirements, and 
requirements for responses to releases of hazardous waste or hazardous constituents from the unit. 
Permit terms and provisions shall include those requirements of subparts I through 0 of this part, part 
270, and part 146 that are appropriate for the miscellaneous unit being permitted. Protection of human 
health and the environment includes, but is not limited to: 

(a) Prevention of any releases that may have adverse effects on human health or the environment 
due to migration of waste constituents in the ground water or subsurface environment, 
considering: 

(1) The volume and physical and chemical characteristics of the waste in the unit, including its Part 8 permit app., Section 4.0; 
potential for migration through soil, liners, or other containing structures; Attachment 4-1, Section 4.0, 6.1 

(2) The hydrologic and geologic characteristics of the unit and the surrounding area; Part 8 permit app., Section 4.0; 
Attachment 4-1 , Section 3. 1 , 3. 2 

(3) The existing quality of ground water, including other sources of contamination and their cumulative Part 8 permit app., Section 4.0; 
impact on the ground water; Attachment 4-1, Section 3.3 

(4) The quantity and direction of ground-water flow; Attachment 4-1, Section 3.1 

(5) The proximity to and withdrawal rates of current and potential ground water users; Part 8 permit app., Section 2.0 

(6) The patterns of land use in the region; NA 
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TABLE 1 (cont.) 

Subpart X Cross Reference 

Subpart X Requirement Where Addressed 

(7) The potential for deposition or migration of waste constituents into To be addressed during ER Project characterizations for 
subsurface physical structures. and into the root zone of food-chain crops ou 1132 
and other vegetation: 

(B) The potential for health risks caused by human exposure to waste To be addressed during ER Project characterizations for 
constituents; ou 1132 

(9) The potential for damage to domestic animals, wildlife, crops, vegetation, To be addressed during ER Project characterizations for 
and physical structures caused by exposure to waste constituents: ou 1132 

(b) Prevention of any releases that may have adverse effects on human health or the environment due to migration of waste constituents in 
surface water. or wetlands or on the soil surface considering: 

(1) The volume and physical and chemical characteristics of the waste in the Part B permit app .• Section 3.2 
unit; 

(2) The effectiveness and reliability of containing, confining, and collecting Part A 
systems and structures in preventing migration: 

(3) The hydrologic characteristics of the unit and the surrounding area. Part A 
including the topography of the land around the unit; Part B permit app., Sections 2.0 and 4.0; 

Attachment 4-1. Section 3.1, 3.2 

(4) The patterns of precipitation in the region: Attachment 4-1. Section 3.3.1 

(5) The quantity. quality. and direction of ground-water flow: Attachment 4-1, Section 3.2 

(6) The proximity of the unit to surface waters: Part B permit app., Section 4.0; 
Attachment 4-1. Section 2.0. 3.2 

(7) The current and potential uses of nearby surface waters and any water Attachment 4-1. Section 3.4 
quality standards established for those surface waters: 

(B) The existing quality of surface waters and surface soils, including other Attachment 4-1, Section 3.4 
sources of contamination and their cumulative impact on surface waters 
and surface soils; 

(9) The patterns of land use in the region: NA NA 

(10) The potential for health risks caused by human exposure to waste To be addressed during ER Project characterizations for 
constituents; ou 1132 

(11) The potential for damage to domestic animals. wildlife. crops, vegetation, To be addressed during ER Project characterizations for 
and physical structures caused by exposure to waste constituents. ou 1132 

(c) Prevention of any releases that may have adverse effects on human health (response to (c) and its subparagraphs (1) through (7) 
or the environment due to migration of waste constituents in the air, being prepared by Air Quality Group] 
considering: 

3 



Document: LANL 08/0D Part 8 
Revision No.: ..:.1.:.:.0:...._ ______ _ 

Date: October 1997 

Attachment 4-1 

TABLE 1 (cont.) 

Subpart X Cross Reference 

Subpart X Requirement Where Addressed 

(1) The volume and physical and chemical characteristics of the waste in the Part B permit app., Section 3.0 
unit, including its potential for the emission and dispersal of gases, 
aerosols and particulates; 

(2) The effectiveness and reliability of systems and structures to reduce or 
prevent emissions of hazardous constituents to the air; ' 

(3) The operating characteristics of the unit; 

(4) The atmospheric, meteorologic, and topographic characteristics of the unit Attachment 4·1, Section 3.0 
and the surrounding area; 

(5) The existing quality of the air, including other sources of contamination and 
their cumulative impact on the air; 

(6) The potential for health risks caused by human exposure to waste 
constituents; 

(7) The potential for damage to domestic animals, wildlife, crops, vegetation, 
and physical structures caused by exposure to waste constituents. 

§ 264.602 Monitoring, analysis, inspection, response, reporting, and Part B permit app., Section 4.0, 10.0 
corrective action. 
Monitoring, testing, analytical data, inspections, response, and reporting 
procedures and frequencies must ensure compliance with §§264.601, 264.15, 
264.33, 264.75, 264.76, 264.77, and 264.101 as well as meet any additional 
requirements needed to protect human health and the environment as specified 
in the permit. 

§ 264.603 Post-closure care. NA 
A miscellaneous unit that is a disposal unit must be maintained in a manner that 
complies with §264.601 during the post-closure care period. In addition, if a 
treatment or storage unit has contaminated soils or ground water that cannot be 
completely removed or decontaminated during closure, then that unit must also 
meet the requirements of §264.601 during post-closure care. The post-closure 
plan under §264.118 must specify the procedures that will be used to satisfy this 
requirement. 

1.2 SCOPE 

Subpart X of 20 NMAC 4.1, Subpart V, Part 264, requires permit applicants to show that they 

prevent any releases that may have adverse effects on human health or the environment due 

to migration of waste constituents in the ground water, surface water, soil, or subsurface 

environment. 

This attachment evaluates possible waterborne waste transport pathways and their potential for 

contaminant migration by use of a simple model. The attachment lists the possible contaminants 

4 



Document: LANL 08/0D Part B 
Revision No.: ..:..:1 . .:...0 ------

Date: October 1997 

Attachment 4-1 

of concern and shows their origin and nature. It presents scenarios for possible waterborne 

migration, based on site geology, hydrology, and meteorology. 

The model simulates the migration of a contaminant that may result from a contaminant spill 

followed by an unusually heavy rainstorm at two OD thermal treatment units. Contaminant 

concentrations were then estimated at the point where contaminants mix with runoff from the 

watershed associated with each OD thermal treatment unit, and where the runoff may reach 

receptors. 

Maximum possible concentrations are estimated for contaminants of concern in the model and 

compared to Los Alamos National Laboratory (LANL) screening action levels (SAL). 

2.0 SITE SELECTION RATIONALE 

The OD thermal treatment units at Technical Area (TA) 39-6 and TA-39-57 were chosen for use 

in this demonstration because of their location. These sites are in the bottom of Ancho Canyon 

and are in close proximity to intermittent streams. A heavy rainstorm of sufficient volume could 

possibly transport potential contaminants to the Rio Grande approximately three miles away. 

It is expected that runoff at these OD thermal treatment units in the canyon bottom have a 

greater chance of reaching the Rio Grande than runoff from the sites on the mesa tops. For this 

model, contaminant concentrations were estimated at each OD thermal treatment unit, at State 

Road 4, and at the Rio Grande. 

3.0 SITE CONDITIONS 

3.1 GEOLOGY 

LANL is located on the Pajarito Plateau on the eastern flank of the Jemez Mountains. This area 

is dominated by volcanic deposits associated with caldera formation and collapse; these deposits 

form broad plateaus surrounding the Jemez Mountains. The Pajarito Plateau consists of narrow 

mesas separated by deep canyons formed by southeast-trending intermittent streams. TA-39 

is drained by a number of intermittent streams, tributaries of the main stream channel that runs 

through Ancho Canyon and joins the Rio Grande in White Rock Canyon. All of the canyons, 

through which these tributaries flow, contain alluvium unknown thickness. Other canyons on 

the plateau with a similar geology and topography (Mortandad, Canada del Suey, and Pajarito) 
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contain alluvial deposits that vary greatly in thickness, from less than 3 feet (ft) thick to greater 

than 1 00 ft thick (Devaurs and Purtymun, 1985). 

LANL is perched on a plateau consisting of mostly upper Tshirege and lower Otowi members 

of the Bandelier Tuff. At TA-39, the Bandelier Tuff ranges in thickness from several feet, along 

the northeastern margin of the site, to 600 feet, just west of TA-39 in Borehole DT9 (Purtymun, 

1984). 

3.2 HYDROLOGY 

Ancho Canyon heads on the Pajarito Plateau on LANL property near the center of the southern 

LANL boundary and extends across the property to its confluence with the Rio Grande. The total 

drainage area of this canyon is approximately 7 square miles (LANL, 1993). The main channel 

length is approximately 6.9 miles (mi) long. The floor elevation of the canyon starts at just above 

7,100 ft and drops to just below 5,400 ft at its confluence with the Rio Grande. 

Ancho Canyon contains an ephemeral stream that is within LANL boundaries. It is at a 

approximately 0.8 mi upstream from the canyon's confluence with the Rio Grande. At this point, 

perennial flow to the Rio Grande is supported by a perennial spring, known as Ancho Spring. 

Ancho Canyon has no significant snowmelt runoff (LANL, 1996). 

The surface of the main aquifer rises westward from the Rio Grande within the Santa Fe Group 

into the lower part of the Puye Conglomerate below the central and western part of the plateau. 

The main aquifer depths below the mesa top range from about 1 ,200ft along the western margin 

of the plateau to about 600 ft at the eastern margin. The main aquifer is separated from the 

alluvium by 350 to 620 ft of tuff and volcanic sediments. The main aquifer is unconfined in the 

western part of the plateau and exhibits semiartesian to artesian conditions in the eastern part 

along the Rio Grande (Purtymun, 1994). 

Available hydrologic data indicate that the major recharge area for the main aquifer is west of 

LANL, presumably in the Jemez Mountains, although this is still being investigated. Water in the 

main aquifer moves from its major recnarge area toward the Rio Grande, where part is 

discharged into the river through seeps and springs. The hydraulic gradient of the aquifer 
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averages about 60 to 80 ft/mile within the Puye Conglomerate but increases to 80 to 1 00 ft/mile 

along the eastern edge of the plateau as the water in the aquifer enters the less permeable 

sediments of the Santa Fe Group. The rate of movement of water in the upper section of the 

aquifer varies, depending on the aquifer materials. Aquifer tests indicate the movement ranges 

from 20 ft/year in the Tesuque Formation to 345 ft/year in the more permeable Puye 

Conglomerate (Purtymun, 1984 ). No supply wells or test wells are located within the boundaries 

of TA-39 or within 3500 ft of the thermal treatment units. 

Perched ground water zones, of limited extent, are known to occur below canyon alluvium and 

above the main aquifer in the Guaje Pumice bed at the base of the Bandelier Tuff and in the 

underlying conglomerates and basalts in parts of Pueblo Canyon, Los Alamos Canyon, and 

Sandia Canyon. Samples, from these zones, are routinely collected from two test wells and one 

spring which discharges from one of the zones (LANL, 1995). 

Shallow alluvial ground water zones are known to exist in Pueblo Canyon, Los Alamos Canyon, 

Mortandad Canyon, and Pajarito Canyon. Shallow ground water may exist in parts of Water 

Canyon, Sandia Canyon, Potrillo Canyon, and Canon de Valle; however, several boreholes and 

observation wells have failed to confirm its presence. Alluvium in Ancho Canyon probably 

contains ground water due to recharge from storm runoff. While the extent of saturation in the 

alluvium is not known at present, it is probably small and occurs seasonally. 

3.3 METEOROLOGY 

3.3.1 Precipitation 

Total annual precipitation, which includes rainfall and water-equivalent snowfall, averages 

approximately 19 inches (in.) at Los Alamos. Annual precipitation declines eastward, with the 

normal White Rock precipitation at 13.5 in., and increases westward to more than 25 in. in the 

Jemez Mountains. The higher precipitation toward the mountains is very noticeable during the 

summer when thundershowers develop over the mountains. Showers tend to form, or be 

stronger, over the mountains for much of the year. Winter storms associated with upslope winds 

drop more snow at higher elevations on the plateau. 

7 



Document: LANL 08/0D Part B 
Revision No.: -:-:1 . .:..0 ---=-~---
Date: October 1997 

Attachment 4-1 

Los Alamos precipitation is characteristic of a semiarid climate. Variations in precipitation from 

year to year are quite large. Annual precipitation extremes range from 6.80 to 30.34 in. over a 

71-year period. In 1986, 30.01 in. fell at the North Community site, near the Jemez Mountains. 

3.3.2 Temperature 

Despite Los Alamos' southern location, temperatures are cool at the 7,400-ft above mean sea 

level (amsl) elevation. Mean temperatures vary with altitude, averaging 5 degrees Fahrenheit 

(°F) higher in and near the Rio Grande Valley (6,500 ft amsl) and 5°F to 1 0°F lower in the 

nearby Jemez Mountains (8,500-10,000 ft amsl). 

Winter temperatures typically range from 15°F to 25°F during the night and from 30°F to 50°F 

during the day. Cold arctic air masses occasionally invade the Los Alamos area from theN and 

NE, but often a shallow layer of coldest air is dammed to the east by the Sangre de Cristo 

Mountains. Occasionally, Los Alamos temperatures drop to 0°F or below. 

Summers have moderately warm days and cool nights. Afternoon temperatures are in the 70s 

and 80s (°F) and occasionally reach 90°F. The relatively thin air, light winds, clear skies, and 

dry atmosphere cause nighttime temperatures to drop to the 50s (°F), even after the warmest 

day. 

3.4 WATER, SOIL, AND AIR QUALITY 

Surface water, ground water, soil, and sediments are routinely sampled at LANL as part of the 

environmental surveillance and environmental restoration activities. Data on the concentrations 

of various chemical constituents of interest in these media are published annually in the 

environmental surveillance reports (i.e., Environmental Surveillance at Los Alamos during 1992 

(LANL, 1994}, and at scheduled times in Environmental Restoration (ER) Resource Conservation 

and Recovery Act (RCRA) Facility Investigation (RFI) reports. 

4.0 POTENTIAL CONTAMINANTS 

LANL's Environmental Protection Group (ESH-8) collected surface soil, sediment, and rinsate 

samples at the TA-39-6 and TA-39-57 OD units for the Corrective Activities Program. 
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At each site, four transects radiating outward from the center of the detonation were sampled. 

Sampling plans (Fresquez, 1993) indicate that samples were screened for gross alpha, gross 

beta, and gross gamma. Samples were analyzed for: 

• Toxicity characteristic leaching procedure (TCLP) metals (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver) 

• Total beryllium, lead, and mercury 

• Semivolatile organic compounds (SVOC) 

• Volatile organic compounds (VOC) 

• Polychlorinated biphenyls (PCB) 

• Total uranium (U) 

• High explosive (HE) residues (TNT, 2,4-DNT at both sites and HMX, RDX, TETRYL at 
TA-39-57) 

Summary memos (Fresquez, 1994) discuss the analytical results. 

At TA-39-57 no metals were detected above U.S. Environmental Protection Agency (EPA) action 

levels. Five SVOCs were detected in samples; only 2,4-dinitrotoluene was detected above EPA 

action levels. Four VOCs were detected at parts per billion levels and were below EPA action 

levels. No PCBs were detected. The average concentration of total U over this site was 134.2 (+ 

or - 243.8) milligram per gram (mg/g) compared to an upper limit for total U in background 

samples in the Los Alamos area of 3.4 mg/g. Some HE residues of HMX and RDX were 

detected within 80ft of the detonation area. 

At TA-39-6 four soil samples exceeded TCLP-Pb proposed EPA action levels. All other metals 

analyzed were below EPA action levels. Four different SVOCs were detected below EPA action 

levels. Five VOCs were detected at parts per billion levels and were below EPA action levels. 

One soil sample contained traces of PCBs at 1.1 mg/g. No HE residues were detected. Total 

U in samples ranged in concentration from 0.833 to 72.3 mg/g, with the average concentration 

over the site being 15.35 (+ or- 21) mg/g. 
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The results of these sampling events give a limited picture of potential contaminants at the sites. 

Additional sampling is proposed at these sites to meet ER requirements for potential release site 

characterization. ~t. is proposed that samples be _analyzed for a more complete analytical suite, 

collected at depth as well as surface levels, and collected at biased locations. 

5.0 ACTION LEVELS 

The ER Program at LANL takes its primary direction from EPA guidance (EPA, 1989). 

Subsequent guidance, Corrective Action for Solid Waste Management Units (SuQpart S) (EPA, 

1990), a proposed regulation under RCRA, presents a methodology for calculating action levels 

to determine the need for further evaluation of contamination in various environmental media 

(i.e., ground water, surface water, air, and soil). The action levels are calculated using chemical­

specific toxicity values and default exposure parameters. In order to comply with the Hazardous 

and Solid Waste Amendments Module for the Laboratory, SALs have been developed that follow 

the Subpart S methodology for exposure parameter defaults but incorporate more recent toxicity 

values available from the EPA's Integrated Risk Information System data base (EPA, 1993) and 

Health Effects Assessment Summary Tables, (EPA, 1992), which are updated periodically. 

In deriving SALs for constituents in water, it is assumed that a 70-kilogram (kg) adult ingests 

water at a rate of 2 liters/day over a 70-year exposure duration. These SALs apply to 

constituents in both ground water and surface water. 

SAL derivations are based on assumptions and equations contained in proposed Subpart S. A 

complete discussion of assumptions and equations is given in the Installation Work Plan 

Appendix J (LANL, 1993). 

6.0 HYPOTHETICAL SCENARIO 

The model simulates contaminant migration resulting from a contaminant spill followed by an 

unusually heavy rainstorm at two OD thermal treatment units. Contaminant concentrations were 

estimated at the point where contaminants mix with runoff from the watershed associated with 

each thermal treatment unit, and where the runoff may reach receptors. 
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6.1 CONTAMINANTS OF CONCERN FOR SCENARIO 

Contaminants of concern for the thermal treatment units are those that may potentially migrate 

from the site in quantities above established SALs. Barium dinitrate and 2,4-dinitrotoluene 

(2,4-DNT} were chosen for this scenario. Barium dinitrate is a major compound present in HE 

before it is flashed; and 2,4-DNT was one of the SVOCs detected above EPA action levels in 

the Environmental Protection Group's sampling activities discussed in Section 4.0. 

In the scenario it is assumed that barium dinitrate (Ba[N03h) and 2,4-DNT are spilled onto the 

soil surface in amounts and forms that are typical for residues after a detonation. Rainfall in a 

2-year 6-hour storm then falls on the spill, completely dissolving the Ba(N03h and dissolving 

the 2,4-DNT to saturation. The water is then assumed to runoff the spill area without attenuation 

of the contaminant concentrations and mix at two points downstream with runoff from the storm 

over a 24-hour period. 

6.2 PRECIPITATION EVENT FOR SCENARIO 

A 2-year 6-hour precipitation event will drop 0.82 in. of rain at TA-39-6 and 0.98 in. of rain at 

TA-39-57 (Mclin, 1996; Floodplain Elevations and Flows in Ancho Canyon). Table 2 lists the 

discharges and the discharge volumes over a 24-hour period, at locations downstream entering 

the main drainage, resulting from the hypothetical 2-year 6-hour precipitation event . 
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TABLE 2 

Peak Discharges and Discharge Volumes 
From a 2-year 6-hour Precipitation Event 

Peak Discharge 24-Hour 24-Hour 
(cubic feet per Discharge Volume Discharge Volume 

Cross Section second) (acre-feet) (L) 

FS-6 1 0.20 246,723 

FS-57 3 0.50 616,809 

State Road 4 3 0.99 1;221,283 

Rio Grande 1 0.50 616,809 

6.3 CONCENTRATION CALCULATIONS FOR SCENARIO 

For the calculation it is assumed that barium and 2-4-DNT scills at TA-39-6 and at TA-39-57. 

Each consists of 1/2 kg of barium (as soluble Ba(N03)2) plus pieces of 2,4-DNT with a total 

surface area each of 0.06 square feet. The mass of 2,4-DNT is sufficient to saturate the rain 

falling on the surface area of the 2,4-DNT pieces over the entire storm event. The solubility of 

2,4-DNT is 240 milligrams per liter. The solution is then diluted as the runoff moves away from 

the site and is combined with runoff from larger watersheds. Concentrations calculated at the 

site, at State Road 4, and at the Rio Grande are shown in Table 3. 

TABLE 3 

Concentrations Calculated at Open Detonation Thermal Units 
Technical Area (TA)-39-6 and TA-39-57 

TA-39-6 
Discharge 

Contaminant Point 

FS-6 

Barium State Road 4 

Rio Grande 

FS-6 

2,4-dinitrotoluene State Road 4 

Rio Grande 

Footnotes: SAL = screening action levels 
mg = milligrams 

TA-39-
Concentration at 
Discharge Point 

2.0 mg/1 

0.34 mg/1 

0.24 mg/1 

0.113 pg/1 

0.019 pg/1 

0.013 pg/1 

pg = micrograms 
I= liter 

12 

TA-39-57 TA-39-57 
Discharge Concentration at 

Point Discharge Point 

FS-57 0.8 mg/1 

State Road 4 0.27 mg/1 

Rio Grande 0.20 mg/1 

FS-57 5.4x1 o·2 pg11 

State Road 4 1.8x1 o·2 pg/1 

Rio Grande 1.4x1o·2 pg/1 

SAL 

2 mg/1 

73 pg/1 
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7.0 GROUND WATER TRANSPORT 

The potential for precipitation to carry contaminants from the canyon bottoms downward to 

ground water aquifers is low due to the thickness and extreme dryness of the underlying soils 

and rock. Depth of penetration of the infiltrating waters will depend on the amounts and duration 

of rainfall and whether the waters intercept a fracture or fault. 

Water will be present in the canyon bottom more frequently than during the 2-year 6-hour 

hypothetical precipitation event. This will dilute the waters that may contribute to ·ground water, 

resulting in significantly lower concentrations. Barium will likely precipitate out of the infiltrating 

waters primarily as sulfate and build up in the upper soil horizon. 2,4-DNT will chemically 

precipitate in the soil horizon and will be degraded in a matter of months. While the canyon 

bottom is the most likely pathway to ground water aquifers, the concentration of contaminants 

in these waters will be very low. 

Additional sampling will further define constituents of concern and indicate areas where further 

analysis may be necessary. 

8.0 CONCLUSIONS 

The calculated concentrations are the results of an unlikely scenario where significant quantities 

of toxic materials remain on the ground after detonation. The concentrations calculated are 

higher than any values anticipated as a result of inadvertent releases from thermal unit 

operations. Under this scenario the concentration of only barium among the contaminants of 

concern are close to the SALs at one of the points calculated. These calculations ignore 

topography, degradation, and sorption to soils or sediments, as well as physical mass transport 

of HE solid particles. It was also assumed that momentary contact with rainwater is sufficient 

to cause full dissolution or chemical saturation. While these calculations are conservative, they 

do emphasize the importance of carefully evaluating the results of the planned sampling events. 

While the concentrations are, in some cases, close to SALs, it should be noted that the SALs 

represent concentrations assuming that a 70-kg adult ingests water at a rate of 2 liters per day 
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for 70 years. The numbers given were developed for a single precipitation event lasting 6 hours 

and occurring, on average, once every two years. 

This simple analysis provides a conceptual model for evaluating the potential contribution to 

surface and ground waters for contaminants that may be present at the sites. More 

comprehensive modeling including the kinetics of dissolution, degradation, sorption to soils, 

particle transport, bioaccumulation, and ground water contributions is necessary to define a more 

accurate picture. 
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Measures Implemented to Comply with the 
National Pollutant Discharge Elimination System 

General Permit 

Identify members of a Pollution Prevention Team to develop the Storm Water Pollution 

Prevention (SWPP) Plan and assist in the implementation, maintenance, and revision of the plan. 

Provide a description of the potential pollutant sources exposed to storm water, including 

pollutant sources not associated with waste treatment. 

Prepare a drainage map indicating an outline of the drainage area of each storm water outfall. 

The map includes structural control measures, if any, to reduce pollutant migration; surface water 

bodies; material storage areas; and other pollutant sources. 

Maintain a current inventory of materials exposed to storm water, including a narrative 

description of materials handled, treated, stored, and disposed of since 1989. 

Maintain a description of spills or leaks since 1989 and the actions taken to prevent a 

reoccurrence. 

Maintain a summary of any surface water sampling data from the site. 

Prepare a narrative description of the potential pollutant sources associated with loading and 

unloading operations, outdoor storage, outdoor manufacturing or processing, dust and particulate 

generating activities, and on-site waste disposal activities. 

Prepare a description of the measures and controls implemented to control and reduce the 

amount of pollutants in the storm water discharges. These measures and controls include: 

• Good housekeeping 

• Preventive maintenance program for storm water management devices 

1 
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• Spill prevention and response procedures 

• Inspections 

• Employee training 

Recordkeeping and internal reporting procedures 

• A listing of non-storm-water discharges, sediment and erosion control, and the 
management of runoff. 

Prepare a self conducted comprehensive site compliance evaluation to determine compliance 

with the site-specific SWPP Plan. 

2 
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Results Summary of the Soil S<: npling Survey Conducted Over Active Firing Site at 
Technical Area 14, Building 35 

In March 1SS3, 21 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area. In addition, two sediment samples 
were collected from two downgradient drainage channels from the detonation area. A sample 
was also collected from the rinsate of the scattered surface debris around the detonation area. 
The soil and sediment samples were screened for gross alpha, beta and gamma radioactivity. 
The soil, sediment, and rinsate samples were then analyzed for: toxicity characteristic leaching 
procedure (TCLP) metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 
silver); total beryllium, total lead, total uranium, and strontium-SO; semivolatile organic 
compounds (SVOC); and high explosive residues. The results of the analyses are listed below. 

• Two soil samples had TCLP lead concentrations exceeding the U.S. Environmental 
Protection Agency (EPA) regulatory level of 5 parts per million (ppm). No other TCLP 
metals were detected in the soil, sediment, or rinsate samples above EPA regulatory 
levels. 

• Total beryllium concentrations in the soil samples did not exceed the upper limit 
background concentrations for the Los Alamos area of 2.88 ppm. 

• Total lead concentrations ranged from less than 15 micrograms per gram (pg/g) to 
410 pg/g. 

• Total uranium in the soil samples ranged from 1.8 to 31.16 pg/g with an average 
concentration of 5. 75 pglg. Total uranium in the sediment samples averaged 2.5S pg/g. 
The upper limit background concentration for total uranium in the Los Alamos is 3.4 
pglg. Total uranium was detected in the rinsate sample at 12 pg/1. 

• Strontium-SO concentrations ranged from 0 to 1.1 picocuries per gram. 

• One SVOC was detected at three soil sample locations and one sediment sample 
location. An additional SVOC was detected at one of the soil sample locations, and 
another SVOC was detected at a separate soil sample location. These SVOCs were 
detected at concentrations far below EPA proposed action levels. 

• High explosive residues, including HMX, RDX, TETRYL, and TNT, were detected in all 
of the soil and sediment samples collected and ranged in concentration from 0. 7 pglg 
to 876 pglg. 

1 
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Results Summary of the Soil Sampling Survey Conducted Over Active 
Firing Site at Technical Area 15, Building 184 

In April 1993, soil samples were collected at the 0- to 3-inch depth along four transects radiating 
outward from the center of the detonation area. Two sediment samples were taken from 
drainage channels located near and downgradient from the detonation area. A sample was also 
collected from rinsate of the scattered surface debris from around the detonation area. 

Soil and sediment samples were screened for: gross alpha, beta, and gamma radioactivity. The 
soil, sediment, and rinsate samples were analyzed for toxicity characteristic leaching procedure 
(TCLP) metals; total beryllium (Be), total gallium (Ga), total mercury (Hg), total tead (Pb), and 
total thorium (Th); semivolatile organic compounds (SVOC); and high explosive residues. The 
results are summarized below. 

• Two soil samples contained Pb above the U.S. Environmental Protection Agency 
proposed action level of 5 parts per million (ppm). No other TCLP metals were 
detected in any sample. 

• Some surface soil samples contained Be above the upper limit background 
concentrations for the Los Alamos area of 2.88 ppm. 

• Twenty-one SVOCs were found in soil samples, but most are considered complex 
compounds derived from plastics. 

• Explosives residues were not detected in any of the samples. 

1 
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Results Summary of the Soil Sampling Survey Conducted Over Active 
Firing Site at Technical Area 36, Building 8 

In March 1994, 24 soil samples were collected at each detonation area at the 0- to 3-inch depth 
along four directions at various distances away from the center of each pad. A sediment sample 
was collected from drainage channels located near and downgradient from the detonation areas. 
A sample was collected from rinsate of the scattered surface debris from around the detonation 
area. The soil and sediment samples were screened for: gross alpha, beta, and gamma 
radioactivity. The soil, sediment and rinsate samples were analyzed for toxicity characteristic 
leaching procedure (TCLP) metals; aluminum, beryllium, copper, and iron; semivolatile organic 
compounds (SVOC); total uranium and high explosive residues. The results are listed below. 

• One soil sample contained Pb above the U.S. Environmental Protection Agency 
proposed action level of 5 parts per million. No other TCLP metals were detected 
above regulatory levels in the soil, sediment, or rinsate samples. 

• Five SVOCs were detected at seven soil sample locations and at the sediment sample 
location, but these SVOCs are considered complex compounds derived from plastics. 

• High explosives residues were detected in many of the soil samples and in the sediment 
samples. No high explosives were detected in the rinsate sample. 

1 
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PF·361·W·20 92.27444 AG !Cl'ES < 0.01 MGIL !1/16/93 05261H 
~J·368·W·20 92.27t.44 U ICP!S , .6 0.2 MGIL 6/16/93 05261H 
PF·361·W·20 92.27t.44 CO !CPU 0.034 O.OOl "GIL 6/16/93 05261H 
PF·361·W·20 92.27t.44 Clt !CPES < 0.004 ~IL 6/16/93 05261H 
PF•361•W•20 92.27444 PI rem 0.05 0.02 ~IL 6/16/93 u5261H 
PF•361·W·40 92.27445 AG !Cl'!S < 0.01 MGIL 6/16/93 05261H 
;IJ•361·W·40 92.27445 SA ICP!S J. 0.3 "CCIL 6/16193 05261H 
;:tF·361•W·40 92.27t.45 co ICP!S 0.073 0.007 MGIL 6116/93 05261H 
;IF·361•W·40 92.27445 CR !Ci'ES < 0.004 MGIL 6/16/93 05261H 
;IF·361•W•40 92.27445 PI ICPMS 0.1 0.03 MGIL 6/16/93 05261H 
;IF•361•W•60 92.27l.46 AG !Cl'!S < 0.01 MGIL 6/16/93 05261H 
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PF·361·W·60 92.27446 PI lCPMI < 0.03 IIIGIL 6116193 0526114 
PJ·361•W•100 92.27447 AG I CPU < 0.01 MGIL 6/16193 05261H 
PF·361•W•100 92.27l.47 BA I CPU '· 0.4 IIIGIL 6116193 05261H 
PF·361•W•100 92.27447 CD ICPIS 0.13 0.01 IIIGIL 6116193 05261H 
PF•361•W•100 92.27447 Cl ICJ'IS < 0.004 IIIGIL 6116/93 0526114 
PF•361•W•100 92.27447 PI ICPMI 0.11 0.01 MGIL 6116193 0526114 
PF•361•W•150 92.27441 AG ICPIS < 0.01 MGIL 6116/93 05261H 
PF·361•W•150 92.27441 lA I CPU z.s 0.3 MGIL 6/16/93 05261H 
PF-361·111·150 92.27441 CD ICPIS < 0.003 MOIL 6116/93 0526111 
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;IF·361•W•150 92.27441 PI ICPMS < 0.03 MOIL 6116193 05261N 
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PF•361•E·60 92.27l.51 AG !CFES J.:: ~a 0.002 MG/L 6/17/93 05261H 
PF-361•1•60 92.27t.51 BA !Cl'!S 3 .• 0.3 MG/L 6/17/93 0526114 
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Results Summary of the Soil Sampling Survey Conducted Over Active 
Firing Site at Technical Area 39, Building 6 

In March 1993, 20 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area. Two sediment samples were collected 
from drainage channels downgradient to the detonation area. A sample was collected from 
rinsate of scattered surface debris at the detonation area. The soil and sediment samples were 
screened for gross alpha, beta, and gamma radioactivity. The soil, sediment and rinsate 
samples were analyzed for toxicity characteristic leaching procedure (TCLP) metals; total lead 
(Pb), total mercury, and total beryllium; semivolatile organic compounds (SVOC); volatile organic 
compounds (VOC); and high explosives residues. The results are summarized below. 

• Four soil samples contained Pb above 5 parts per million. No other TCLP metals or 
total metals were detected above action levels in the soil sediment or rinsate samples. 

• Total beryllium and total mercury in the soil samples were below U.S. Environmental 
Protection Agency (EPA) action levels. 

• Eight soil samples contained from one to four SVOCs; however, all the SVOCs were far 
below EPA action levels. 

• Five VOCs were detected in soil samples, but were far below EPA action levels. 

• No high explosives residues were detected in any of the samples. 
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Results Summary of the Soil Sampling Survey Conducted Over Active 
Firing Site at Technical Area 39, Building 57 

In March 1993, 21 soil samples were collected at the 0- to 3-inch depth along four transects 
radiating outward from the center of the detonation area. Two sediment samples were collected 
from drainage channels downgradient to the detonation area. A sample was collected from the 
rinsate of scattered debris at the area. The soil and sediment samples were screened for gross 
alpha, beta, and gamma radioactivity. The soil, sediment, and rinsate samples were analyzed 
for toxicity characteristic leaching procedure (TCLP) metals; total lead, mercury, and beryllium; 
semivolatile organic compounds (SVOC); volatile organic compounds (VOC); polychlorinated 
biphenyls (PCB); and high explosives residues. The results are summarized below. 

• No TCLP metals or total metals were detected above action levels in any sample. 

• Of five SVOCs detected in soil samples, only one (2,4-dinitrotoluene) was present 
above the U.S. Environmental Protection Agency (EPA) action levels in three soil 
samples. 

• Four VOCs were detected in soil samples, but were far below EPA action levels. 

• No PCBs were detected in any sample. 
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Air Quality Impact Modeling 

Air emissions from the open detonation of wood and plastic waste at Technical Area (TA) 14, 
TA-15, TA-36, and TA-39 are regulated under National and New Mexico Ambient Air Quality 
Standards. Air emissions from these operations could include criteria pollutants such as carbon 
monoxide, oxides of nitrogen, particulate matter, sulfur dioxide, and volatile organic compounds. 
In addition, some hazardous air pollutants such as hydrogen chloride and hydrogen fluoride are 
emitted as a result of combustion of the binciers used to form the high explosives used in the 
waste treatment. Impacts from operations of this type must meet ambient air standards for all 
criteria pollutants 1. In addition the waste had the potential for being contaminated with other 
regulated hazardous materials such as lead and ~epleted uranium (dU). 

Source terms or the amount of pollutants generated during treatment activities (i.e., detonation) 
were estimated using published emission factors (AP-42; developed by the U.S. Environmental 
Protection Agency [EPA]), mass balance calculations, process knowledge, and engineering 
estimates. In addition, estimates were based on waste profiles containing 90% wood/cardboard/ 
burlap, 10% plastics/paper, and 0.192 pound (lb.) of dU/Ib. of waste detonated. 

An EPA-type gaussian plume model was employed with a puff type release function to simulate 
the airborne release resulting from the explosive treatment of the waste. The worst-case waste 
treatment and receptor location was used in the scenario, or a 2,000-lb. treatment at TA-36. 
Multiple treatments were used for comparison to those standards having 7 -day or more 
averaging periods. Release heights and release fractions for a typical 50 lb. explosive "shot" 
were determined by Church's method and are shown in Table I belovl. Airborne effluents were 
assumed to be transported directly to the potential receptors, using median dispersion factors 
for the Los Alamos area. The modeled concentration values for the above scenario are provided 
in Table II below. 

Table I. Detonation Cloud Height and Material Distribution 

Height 
(meters) 

162 
121 
81 
40 
0 

Release Fraction 

20% 
35% 
35% 
16% 
4% 

1 Hazardous Air Pollutant (HAP) emission standards are regulated under Title 20, Chapter 2, Part 70 of 
the New Mexico Administrative Code for the facility at 1 0 tons per year for any one HAP or 25 tons per 
year for any combination of HAPs. Subsequently, impacts for hydrogen chloride and hydrogen fluoride 
releases were not included in this modeling analysis. 

2"Cioud Rise from High-Explosives Detonations, Sandia Laboratories," H.W. Church, June 1969, TID-4500, 
(53rd ed., UC-41, Health and Safety, SC-RR-68-903). 
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Table II. Air Quality Impacts from Explosive Destruction of Waste 

Ambient Air Quality Standards 

8-hour average 0.5 mg/m3 

1-hour average 2.0 mgtm3 

24-hour average 5.0 J.lg/m3 

annual arithmetic 1.0 J.lg/m3 

average 

24-hour average 150 J.lg/m3 

7-hour average 110 J.lg/m3 

30-day average 90 J.lg/m3 

24-hour average 5.0 J.lg/m3 

annual arithmetic 1.0 J.lg/m3 

average 

3-month average 0.03 J.lg/m3 

1-hour average 245 J.lg/m3 

annual maximum 10 mrem 

m NNE = meters north-northeast 
m ESE = meters east-southeast 
~ = milligrams 
m = cubic meters 
ppm = parts per million 
llg =microgram 
VOC = volatile organic compound 
mrem = millirem 
NA = not applicable 

2 

Air Concentrations at: 

Pajarlto Road White Rock 
(800m NNE) (2980 m ESE) 

(8.7 ppm) 0.02 mglm3 0.01 mg/m3 

(13.1 ppm) 0.16 mglm3 0.02 mglm3 

(0.1 ppm) 5.25E-04 J.lg/m3 1.96E-04 J.lg/m3 

(0.05 ppm) 1.15E-05 J.lg/m3 4.29E-06 J.lg/m3 

1.4 J.lg/m3 0.51 J.lg/m3 

0.39 J.lg/m3 0.15 J.lg/m3 

0.37 llg/m3 0.14 J.lg/m3 

(0.1 ppm) 0.054 J.lg/m3 0.020 J.lg/m3 

(0.02 ppm) 0.001 J.lg/m3 0.000 J.lg/m3 

4.3E-6 J.lg/m3 1.6E-6 J.lg/m3 

0.06 ppm 130 J.lg/m3 48 J.lg/m3 

NA >0.001 mrem 
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5.0 PROCEDURES TO PREVENT HAZARDS 

The information provided in this section is submitted in accordance with the applicable 

requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), 

revised November 1, 1995, for the following subject areas: 

• Security procedures and equipment [20 NMAC 4.1, Subpart IX, 270.14(b)(4), and 
20 NMAC 4.1, Subpart V, 264.14, revised November 1, 1995]; 

• Access control [20 NMAC 4.1, Subpart IX, 270.14(b)(19)(viii), revised November 1, 
1995]; 

• Preparedness and prevention requirements [20 NMAC 4.1, Subpart V, Part 264, 
Subpart C, revised November 1, 1995]; 

• Procedures, structures, and equipment for preventing hazards [20 NMAC 4.1 , 
Subpart IX, 270.14(b)(8), revised November 1, 1995]; 

• General waste management practices for ignitable, reactive, and incompatible waste 
[20 NMAC 4.1, Subpart IX, 270.14(b)(9), and 20 NMAC 4.1, Subpart V, 264.17, revised 
November 1, 1995]. 

5.1 SECURITY [20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 270.14(b)(19)(viii); 20 NMAC 4.1, 

Subpart V, 264.14] 

The following describes the security features in place at the thermal treatment units located at 

Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL), 

in accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(4) and 

270.14(b)(19)(viii), and 20 NMAC 4.1, Subpart V, 264.14, revised November 1, 1995. 

In compliance with LANL standard operating procedures (SOP) for the open burning/open 

detonation (08/0D) thermal treatment units (see Appendix 8 for SOPs), manned roadblocks are 

established along access roads in the vicinity of the 08/0D units to further reduce the possibility 

of entry into these areas during actual treatment operations. Personnel manning the roadblocks 

maintain two-way radio contact with administrative controls and firing site personnel and can stop 

the operation should a breach of security occur. In accordance with 20 NMAC 4.1, Subpart IX, 

270.14(b)(19)(viii), revised November 1, 1995, the locations of security fences and entry/access 

gates in the vicinity of these units are shown on Figures 5-1 through 5-5. Collectively, these 

security procedures and the security features discussed below prevent the unknowing entry and 
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minimize the possibility for unauthorized entry of persons into the 08/0D thermal treatment units 

in accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.14(b)(2), revised 

November 1, 1995. 

The 08/0D thermal treatment units at TA-14, TA-15, TA-36, and TA-39 are located within 

secured areas at which security is maintained through both administratively controlled and 

physical barriers. Access to the areas can only be gained through controlled entry stations at 

TA-16, TA-36, and TA-69 and through key-activated entry gates within TA-15 by persons 

possessing appropriate security clearance. Entry stations are located on Anchor Ranch Road 

for access through TA-69 off of West Jemez Road for access through TA-16, and on Potrillo 

Drive at TA-36 for access through TA-18 and TA-36 via Pajarito Ro<L. respectively. The entry 

stations are manned by Protection Technology Los Alamos security personnel 24 hours a day. 

In addition, an 8-foot-high chain-link security fence with razor wire at the top surrounds the entire 

perimeter of TA-14, TA-15, TA-36, and TA-39. The entire security fence is also inspected on 

a regular basis by security personnel, and repairs are made, as necessary. Warning signs are 

posted at the entrance to each 08/0D thermal treatment unit area and can be seen by 

personnel approaching the area. The legend on the signs indicates "Danger Explosives Area." 

Signs reading "Authorized Personnel Only" are posted on gates on interior access roads at each 

TA in the vicinity of a thermal treatment unit. All warning signs are legible from a distance of 

25 feet and are written in English and Spanish. 

5.2 PREPAREDNESS AND PREVENTION REQUIREMENTS [20 NMAC 4.1, Subpart V, 

Part 264, Subpart C) 

The following sections present how operations at the TA-14, TA-15, TA-36, and TA-39 08/0D 

thermal treatment units comply with the preparedness and prevention requirements of 20 NMAC 

4.1, Subpart V, Part 264, Subpart C, revised November 1, 1995. 

5.2.1 Required Equipment [20 NMAC 4.1, Subpart V, 264.32] 

In accordance with the requirements of 20 NMAC 4.1, Subpart V, 264.32, revised November 1, 

1995, the thermal treatment units addressed in this Part 8 permit application are equipped with 

adequate emergency equipment, which includes internal and external communication equipment; 

alarm systems; fire extinguishers; and fire control, spill control, and decontamination equipment. 

Emergency equipment specific to the 08/0D thermal treatment units at TA-14, TA-15, TA-36, 
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and TA-39 is discussed in the following sections and is summarized in Attachment 7-1 of this 

Part B permit application. LANL-wide emergency equipment, available for use at any of the 

LANL waste management units, is presented in Section 7.0 of the LANL General Part B. 

Alarm systems are in place at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, and 

TA-39 and are used to alert personnel to clear the areas. The alarm systems, which consist of 

sirens and red flashing lights, are activated prior to and during treatment operations. The sirens 

are also sounded at the completion of treatment operations to signal that an area is clear. In 

addition, emergency "kill" switches are located at the OB/OD thermal treatment units and may 

be activated by any personnel to halt operations in the event of abnormal or unusual conditions. 

Fire alarm pull stations are located in TA-15-184, TA-15-185, TA-15-186, and TA-15-310; in 

TA-36-8; and in TA-39-6 and TA-39-57. These pull stations can be accessed by personnel 

working at the OB/OD thermal treatment units. Upon activation of the fire alarm system, an 

audible alarm sounds to alert personnel of emergency conditions. Manual pull stations are 

connected to the Los Alamos County Fire Department (LACFD) through LANL's central alarm 

system (see Section 7.0 of the LANL General Part B) at all times. 

Paging and conventional telephones are available during treatment operations at the OB/OD 

thermal treatment units to provide adequate communication and to summon external emergency 

assistance, if necessary. Telephones are located at the control bunkers and in the control 

buildings. These telephones have paging capabilities and may be used in an emergency to 

communicate the location and nature of hazardous conditions to personnel in the area. 

Fire extinguishers available for use at the TA-14 OB/OD thermal treatment units are located at 

TA-14-6 and TA-14-23. Two fire extinguishers are located at TA-14-6, and five fire extinguishers 

are located at TA-14-23. Two portable Halon fire extinguishers are located in vehicles at 

TA-15-310. Two fire extinguishers are located in TA-36-8, and a fire extinguisher is located in 

each control building at TA-39 (TA-39-6 and TA-39-57). In addition, each vehicle used to 

transport explosives is equipped with a Halon fire extinguisher. Depending on the size of the fire 

and the fuel source, fire extinguishers may be used by on-site personnel. However, LANL policy 

encourages immediate evacuation of the area and notification of appropriate emergency 

personnel. 
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One fire hydrant is located at the TA-14 entry gate. One fire hydrant is located at the entrance 

to TA-15-186, which is approximately 200 feet southeast of the OD thermal treatment unit at 

TA-15-184. One fire hydrant is also located near TA-39-98. Water is supplied to these fire 

hydrants by a municipal water system through 8-inch pipes at an adequate volume and pressure 

(i.e., 200 gallons per minute and 90 pounds per square inch static pressure) to supply a water 

hose in the event of a fire, as required by 20 NMAC 4.1, Part V, 264.32(d), revised November 1, 

1995. 

Although permanent sources of water (i.e., a fire hydrant) are not available in the immediate 

vicinity of each thermal treatment unit, arrangements can be made with the LACFD to provide 

water tanker trucks to the site for use in an emergency. The water tanker trucks are capable of 

supplying water at adequate volume and pressure for use in fire-suppression activities to meet 

the requirements of 20 NMAC 4.1, Part V, 264.32(d), revised November 1, 1995. SOPs are in 

place that describe when and how fire department assistance is to be used. 

Spill control equipment is available at TA-14-23, TA-15-184, TA-39-6, and TA-39-57. This 

equipment consists of various types of sorbents. Spill control equipment is not currently 

available at the TA-36-8 OD thermal treatment unit. This equipment is available at the lower 

Slobbovia Site at TA-36 but would not be easily accessible to personnel at TA-36-8. 

Eyewash stations are located in TA-14-23, TA-15-185, and TA-36-8. Personnel decontamination 

equipment available at TA-36-8 includes a portable eyewash station located in the main chamber 

of TA-36-8. Two self-contained breathing apparatus are also located in TA-36-8. A portable 

eyewash station is available for use at TA-39-6 and TA-39-57. 

Material safety data sheets (MSDS), which provide useful exposure information, are available 

at the group office. MSDSs, first aid kits, and hearing protection equipment are also available 

at the 08/0D thermal treatment units located at TA-14, TA-15, TA-36, and TA-39. 

5.2.2 Testing and Maintenance of Equipment [20 NMAC 4.1, Subpart V, 264.33] 

Communications and alarm systems, and fire protection, spill control, and decontamination 

equipment located at the 08/0D thermal treatment units addressed in this Part 8 permit 

application are tested and/or maintained according to the inspection schedule detailed in 
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Section 6.0 of this document and in Section 6.0 of the LANL General Part B. The frequency of 

inspection is adequate to assure proper operation in the event of an emergency. Repair and 

replacement of emergency equipment are performed as required. 

5.2.3 Access to Communications or Alarm System [20 NMAC 4.1, Subpart V, 264.34] 

Whenever treatment operations are being conducted at the 08/00 thermal treatment units 

addressed in this Part B permit application, involved personnel have immediate access to an 

emergency communication device, either directly or through visual or voice contact with another 

individual. In the event of an emergency, communication equipment at the OB/OD thermal 

treatment units allows personnel to contact the Dynamic Experimentation operating group 

management, the Emergency Management and Response Office, and/or the Central Alarm 

Station operator (refer to Section 7.2 of the LANL General Part B). In addition to the 

communications and alarm systems described in this section, two-way radios, pagers, and/or 

cellular telephones are also used at the 08/00 thermal treatment units to provide additional 

means of communication between on-site personnel and/or to contact LANL emergency support 

personnel. 

5.2.4 Aisle Space Requirements [20 NMAC 4.1, Subpart V, 264.35] 

At the OB/OD thermal treatment units addressed in this Part B permit application, adequate 

space is maintained to allow the unobstructed movement of personnel and fire protection, spill 

control, and decontamination equipment in the event of an emergency. 

5.2.5 Support Agreements with Outside Agencies [20 NMAC 4.1, Subpart V, 264.37] 

Information on support agreements with outside agencies, as required by 20 NMAC 4.1, 

Subpart V, 264.37, revised November 1, 1995, is presented in Section 5.0 of the LANL General 

Part B. 

5.3 PREVENTIVE PROCEDURES. STRUCTURES. AND EQUIPMENT [20 NMAC 4.1, 

Subpart IX, 270.14(b)(8)] 

Descriptions of the preventive procedures, structures, and equipment at the OB/OD thermal 

treatment units at TA-14, TA-15, TA-36, and TA-39 are presented below. This information is 

provided in accordance with the requirements of20 NMAC 4.1, Subpart IX, 270.14(b)(8), revised 

November 1, 1995. Adherence to the procedures and proper use of the structures and 
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equipment will help to prevent hazards, prevent undue exposure of personnel to hazardous 

waste, and prevent releases to the environment. 

At the TA-14, TA-15, TA-36, and TA-39 OB/OD thermal treatment units, large containers of 

explosives-contaminated waste or explosive materials are typically handled using mechanical 

equipment such as a truck-mounted crane or a hydraulic lift gate. If the waste is not immediately 

detonated, it is placed in a temporary staging area, such as a satellite accumulation or less-than-

90-day accumulation area, in accordance with generator regulations. Small containers of waste 

are handled manually or with a dolly. The use of proper handling equipment, appropriate to a 

container's size and weight, helps to prevent hazards while moving containers at a thermal 

treatment unit. Additionally, personnel involved in waste handling and container handling 

operations at the OB/OD thermal treatment units are knowledgeable of the physical and chemical 

properties of the waste managed at the site and take additional precautions, as necessary, to 

ensure that containers are handled safely. 

Pursuant to the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(19)(xi), revised 

November 1, 1995, Maps 2 through 5 of the OB/OD Part A (LANL, 1997) show surface contours 

and drainage around the OB/OD thermal treatment units. Engineering controls (i.e., earthen 

berms) are in place at the OB/OD units to prevent runoff of wastes from the unit to other areas 

of the facility or to the environment. 

For several reasons, it is not anticipated that there will be any impact to groundwater or other 

water supplies as a result of treatment operations at the 08/0D thermal treatment units. The 

depth to groundwater at LANL ranges from 600 feet to 1,200 feet (see Figure 2-7 of the LANL 

General Part B). Geologic units underlying the area include layers of unsaturated volcanic tuff 

and ash, the moisture content of which is generally less than 10 percent (Daniel B. Stephens & 

Associates, Inc., 1995). Because the moisture content is insufficient for moisture migration 

through the Bandelier Tuff, no impact to groundwater is expected. In addition, all water supply 

lines are under pressure and are equipped with backflow prevention devices. 

Electrical power is supplied to buildings near each of the OB/OD thermal treatment units. 

Supplied power at these buildings is used to operate lighting and telephone and alarm systems. 
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Operations at the OB/OD thermal treatment units would be discontinued temporarily if electrical 

power was not restored quickly or if container handling equipment failed. 

Safety shoes, safety glasses, and other personal protective equipment (PPE) required in 

explosives areas are worn by workers during routine operations at the thermal treatment units. 

Additional appropriate PPE is available should abnormal or unusual conditions require such 

equipment. 

Releases to the atmosphere resulting from treatment activities at the OB/OD thermal treatment 

units cannot be prevented. However, assuming a conservative scenario of treatment activities 

at the unit (as discussed in Section 4.6.4 of this Part B permit application), estimated resulting 

emissions will not exceed regulatory levels and, therefore, will not adversely affect human health 

or the environment. 

5.4 PREVENTION OF ACCIDENTAL IGNITION OR REACTION OF IGNITABLE. REACTIVE. 

OR INCOMPATIBLE WASTE [20 NMAC4.1, Subpart IX, 270.14(b)(9), 270.15(c) and (d) and 

20 NMAC 4.1, Subpart V, 264.17, 264.176, and 264.177] 

This section details the precautions taken to prevent accidental ignition or reaction of ignitable, 

reactive, or incompatible wastes at the OB/OD thermal treatment units at TA-14, TA-15, TA-36, 

and TA-39. 

Ignitable and/or reactive wastes may be temporarily stored in containers and managed in 

accordance with generator regulations at the OB/OD thermal treatment units at TA-14, TA-15, 

TA-36, and TA-39. Containers holding ignitable or reactive wastes are or will be located at least 

50 feet from the facility's property line at all times (refer to Maps 1 through 5 of LANL's OB/OD 

Part A) and will be protected from sources of ignition or reaction. Policies and SOPs are in place 

at the OB/OD thermal treatment units that minimize the possibility of accidental ignition. In 

addition, smoking is not permitted in areas where ignitable and/or reactive wastes are managed. 

Signs indicating "No Smoking Except in Designated Areas" are conspicuously placed at the 

entrances to the OB/OD thermal treatment units, as required by 20 NMAC 4.1, Subpart V, 

264.17(a), revised November 1, 1995. Together, these measures meet the requirements of 

20 NMAC 4.1, Subpart V, 264.17(a) and (b) and 264.176, revised November 1, 1995. 
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Incompatible wastes, if managed at the 08/0D thermal treatment units, are segregated to 

prevent adverse reactions from occurring through commingling of the wastes. In addition, no 

incompatible wastes will be mixed, and no waste will be placed in a container that previously 

held an incompatible waste, as required by 20 NMAC 4.1, Subpart V, 264.177(a) and (b), and 

20 NMAC 4.1, Subpart IX, 270.15(d), revised November 1, 1995. If incompatible wastes are 

managed at any of the 08/0D thermal treatment units, the requirements of 20 NMAC 4.1, 

Subpart V, 264.177(c), revised November 1, 1995, will also be met. Only containers made of 

or lined with materials that will not react with and are otherwise compatible with the waste to be 

managed will be used at the 08/0D thermal treatment units. 
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Figure 5-1 
Location Map Showing Security Fence and Entry Gates in the Vicinity of the Thermal Treatment Units near 

Technical Area (TA) 14, Building 23 
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Location Map Showing Entry Gate in the Vicinity of the Thermal Treatment Unit 
near Technical Area 36, Building 8 
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Location Map Showing Access Control Gate in the Vicinity of the 

Thermal Treatment Unit near Technical Area 39, Building 6 
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6.0 INSPECTION PLAN 

In accordance with the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 

(20 NMAC 4.1 ), Subpart V, 264.15, "General Inspection Requirements," revised November 1, 

1995, this section presents inspection requirements applicable to the open burning/open 

detonation (08/0D) thermal treatment units at Los Alamos National Laboratory (LANL). 

Pursuant to 20 NMAC 4.1, Subpart V, 264.15(a), revised November 1, 1995, inspection 

schedules for these units have been developed to identify equipment malfunctions and 

deterioration, operator errors, and discharges that might cause or lead to a release of hazardous 

waste and pose a threat to human health and the environment. This inspection plan, which 

presents general inspection schedules, as specified in 20 NMAC 4.1, Subpart IX, 270.14(b)(5), 

revised November 1, 1995, is being submitted with this unit-specific Part 8 permit application. 

Inspections are conducted often enough to identify problems in time to correct them before they 

harm human health or the environment. 

6.1 GENERAL INSPECTION SCHEDULES AND REQUIREMENTS [20 NMAC 4.1, Subpart IX, 

270.14(b)(5) and 20 NMAC 4.1, Subpart V, 264.15(b) and (c)] 

In accordance with the requirements of 20 NMAC 4.1, Subpart IX, 270.14(b)(5), and 

20 NMAC 4.1, Subpart V, 264.15(b)(1 ), revised November 1, 1995, a written inspection schedule 

has been developed at LANL. This schedule is followed for the inspection of monitoring 

equipment, safety and emergency equipment, security devices, and operating and structural 

equipment that are important to preventing, detecting, and responding to environmental or 

human health hazards. A copy of this inspection plan, which includes inspection schedules, and 

copies of inspection records are maintained at the facility by LANL's Hazardous and Solid Waste 

Group (ESH-19) and the site operator, as required in 20 NMAC 4.1, Subpart V, 264.15(b)(2) and 

264.15(d), revised November 1, 1995. 

Inspection schedules outlining the items to be addressed on LANL's Hazardous and Mixed 

Waste Facility Inspection Record Form (IRF) and inspection frequencies for the 08/0D thermal 

treatment units are provided in Section 6.2. Pursuant to 20 NMAC 4.1, Subpart V, 264.15(b)(3), 

revised November 1, 1995, the IRF lists the types of problems to be looked for during an 

inspection. The IRF and instructions for its completion are provided as Attachment 6-1 of the 

LANL General Part 8 (LANL, 1996a). The activities discussed below are addressed according 
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to the specified regulatory requirements as well as to existing LANL inspection requirements for 

hazardous waste management units. 

6.1.1 Inspection Records [20 NMAC 4.1, Subpart V, 264.15(d)] 

Inspection training is provided through LANL's Environment, Safety, and Health Training Group, 

with guidance from ESH-19. Trained personnel assigned from the operating group that manages 

the unit conduct inspections and record the information on IRFs. These inspections are retained 

in i~spection logbooks for a minimum of three years from the date of inspection. Copies of the 

inspection records are forwarded to ESH-19, who maintains copies of the inspection records for 

a minimum of three years from receipt. 

If necessary, ESH-19 may modify the IRF used at LANL or may develop an equivalent form. 

Because the IRF is a comprehensive form that applies to all categories of both hazardous and 

mixed waste management units, not all sections of the form apply to all units. The IRF complies 

with 20 NMAC 4.1, Subpart V, Part 264, revised November 1, 1995, requirements for permitted 

hazardous waste management units; 20 NMAC 4.1, Subpart VI, Part 265, revised November 1, 

1995, requirements; and additional requirements directed by LANL policy. Instructions included 

with the IRF provide specific guidance for each inspection item listed. 

The IRF (Attachment 6-1 of the LANL General Part B) is completed according to the daily and 

weekly schedules provided in Section 6.2. In the event that the primary inspector is not available 

to complete the IRF, an alternate is responsible for its completion. Inspections are conducted 

and recorded in Parts I and II of the IRF for each working day or week (as appropriate) that 

waste is treated. For each working day or week that waste is not treated, a check mark is 

placed in the "No Use" block in Part I. 

For every item requiring inspection, a response indicating the condition of each item is entered 

in the column under the appropriate day of the week. The response is either "OK" or "AR" 

(action required). If the response is "AR," the action required is noted in Part II of the IRF. 

Multiple "ARs" are numbered. If inspection results indicate that corrective measures are 

warranted, any and all actions taken (along with time, date, and other pertinent information) are 

recorded in Part II of the IRF and on all subsequent IRFs until corrective measures are 
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completed. After corrective measures have been completed, the "Condition" column on the IRF 

is changed to "OK". 

6.1.2 Inspection Frequency [20 NMAC 4.1, Subpart V, 264.15(b)(4)] 

Inspection frequencies relevant to the 08/0D thermal treatment units are presented in 

Section 6.2. Inspection frequencies may be increased at the discretion of the operator or 

ESH-19, if unexpected malfunctions occur, or if an accelerated deterioration rate of containers, 

secondary containment systems, and/or equipment is detected. 

6.1.3 Actions Resulting From Inspections [20 NMAC 4.1, Subpart V, 264.15(c)] 

6.1.3.1 Preventive Action 

If any defects, deterioration, damage, or potential hazards are discovered during an inspection, 

appropriate corrective measures (e.g., transfer of waste from defective container to an 

appropriate container in good condition, repair or replacement of nonfunctioning equipment 

and/or systems, or removal of any accumulated liquids) will be completed promptly to minimize 

further damage and prevent the need for emergency response. Any preventive action taken in 

response to an inspection will be noted on the IRF. 

6.1.3.2 Remedial and Emergency Action 

If a hazardous condition is imminent or has already occurred, remedial action will be taken 

immediately. The situation will be assessed by the group leader (or designee) responsible for 

the unit. If this assessment indicates that human health or the environment may be adversely 

affected, the contingency plan (Sections 7.0 of the LANL General Part 8 and of this Part 8 permit 

application) will be implemented immediately. The contingency plan discusses the appropriate 

responses to emergency situations. Evacuation determinations will be made as outlined in 

Table 7-4 of the LANL General Part B. In the event the contingency plan is implemented, any 

sampling, decontamination, and verification will be conducted as specified in that plan. 

6.2 INSPECTION SCHEDULE AND REQUIREMENTS FOR 08/0D THERMAL TREATMENT 

UNITS [20 NMAC 4.1, Subpart V, 264.15(b) and 264.602] 

08/0D thermal treatment units are inspected according to the schedule provided below. 

Inspection frequencies are adequate based on the deterioration rates of equipmenUsystems and 
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the probability of harm to human health or the environment if failure of the equipment/systems 

occurs, or any operator error goes undetected between inspections. 

6.2.1 Daily 

Daily inspections will be conducted every day of operation (i.e., every day that 08/0D treatment 

occurs). For daily inspections of the thermal treatment units, the items in the following blocks 

on the IRF will be addressed, as appropriate: 

Block Number 

1-5 

7 

13 

14 

16 

18 

22 

24 

39 

40-48 

ltem(s) 

General information 

(Un)loading area 

Structural integrity of containers 

Covers/lids of containers 

Labels 

Detonation pad run on/off control 

Secondary containment structures 

Appropriate container segregation 

Radiation safety (if applicable) 

General information 

In addition, OD thermal treatment units will be inspected immediately before placement of wastes 

onto the site. After the unit can be safely approached following treatment, the area will be 

surveyed for unexploded ordnance and debris. All monitoring controls, emergency shutdown 

controls, and alarms or warning systems associated with the thermal treatment units will be 

inspected and/or tested for proper operating condition prior to the initiation of treatment at the 

units. 

6.2.2 Weekly 

Weekly inspections of 08/0D thermal treatment units, to be initiated on the first working day of 

each week, will address the items in the following blocks on the IRF, as appropriate: 
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Block Number 

1-5 

8 

12 

15 

20 

21 

25 

27 

28 

33 

40-48 

ltem(s) 

General information 

Communication equipment 

Eyewashes/safety showers 

Warning signs 

Security 

Site lighting 

Hose bibs, water supply 

Road/work surfaces 

Wind sock 
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Spill control, fire, and emergency equipment 

General information 
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7.0 CONTINGENCY PLAN 

In the event of an emergency at the open burning/open detonation (08/0D) thermal treatment 

units at Technical Area (TA) 14, TA-15, TA-36, or TA-39, the Los Alamos National Laboratory 

(LANL)-wide contingency plan presented in Section 7.0 of the LANL General Part 8 (LANL, 

1996a) will be implemented. Specific information on emergency response resources and release 

prevention/mitigation at TA-14, TA-15, TA-36, and TA-39 is provided below. Figures depicting 

evacuation routes and muster areas at each 08/0D thermal treatment unit are also provided in 

this Part 8 permit application. In addition, a listing of emergency equipment available for use 

at each 08/0D thermal treatment unit is included here as Attachment 7-1. 

7.1 EMERGENCY RESPONSE RESOURCES 

The Dynamics Experimentation (OX) Division is responsible for the hazardous waste thermal 

treatment units at TA-14, TA-15, TA-36, and TA-39. DX personnel have been trained in 

emergency procedures. 

7.2 RESPONSIBILITY 

At TA-14, TA-15, TA-36, and TA-39, DX Division is responsible for correction of a nonsudden 

release from a hazardous waste management unit if the correction can be performed safely with 

normal maintenance and management procedures. Personnel from the Emergency Management 

and Response Office may provide assistance in mitigating releases. Any correction methods for 

nonsudden releases that have resulted in an impact to the environment will be coordinated with 

the New Mexico Environment Department. 
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OX Division personnel conduct regularly scheduled inspections at TA-14, TA-15, TA-36, and 

TA-39 to detect deterioration and/or failure of containment at the hazardous waste 08/0D 

thermal treatment units addressed in this Part 8 permit application. If an inspection reveals 

deterioration or failure, OX Division personnel ensure that maintenance or replacement is 

performed, as appropriate. 
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Attachment 7-1 

Emergency Equipment 

Emergency equipment available near Technical Area (TA) 14, Building 23 (TA-14-23) for 
personnel conducting activities at the TA-14 open burning/open detonation (08/00) 
thermal treatment units: 

FIRE CONTROL EQUIPMENT: 

Fire extinguishers 
Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
Five fire extinguishers are located outside the control bunker (TA-14-23). 
Two fire extinguishers are located outside TA-14-6. 

Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire. Fire 
extinguishers are never used to put out controlled fires at the 08/0D thermal 
treatment units. 

A fire hydrant is located at the TA-14 entry gate. 

Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the 
requirements of the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 
(20 NMAC 4.1 ), Part V, 264.32, revised November 1, 1995. 

In the event that 08/0D thermal treatment may result in a potential fire hazard, local 
fire department personnel may be asked to stand by during treatment to control any 
fires that may be started. 

SPILL CONTROL EQUIPMENT 

Spill control equipment is located in a storage cabinet outside of TA-14-23. 
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Emergency equipment available near TA-14-23 for personnel conducting activities at the 
TA-14 08/00 thermal treatment units (Continued): 

COMMUNICATION EQUIPMENT: 

Telephones (Centrex and private lines) are located at the control building (TA-14-23). 
Personnel also have access to two-way radios while at the 08/0D thermal treatment units. 

A siren at TA-14 serves as an evacuation alarm. 

Description of General Capabilities: 
Telephones are used for internal and external communication and have paging 
capabilities. Two-way radios allow personnel in the field to maintain contact with 
various operations personnel and may be used to request emergency personnel and 
equipment, if necessary. The evacuation alarm, which consists of a siren, is used at 
the treatment unit to alert personnel to clear the area and/or to warn of test 
operations. 

DECONTAMINATION EQUIPMENT: 

An eyewash station is located in TA-14-23, Room 104. 

Material safety data sheets (MSDS) are available in Room 101 at the control building 
(TA-14-23). 

Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the 
skin or eyes. Specific MSDSs should be obtained prior to working with hazardous 
waste to determine if the application of water is indicated for decontamination. 

PERSONAL PROTECTIVE EQUIPMENT: 

First aid kits and hearing protection are located in TA-14-23. 

OTHER: 

See Attachment 7-1 of the Los Alamos National Laboratory (LANL) General Part B for 
equipment available in the Hazardous Materials (HAZMAT) Response Group (ESH-10) 
vehicles and trailers. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 00 thermal treatment unit: 

FIRE CONTROL EQUIPMENT: 

Fire extinguishers 
Locations: 
Two vehicular-mounted Halon (ABC) fire extinguishers are located at the control 
bunker (TA-15-31 0). 

Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire. 

Four fire alarm pull stations are located inside TA-15-184, TA-15-185, TA-15-186, and 
TA-15-310. 

Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the 
Central Alarm Station (CAS). 

One fire hydrant is located near the entrance to TA-15-186. 

Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the 
requirements of 20 NMAC 4.1, Part V, 264.32, revised November 1, 1995. 

In the event that thermal treatment may result in a potential fire hazard, local fire 
department personnel may be asked to stand by during OD to control any fires that 
may be started. 

SPILL CONTROL EQUIPMENT: 

Various types of sorbents are available at TA-15-185. 
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Emergency equipment available near TA-15-184 for personnel conducting activities at the 
TA-15 00 thermal treatment unit (Continued): 

COMMUNICATION EQUIPMENT: 

Telephones (Centrex and private lines) are located at TA-15-31 0 and at the control building 
(TA-15-185). Personnel have access to two-way radios while at the treatment unit. TA-15 
is equipped with fire and evacuation alarms. 

Description of General Capabilities: 
Telephones are used for internal and external communication and have paging 
capabilities. Two-way radios allow personnel in the field to maintain contact with 
various operations personnel and may be used to request emergency personnel and 
equipment, if necessary. The fire alarm is activated in the event of a fire to notify the 
CAS. The evacuation alarm, which consists of horns and sirens, is used at the 
treatment unit to alert personnel to clear the area and/or to warn of test operations. 

DECONTAMINATION EQUIPMENT: 

An eyewash station is located at TA-15-185. 

MSDSs are available at the group office (TA-15-183). 

Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the 
skin or eyes. Specific MSDSs should be obtained prior to working with hazardous 
waste to determine if the application of water is indicated for decontamination. 

PERSONAL PROTECTIVE EQUIPMENT: 

First aid kits and hearing protection are located in TA-15-183. 

OTHER: 

See Attachment 7-1 of the LANL General Part B for equipment available in the HAZMAT 
vehicles and trailers. 
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Emergency equipment at TA-36-8 available for personnel conducting activities at the 
TA-36 00 thermal treatment unit: 

FIRE CONTROL EQUIPMENT: 

Fire extinguishers 

Locations: 
1 carbon dioxide (C02) fire extinguisher is located in the control bunker (TA-36-8). 
1 water (A) fire extinguisher is located in TA-36-8. 
A Halon (ABC) fire extinguisher is located in each vehicle (2 total) used to transport 
explosive material. 

Description of General Capabilities: 
These fire extinguishers may be used by any employee in case of a fire. The water 
fire extinguisher is for use on wood or brush fires. The C02 fire extinguisher is for 
use on electrical fires. The Halon fire extinguishers are for use in the event of an 
uncontrolled fire on the firing mound. 

A fire alarm pull station is located in the main chamber of TA-36-8. 

Description of General Capabilities: 
Manually-operated fire alarms may be activated by any employee in the event of a 
fire to notify the CAS. 

An automatic thermal alarm system is located in TA-36-8. 

Description of General Capabilities: 
Two alarms are connected to this system. One is located on the ceiling of the main 
chamber and one is located on the ceiling of the camera room. 

In the event that thermal treatment may result in a potential fire hazard, local fire 
department personnel may be asked to stand by during OD to control any fires that 
may be started. 
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Emergency equipment at TA-36-8 available for personnel conducting activities at the 
TA-36 OD thermal treatment unit (Continued): 

COMMUNICATION EQUIPMENT: 

Telephones and two-way radios 
Locations: 
3 telephones are located inside the control bunker. 
1 telephone is located at the firing mound. 
1 two-way radio is located in the make-up building (TA-36-7). 
1 two-way radio is located inside TA-36-8. 
1 two-way radio is issued to each firing site vehicle. 

Description of General Capabilities: 
Telephones for internal and external communication are available for use by any 
employee. 

Fire and evacuation alarms 

Description of General Capabilities: 
The fire alarm is activated in the event of a fire to notify the CAS. The evacuation 
alarm, which consists of horns and sirens, is used at the treatment unit to alert 
personnel to clear the area and/or to warn of test operations. 

DECONTAMINATION EQUIPMENT: 

An eyewash station and MSDSs are available in the main chamber of TA-36-8. 

Description of General Capabilities: 
The eyewash may be used by personnel who receive a chemical splash to the eyes. 
Specific MSDSs should be obtained prior to working with hazardous waste to 
determine if the application of water is indicated for decontamination. 

PERSONAL PROTECTIVE EQUIPMENT: 

Two self-contained breathing apparatus are located in TA-36-8. First aid kits and hearing 
protection are also located in TA-36-8. 

OTHER: 

See Attachment 7-1 of the LANL General part B for equipment available in HAZMAT 
vehicles and trailers. 
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Emergency equipment available at TA-39-6 and TA-39-57 for personnel conducting 
activities at the TA-39 OD thermal treatment units: 

FIRE CONTROL EQUIPMENT: 

Fire extinguishers 

Locations: 
One fire extinguisher is located in each vehicle used to transport explosive material. 
A fire extinguisher is located in each control building (TA-39-6 and TA-39-57). 

Description of General Capabilities: 
The fire extinguishers may be used by any employee in the event of a small fire. Fire 
extinguishers are never used to extinguish controlled fires at the thermal treatment 
units. 

Fire alarm pull stations are located in TA-39-6 and TA-39-57. 

Description of General Capabilities: 
Fire alarms may be activated by any employee in the event of a fire to notify the CAS. 

A fire hydrant is located near TA-39-98. 

Description of General Capabilities: 
The fire hydrant supplies water at adequate volume and pressure to satisfy the 
requirements of 20 NMAC 4.1, Part V, 264.32, revised November 1, 1995. 

In the event that thermal treatment may result in a potential fire hazard, local fire 
department personnel may be asked to stand by during OD to control any fires that 
may be started. 

SPILL CONTROL EQUIPMENT: 

Various types of sorbents are available at TA-39. 
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Emergency equipment at TA-39-6 and TA-39-57 available for personnel conducting 
activities at the TA-39 00 thermal treatment units (Continued): 

COMMUNICATION EQUIPMENT: 

Telephones (Centrex and private lines) are located at the control buildings (TA-39-6 and 
TA-39-57). Personnel also have access to two-way radios while at the thermal treatment 
units. 

Description of General Capabilities: 
Telephones are used for internal and external communication and have paging 
capabilities. Two-way radios allow personnel in the field to maintain contact with 
various operations personnel and may be used to request emergency personnel and 
equipment, if necessary. 

DECONTAMINATION EQUIPMENT: 

Portable eyewashes are available for use at the TA-39 OD treatment units. 

MSDSs are available at the control buildings (TA-39-6 and TA-39-57). 

Description of General Capabilities: 
The eyewash station may be used by personnel who receive a chemical splash to the 
skin or eyes. Specific MSDSs should be obtained prior to working with hazardous 
waste to determine if the application of water is indicated for decontamination. 

PERSONAL PROTECTIVE EQUIPMENT: 

First aid kits and hearing protection are located in TA-39-6 and TA-39-57. 

OTHER: 

See Attachment 7-1 of the LANL General Part 8 for equipment available in the HAZMAT 
vehicles and trailers. 
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8.0 PERSONNEL TRAINING PLAN 

Personnel working at the open burning/open detonation thermal treatment units at Technical 

Area (TA) 14, TA-15, TA-36, and TA-39 will be trained appropriately, as discussed in Section 8.0 

of the Los Alamos National Laboratory General Part B. 
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9.0 CLOSURE PLAN 

This section describes the activities necessary to close the hazardous waste open burning/open 

detonation (08/0D) thermal treatment units at Los Alamos National Laboratory (LANL) Technical 

Area (TA) 14, TA-15, TA-36, and TA-39 addressed in this Part 8 permit application. The 

activities detailed in this section are included to address the closure requirements specified in 

the New Mexico Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), Subpart IX, 

270.14(b)(13}, and 20 NMAC 4.1, Subpart V, Part 264, Subparts G and X, revised November 1, 

1995. This closure plan addresses closure procedures specific to the 08/0D thermal treatment 

units. 

General closure information applicable to all hazardous waste management units at LANL and 

general sampling and analytical procedures to be used during closure activities are presented 

in Section 9.0 of the LANL General Part 8 (LANL, 1996a). 

9.1 CLOSURE PROCEDURES FOR THE 08/0D THERMAL TREATMENT UNITS [20 NMAC 

4.1, Subpart V, 264.112; 20 NMAC 4.1, Subpart VI, 265.381] 

The hazardous waste 08/0D thermal treatment units addressed in this Part 8 permit application 

are located at TA-14, TA-15, TA-36, and TA-39 at LANL. Figure 9-1 shows the locations ofT As 

within LANL. Figures 9-2 through 9-6 show the specific locations of the 08/0D thermal 

treatment units at the respective TAs. Detailed unit descriptions are provided in Section 4.0 of 

this Part 8 permit application. The closure schedule for the 08/0D thermal treatment units is 

outlined in Tab~ 9-1. ~~~~~~~~~~~~ 
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9.2 DESCRIPTION OF WASTE/ESTIMATE OF MAXIMUM WASTE CAPACITY 

The following sections provide information on the waste types and quantities managed at the 

08/00 thermal treatment units at TA-14, TA-15, TA-36, and TA-39. 

9.2.1 TA-14 

The thermal treatment units at TA-14 are located near Building 23 (TA-14-23) and are used to 

treat hazardous explosive waste by 08 or 00. The 08 thermal treatment unit has a maximum 

treatment capacity of 50 pounds of waste per burn; the 00 thermal treatment unit has a 

maximum treatment capacity of 20 pounds of waste per detonation. ~MB,iq§~:QPf·'~f!fll:lif? 

t!e!ii::.~P:!!rm!!i:immn::st:!imir::9ni.~fi9nna:~g!.!~~~~i ~ifief:~n!·JJn!ii:, .§91 !n~i\1~J,::!!!n~9!ij>f: 
9ni!t.ss=:i!~Y.ril,.:~rt.s::!9!!:::a9t @nti9!ei~,.~~~v~ns:,MnP:mgs 191.19l)!:::9~:::mlt!':9n!mi:::::::RI:,~n~ 
~!In= P~P:!mt!'::~:o!::::t~~::!tl\%:t.M!!mn~~:;:=!!91!~g::::~n Ill!: ~m~n;-: !!= msv~!~9::Jtt:tn!:]1Bw:!ll 
i9le!nP~ M~n9il't9t]?:!!nl::::m::Q,m!41::!ne ~~~~t8rP!!I:?il9~~ne~t9~ IJ19 ~!§Pirtffl 8£~t 
~~~~mitlai::::lii!~rtDP~iii:!!(§fflli:::::::~:~!r)i: Hazardous waste that may be treated at the TA-14 
08/00 thermal treatment units includes waste generated during research and development 

activities and processing and recovery operations at various TAs throughout LANL. Information 

on the hazardous component of these wastes is provided in Section 3.0 of this Part B permit 

application. 

9.2.2 TA-15 

The thermal treatment unit located near TA-15-184 may be used to treat solid and liquid 

hazardous explosive waste by 00. The 00 thermal treatment unit has a maximum treatment 

capacity of 500 pounds of waste per detonation. Waste that may be treated at the TA-15 00 

thermal treatment unit includes waste generated during research and development activities and 

processing and recovery operations at various TAs throughout LANL. Information on the 

hazardous component of these wastes is provided in Section 3.0 of this Part B permit 

application. 
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9.2.3 T~-36 

The thermal treatment unit located at T~-36 adjacent to T~-36-8 is used to treat solid and liquid 

hazardous explosive waste by 00. The OD thermal treatment unit has a maximum treatment 

capacity of 2,000 pounds of waste per detonation. Waste that may be treated at the T~-36 OD 

thermal treatment unit includes waste generated during research and development activities and 

processing and recovery operations at various T~s throughout LANL. Information on the 

hazardous component of these wastes is provided in Section 3.0 of this Part 8 permit 

application. 

9.2.4 T~-39 

The thermal treatment units located at T~-39 adjacent to T~-39-6 and T~-39-57 are used to treat 

hazardous explosive waste by OD. Each OD thermal treatment unit has a maximum treatment 

capacity of 1 ,000 pounds of waste per detonation. Hazardous waste that may be treated at the 

T~-39 OD thermal treatment units includes waste generated during research and development 

activities and processing and recovery operations at various T~s throughout LANL. Information 

on the hazardous component of these wastes is provided in Section 3.0 of this Part 8 permit 

application. 

9.3 REMOVAL OF W~STE 

Prior to the initiation of closure activities, wastes will be treated at or removed from the 08/0D 

thermal treatment unit to be closed. fftlmiil.t!!:::rt:l9!r~Iilil~1tll!lllJM!J.]Bll~IO!Rii~:::~9Jin 

~~!y@;:::p~:rml~~t:::~til~mim~::::9ml;:::m::::~f*mila::lmt:ll::mel:::mrlm~::::~~~t:::ieB¥m\t:::!P~~P:~e!i 

llli:::(~:;s:;; :~:ltl:l~~~~r:it:f:!li::;::::::l~:i:::ea!m::!:;P:,::fir::::e8ii.f9tii::::rii.!rili,nl.::::rtme!IJ:,;~::ii!~9~~; 
Containers and packaged waste may be removed from the unit manually or with container-

handling equipment, depending on the size, shape, and weight of the container. Flatbed trucks 

or trailers may be used for transport of the wastes. ~ppropriate shipping papers will accompany 

the wastes during transport. Remaining hazardous wastes will be moved to an approved on-site 

storage unit or to an off-site permitted treatment, storage, and disposal facility. 

9.4 CLOSURE ~NO DECONT~MIN~TION PROCEDURES 

To the extent possible, contaminated structures and equipment associated with a 08/0D thermal 

treatment unit to be closed will be decontaminated (if necessary) and removed. Structures, 

equipment, and media that cannot be decontaminated will be containerized and managed in 
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compliance with appropriate regulations. Sampling conducted during closure and 

decontamination procedures will be done in accordance with quality assurance/quality control 

(QA/QC) procedures (see Section 9.1.8 of the LANL General Part B). Before proceeding with 

closure activities, the OB/00 thermal treatment unit and associated structures and equipment 

will be surveyed for radiological contamination, if necessary, and a thorough visual inspection 

will be conducted for unexploded explosive scrap. Personal protective equipment (PPE) and 

monitoring requirements will be determined by LANL's Health Physics Operations (ESH-1) and 

Industrial Hygiene and Safety (ESH-5) Groups, and groups within the Dynamic Experimentation 

(OX) Division (for explosives handling) following the initial field inspection. Radiation and 

chemical monitoring will occur throughout closure activities, as appropriate. If any ·contamination 

is found, the contaminated material will be decontaminated (if possible) or containerized and 

taken to an approved storage location at LANL appropriate for the waste type. 

Personnel involved in closure activities will wear appropriate PPE, specified by ESH-1, ESH-5, 

and OX, and will follow good hygiene practices to protect themselves from exposure to 

hazardous waste. The level of PPE required will depend upon the levels of radiological and/or 

chemical contamination detected, if any. If ESH-1, ESH-5, and OX surveys do not indicate 

detectable contamination levels, minimum PPE requirements will consist of coveralls, steel-toed 

footwear, and safety glasses or face shields. If an overhead danger is present, a hard hat will 

be worn. Workers involved in closure activities will be required to have training and medical 

monitoring. Contaminated PPE will either be decontaminated or managed in compliance with 

appropriate regulations. 

Before decontamination activities begin, two samples of clean water and detergent (wash water) 

solution squeezed from mops and/or sponges prior to use will be collected for analysis of the 

parameters listed in Table 9-2, as appropriate, to provide a baseline for decontamination 

verification. Structures and equipment at the OB/00 thermal treatment unit requiring 

decontamination will be wiped down with wash water solution. Mops and/or sponges will be 

used to minimize the amount of liquid waste generated as a result of decontamination activities. 

The washdown solution will be contained using portable berms and/or other containment 

structures and equipment, as appropriate. Wash water generated from equipment 

decontamination activities will be contained by the portable berms and/or containment structures. 
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Used wash water will be collected and transferred to appropriate containers and sampled for the 

parameters listed in Table 9-2, as appropriate. The wash cycles will continue until the structures 

and equipment at the OB/OD thermal treatment unit have been cleaned to established levels 

(see Section 9.6). The used wash water will be managed appropriately in accordance with LANL 

policy. 

Prior to the initiation of closure activities, background soil samples will be collected in the vicinity 

of the OB/OD thermal treatment unit and analyzed for the parameters listed in Table 9-2, as 

appropriate. After the structures and equipment have been decontaminated (if possible), 

removed, and managed, as appropriate, a statistically representative number of soil samples will 

be collected in the vicinity of the OB/OD thermal treatment unit and analyzed for the parameters 

listed in Table 9-2, as appropriate. Samples will be collected to a depth of 6 inches and will be 

spaced to ensure that samples are representative of the entire area covered by the OB/OD 

thermal treatment unit. Soil sampling will be conducted by the methods described in Section 9.2 

of the LANL General Part B. Samples will be analyzed for the parameters listed in Table 9-2, 

as appropriate. If contamination is found in any of the soil samples as a result of treatment 

activities, the contaminated soil will be removed to statistically significant levels based on 

concentrations in the background soil samples. 

9.5 DECONTAMINATION EQUIPMENT 

Prior to use, reusable decontamination equipment will be rinsed with distilled water. 

Decontamination equipment rinsate blanks will be collected and analyzed in accordance with 

QAIQC procedures (see Section 9.1.8 of the LANL General Part B). Reusable protective 

clothing, tools, and equipment used during closure activities will be scraped as necessary to 

remove any residue and cleaned with wash water. Residue and disposable or reusable 

equipment that cannot be decontaminated will be containerized and managed as appropriate for 

the waste type. Used wash water will be collected and analyzed for the parameters listed in 

Table 9-2 and managed appropriately in accordance with LANL policy. 

9.6 DECONTAMINATION VERIFICATION 

Sufficient sampling and analysis will be required to demonstrate that hazardous waste or 

hazardous waste residue is not present at the site after closure. Two samples of clean wash 

water squeezed from mops and/or sponges prior to use will be collected before initial washdowns 
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of the various equipment and structures associated with the 08/0D thermal treatment unit. The 

samples will be analyzed for the applicable parameters listed in Table 9-2 to provide baseline 

data for decontamination verification. Analytical procedures will conform to methods found in the 

U.S. Environmental Protection Agency (EPA) "Test Methods for Evaluating Solid Waste, 

Physical/Chemical Methods," (SW-846) (EPA, 1986a). Used wash water will also be analyzed 

for the applicable parameters listed in Table 9-2. Used wash water will be considered 

contaminated if it shows a significant increase (i.e., determined using statistical methods defined 

in SW-846) in the analytical parameters over the clean wash water. If subsequent washdowns 

are deemed necessary, an additional sample of clean wash water squeezed from mops and/or 

sponges prior to use will be taken for each additional washdown event. 

Successful decontamination meets one of the following criteria: 

• No detectable hazardous waste or hazardous constituents from treatment activities are 
found in the final sample. 

• Detectable hazardous waste or hazardous constituents from treatment activities in the 
final sample are removed to statistically significant levels based on baseline 
concentrations in the clean wash water or established background soil data. 

• Detectable hazardous waste or hazardous constituents from treatment activities in the 
final sample are at or below levels agreed upon with the New Mexico Environment 
Department. 

If detectable hazardous waste or hazardous constituent concentrations from treatment activities 

do not significantly decrease after several washdowns, LANL will amend this closure plan to 

address appropriate closure procedures or post-closure care requirements pursuant to 20 NMAC, 

4.1, Subpart V, 264.117 through 264.120, revised November 1, 1995. 
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Table 9-1 

Closure Schedule for the Open Burning/Open Detonation Units 

Activity 

Let contract request for proposals 

Notify the New Mexico Environment Department (NMED) 

Receive proposals 

Select contractor and award contract 

Collect background samples (if appropriate) 

Final treatment of waste 

Begin closure activities (perform washdown of structures and/or equipment) 

Perform initial sampling of the waste management unit 

Analyze samples 

Perform additional washdown (if necessary) 

Perform additional sampling (if necessary) 

Analyze samples (if necessary) 

Perform final cleanup (e.g., removal of decontaminated equipment and 
decontamination wastes) 

Verify decontamination 

Submit final report to NMED 

Maximum Time 
Requireda 

-90 Days 

-45 Days 

-30 Days 

-10 Days 

-5 Days 

Day 0 

Day 10 

Day 15 

Day 45 

Day 50 

Day 60 

Day 90 

Day 120 

Day 150 

Day 180 

a The schedule above indicates calendar days from the beginning by which activities will be 
completed. Some activities may be conducted simultaneously and/or may not require the maximum 
time listed. 
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Analytical Parameters and Test Methods for the Open Burning/Open Detonation Units 

Parameter 

lgnitability 

Reactivity 

Corrosivity 

Toxicity characteristic 

Metals 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Volatile organics 

Semivolatile organics 

Organochlorine pesticides 

Refer to footnotes at end of table. 

Test Method 

Pensky-Martens closed-cup method 

Test method to determine hydrogen cyanide (HCN) 
released from waste 

Test method to determine hydrogen sulfide (H2S) 
released from waste 

Electrometric (pH of aqueous solution) 

Toxicity characteristic leaching procedure (TCLP) extraction 

Graphite furnace atomic absorption (AA) spectroscopy, 
gaseous hydride AA, or direct aspiration AA 

Manual cold-vapor technique 

Gas chromatography/mass spectrometry (GC/MS) 
GC/MS capillary column technique 

GC/MS 
GC/MS capillary column technique 

TCLP extraction and GC 

1 

Reference a 

(L, S) SW1 010 
(L, S) ASTM 093-80 

(L,S) HCN Test Method SW, 
Section 7.3 
(L, S) H2S Test Method, SW, 
Section 7.3 

(L) SW9040B 

(S) SW1311 

(L,S) SW7060A, SW7061A 
(L,S) SW7080A, SW7081 
(L,S) SW7130, SW7131A 
(L,S) SW7190, SW7191 
(L,S) SW7420, SW7421 
(L,S) SW7740, SW7741A 
(L,S) SW7760A, SW7761 
(L) SW7470A, (S) SW7471A 

(L,S) SW8240B 
(L,S) SW8260A 

(L,S) SW8250A 
(L,S) SW8270B 

(L,S) SW8080A 
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Table 9-2 (Continued) 

Analytical Parameters and Test Methods for the Open Burning/Open DetonationUnits 

Parameter 

Chlorinated herbicides 

Total metalsb 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 
Mercury 

Free liquids 

Test Method 

Acid digestion 
Inductively coupled plasma emission 

spectroscopy 

Manual cold-vapor technique 

Paint Filter Liquids Test 

a "ASTM" refers to American Society for Testing and Materials standards. 

Reference a 

(L,S) SW8150B 

(L) SW3010A, (S) SW3050A 
(L,S) SW6010A 

(L,S) SW6010A 
(L,S) SW601 OA 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L,S) SW6010A 
(L) SW7470A, (S) SW7471A 

(S) SW9095 

"SW' refers to U.S. Environmental Protection Agency, 1986, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW-846. 
(L) refers to liquid waste. 
(S) refers to solid waste. 

b See also atomic absorption methods. 
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10.0 CORRECTIVE ACTION FOR SOLID WASTE MANAGEMENT UNITS 

This section describes selected solid waste management units (SWMU) that have been identified 

in Technical Area (TA) 14, TA-15, TA-36, and TA-39 at Los Alamos National Laboratory (LANL). 

Because these TAs encompass large areas and contain a large number of or widely distributed 

SWMUs, this section addresses only those SWMUs that may reasonably be expected to 

potentially impact the units included in this Part 8 permit application. Information on the 

remaining SWMUs in these TAs is contained in Revision 1.0 of LANL's "Solid Waste 

Management Units Report" (LANL, 1990), hereinafter referred to as the 1990 SWMU Report, and 

in the Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) work plans 

for the various operable units encompassing these TAs (see Section 10.1 ). The information in 

this section is being submitted in response to regulatory requirements in the New Mexico 

Administrative Code, Title 20, Chapter 4, Part 1 (20 NMAC 4.1 ), Subpart IX, 270.14(d), revised 

November 1, 1995. 

LANL uses the definition of a SWMU presented in "Module VIII: Special Conditions Pursuant 

to the 1984 Hazardous and Solid Waste Amendments to RCRA for Los Alamos National 

Laboratory, EPA I.D. NM0890010515" (U.S. Environmental Protection Agency [EPA], 1994b), 

hereinafter referred to as Module VIII. This definition states that SWMUs are "any discernible 

unit at which solid wastes have been placed at any time, irrespective of whether the unit was 

intended for the management of solid or hazardous waste. Such units include any area at or 

around a facility at which solid wastes have been routinely and systematically released." 

10.1 SWMU DESCRIPTIONS 

Several types of SWMUs are present in TA-14, TA-15, TA-36, and TA-39. These SWMUs 

include those identified for corrective actions in Module VIII, as modified following a Class Ill 

permit modification effective May 19, 1994; SWMUs that are active hazardous waste 

management units; and SWMUs identified in the 1990 SWMU Report. Descriptions of the 

SWMUs are presented in the following sections. These descriptions were compiled from the 

"RFI Work Plan for Operable Unit 1 085" (LANL, 1994a); from the "RFI Work Plan for Operable 

Unit 1 086" (LANL, 1993a); from the "RFI Work Plan for Operable Unit 1130" (LANL, 1993b ); from 

the "RFI Work Plan for Operable Unit 1132" (LANL, 1993c); and from the 1990 SWMU Report. 
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Brief unit and waste descriptions are also provided in Table 10-1. Figures 10-1 through 10-4 
show the locations of the selected SWMUs at TA-14, TA-15, TA-36, and TA-39, respectively. 

10.1.1 TA-14SWMUs 

SWMUs at TA-14 and in the vicinity of the TA-14 open burning/open detonation (08/0D) thermal 
treatment units include pullboxes, firing sites, a burning area, storage areas, a burn cage, a 
sump, and a septic system. 

10.1.1.1 Pull boxes 

SWMU Nos. 14-001(a-e) are small structures referred to as pullboxes or pits.· Each pullbox 
measures 26- by 32- by 32-inches and contains a capacitor discharge unit used to initiate a 

detonation (LANL, 1994a). SWMU Nos. 14-001(a-e) are associated with structures TA-14-25, 
TA-14-26, TA-14-27, TA-14-28, and TA-14-29, respectively. Waste materials potentially present 

in or near the pullboxes include various types of explosives, lead, uranium, strontium-90, and 
beryllium (LANL, 1990). 

1 0.1.1.2 Firing Sites 

A firing site [SWMU No. 14-001 (g)] is located approximately 75 feet south of structure TA-14-23 
(i.e., the control building) at TA-14. The firing area was constructed in 1964 and consists of a 

three-sided blast shield and a concrete pad. The concrete pad measures six feet square by 

two feet thick and is overlain with a neoprene shock pad and a 4.5-inch-thick steel plate. 

Several inches of sand cover the entire pad assembly (LANL, 1994a). Waste materials currently 

managed or potentially present at this SWMU include various types of explosives, lead, 

beryllium, strontium-90, and uranium (LANL, 1990). 

SWMU No. 14-002(c) is a former firing site control building (TA-14-5) constructed in 1944. The 
control building measures 11- by 18- by 1 0-feet; the site originally had a concrete bunker and 

0.5-inch steel plate (LANL, 1994a). Two firing pads [SWMU Nos. 14-002(d) and 14-002(e)] are 

associated with TA-14-5 and are located south of the building, approximately 35 feet apart. 
Explosives testing on each of the pads was controlled from TA-14-5. Explosives testing at the 

site ceased in 1961 and the building was converted to a storage building. From 1980 unti11985, 

the area was the site of slow combustion experiments conducted in a 5-foot-diameter metal 

sphere (LANL, 1994a). The site has not been used since 1985. Potential contaminants may 
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include various types of explosives as well as lead, uranium, and beryllium (LANL, 1990). 

SWMU Nos. 14-002(c-e) are identified in Module VIII. 

1 0.1.1.3 Burning Area 

An inactive trash burning area [SWMU No. 14-003] is located approximately 600 feet east of 

TA-14-23 (LANL, 1994a). This SWMU consists of an open dirt area surrounded by a 4.5-foot­

high, horseshoe-shaped berm. The area was used in the 1950s and 1960s to burn 

explosives-contaminated materials (LANL, 1990; LANL, 1994a). Soil samples collected from the 

area indicate the presence of various metals, including barium and beryllium, as well as 

cesium-137 (LANL, 1990). SWMU No. 14-003 is identified in Module VIII. 

1 0.1.1.4 Storage Areas 

Satellite accumulation areas are or were located at TA-14-22, TA-14-23, and TA-14-35 and have 

been designated as SWMU Nos. 14-004(a), 14-J04(b), and 14-004(c), respectively. These areas 

are or were used to store scrap explosives and explosives-contaminated items. SWMU 

No. 14-004(b) is identified in Module VIII. Currently, satellite accumulation areas at TA-14-23 

are located in Room 104 and outside along the west wall of the building. 

10.1.1.5 Burn Cage 

A burn cage is located near Firing Mound 3 at TA-14 and is identified as SWMU No. 14-005 in 

Module VIII. The unit consists of an approximately 2.5-foot-wide, semicircular piece of 

0.25-inch-thick steel with a wire mesh door and wire mesh top and bottom. The burn c, .. , is 

approximately 3 feet tall and is situated on a steel burn tray. The burn cage has a capacity of 

approximately 3 cubic feet and is used to burn paper and small laboratory equipment 

contaminated with explosives (LANL, 1994a). This OB thermal treatment unit currently operates 

under the requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995, and is one of 

the units for which this Part B permit application is being submitted. 

10.1.1.6 

A sump, an associated drainline, and an unpermitted outfall area serving TA-14-23 have been 

designated as SWMU No. 14-006 in Module VIII. The sump is constructed of steel and concrete 

and measures approximately 4.5 feet wide, 8.3 feet long, and 4.8 feet deep. The sump, which 

is now plugged, was formerly used to filter small pieces of explosives from liquid discharged 
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through a drain in TA-14-23. The drainline extends approximately 20 feet from the building and 

drains down an embankment. Currently, the only discharge to the outfall is rainwater. The 

sumo, filter, and drain may be contaminated with explosives (LANL, 1994a). 

10.1.1.7 Septic System 

A septic system is located in the central part ofTA-14 and formerly served TA-14-6. The septic 

tank (TA-14-19) was installed in October 1944 and is constructed of reinforced concrete. It 

measures 4- by 7- by 6-feet and has a capacity of 640 gallons. The septic tank was connected 

to an overflow drainline that extended 130 feet from the building and drained into a ditch. In 

1988, a leach field was installed replacing the drainline. Waste materials suspected or known 

to have been managed at the unit include photographic darkroom chemicals (e.g., organics, 

silver, cyanide) and sanitary effluents (LANL, 1994a). The septic tank was disconnected from 

TA-14-6 in 1992 and remains inactive. The unit is identified as SWMU No. 14-007 in 

Module VIII. 

10.1.2 TA-15 SWMUs 

SWMUs at TA-15 and in the vicinity of the TA-15 00 thermal treatment unit include firing sites, 

septic systems, underground storage tanks, and drainlines and outfalls. 

10.1.2.1 Firing Sites 

An active firing site is located near TA-15-184. The firing site consists of a chamber 

(TA-15-184}, related equipment in a building complex, and a firing pad. The firing pad is 

comprised of a 12- by 24- by 0.5-foot steel pad and two bunkers that are used to temporarily 

stage scrap explosives awaiting detonation. This 00 thermal treatment unit operates under the 

requirements of 20 NMAC 4.1, Subpart VI, revised November 1, 1995, for treatment of 

hazardous explosive waste and is one of the units for which this Part 8 permit application is 

being submitted. Potential hazardous constituents at the TA-15-184 firing site include barium, 

lead, mercury, depleted uranium, thorium, beryllium, and gallium. The firing pad and chamber 

are designated as SWMU Nos. 15-003 and 15-006(a}, respectively, in the 1990 SWMU Report 

and in Module VIII. 

Firing Site H [SWMU No. 15-004(h)] is an inactive firing site located in TA-15. In operation from 

1948 until around 1953, Firing Site H was typically used for large-scale explosives tests. 
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Potential constituents at this SWMU include uranium-238, beryllium, lead, and residual explosive 

material (LANL, 1993a). 

1 0.1.2.2 Septic Systems 

A septic system (TA-15-205}, comprised of a 610-gallon septic tank and associated plumbing, 

serves TA-15-184. The unit is identified in the 1990 SWMU Report and in Module VIII as SWMU 

No. 15-009(g). The septic system manages sanitary waste but may have also received mixed 

waste. 

A drain connected to a sanitary sewer system serves the camera firing point at TA-15-92. This 

drain is identified in the 1990 SWMU Report and in Module VIII as SWMU No. 15-01 O(c). The 

unit was originally described as a septic system; however, more recent informatio.., suggests that 

the unit is actually a storm drain. The materials managed at this unit are unknown. 

1 0.1.2.3 Underground Storage Tanks 

A 1, 036-gallon underground storage tank (TA-15-192) was located at TA-15. The tank, which 

contained propane, was relocated to TA-49 in December 1959. It is not known whether the tank 

leaked while located in TA-15 (LANL, 1993a). In the 1990 SWMU Report, the tank is designated 

as SWMU No. 15-013(a). 

An additional underground storage tank (TA-15-287) was formerly located just north of 

TA-15-184. The 15,000-gallon tank was used to store mineral oil; the tank was removed in 

October 1992. Soil sampling conducted after the tank's removal indicated the presence of total 

petroleum hydrocarbons at concentrations below 15 parts per million (LANL, 1993a). In the 1990 

SWMU Report and in Module VIII, the unit is designated as SWMU No. 15-013(b). 

1 0.1.2.4 Drainlines and Outfalls 

A drainline that serves a cooling tower (TA-15-202) is identified as SWMU No. 15-014(1) in the 

1990 SWMU Report and in Module VIII. The drainline, located at the base of the cooling tower, 

drains cooling water into Water Canyon via a permitted outfall. A second drainline [SWMU 

No. 15-014(d)] is located south of TA-15-185. Hazardous constituents are not anticipated in 

either of these drainlines (LANL, 1993a). 
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An outfall [SWMU No. 15-014(e)] is located approximately 20 feet south and 6 feet east of the 

southeast corner ofTA-15-184. The unit is connected via a 6-inch vitrified clay pipe to basement 

floor drains in TA-15-184 and drains through a 12-inch corrugated metal pipe into Water Canyon. 

Hazardous constituents are not expected at this outfall (LANL, 1993a). 

10.1.3 TA-36 SWMUs 

SWMUs at TA-36 and in the vicinity of the TA-36 00 thermal treatment unit include firing sites, 

storage areas, and waste storage containers. 

1 0.1.3.1 Firing Sites 

Two firing sites have been designated as SWMUs at TA-36. Constructed in 1950, the Meenie 

Firing Site is located at the headwaters of Fence Canyon. The Meenie Site is comprised of a 

magazine building, a control bunker, and an impact area and has been used for extensive gun 

testing (LANL, 1993b). Potential constituents at the Meenie Site may include depleted uranium, 

various heavy metals, plastics, explosives, and various other chemicals. This active firing site 

is identified in the 1990 SWMU Report as SWMU No. 36-004(b). 

An additional firing site is also located at TA-36-8. The TA-36-8 firing site [SWMU No. 36-004(c)] 

was constructed in 1950 and is located approximately 800 feet south of the Meenie Site. This 

active firing site has been used for armor-piercing experiments involving the use of various metal 

penetrators (LANL, 1993b). The site may also operate under the requirements of 20 NMAC 4.1, 

Subpart VI, revised November 1, 1995, for 00 thermal treatment of hazardous waste, scrap 

explosives, and unstable gas cylinders and is one of the units for which this Part B permit 

application is being submitted. Potential contaminants at the TA-36-8 site are the same as those 

described above for the Meenie Site. 

10.1.3.2 Storage Areas 

A surface storage area, known as the Boneyard, is located near TA-36-7. The Boneyard is an 

undeveloped area measuring approximately 500- by 300-feet that was used from the late 1970s 

until the late 1980s for storage of large waste items that had been used in explosives testing. 

Waste items stored at the Boneyard included metal cfrums, cans, cylinders, and scrap metals 

such as lead sheets, copper, uranium-contaminated steel, and iron. The Boneyard was 

extensively cleaned up in response to a 1986 field survey and is now used to store nonwaste 
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items (LANL, 1993b). It is identified in the 1990 SWMU Report and in Module VIII as SWMU 

No. 36-005. 

1 0.1.3.3 Waste Storage Containers 

Active satellite waste storage containers at TA-36 are located inside Buildings 5, 7, and 8 and 

at a firing site near TA-36-8. The units are designated as SWMU Nos. 36-007(b), 36-007(c), 

36-007(d), and 36-007(f), respectively, in the 1990 SWMU Report. Each waste storage container 

consists of a small corrugated cardboard box lined with plastic. The boxes are used to store 

small quantities (less than 5 gallons) of explosives-contaminated solid waste items until the 

waste is treated (LANL, 1993b). 

10.1.4 TA-39 SWMUs 

SWMUs at TA-39 and in the vicinity of the TA-39 OD thermal treatment units include storage 

areas and firing sites. 

1 0.1.4.1 Storage Areas 

A storage area [SWMU No. 39-002(b)] is located on a concrete pad outside of TA-39-6. The 

area measures approximately 5 feet square and has been used since 1953 to store small 

quantities of contaminated paper materials. Chemical contaminants include waste solvents, such 

as ethanol, acetone, trichloroethane, and copper sulfate; transformer oil; vacuum grease; and 

photographic wastes. Waste materials are not currently stored in this area and there is no 

evidence of spills or leaks (LANL, 1993c). 

SWMU No. 39-002(d) is a storage area located outside of TA-39-57. The area consists of a 

gravel pad that has been used since the 1980s to store the same type of wastes described 

above (LANL, 1993c). Spills or leaks in the area have not been observed or documented. 

vyaste materials are not currently stored in this area. 

A storage area [SWMU No. 39-002(f)] is associated with TA-39-88. The storage area, which is 

located on an asphalt driveway adjacent to the building, has been used since the 1980s to store 

small volumes of waste solvents, such as ethanol, acetone, trichloroethane, and copper sulfate; 

transformer oil; vacuum grease; and photographic wastes. Spills or leaks in the area have not 
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been observed or documented. Waste materials are not currently stored in this area (LANL, 

1993c). 

1 0.1.4.2 Firing Sites 

TA-39 contains one inactive and four active firing sites that have been designated as SWMU 

Nos. 39-004(a-e) in Module VIII and are associated with structures TA-39-7, TA-39-8, TA-39-6, 

TA-39-57, and TA-39-88, respectively. The firing sites associated with Buildings 7, 8, and 6 were 

established in 1953; the firing site associated with Building 57 was established in 1958; and the 

firing site associated with Building 88 was established in 1978. With the exception of SWMU 

No. 39-004(b), all of the firing sites are active. Operations at SWMU No. 39-004(b) were 

discontinued in 1980 for safety reasons (LANL, 1993c). Each of the active firing sites consists 

of an open, sand-covered area surrounded by steep canyon walls which serve to attenuate most 

of the blast. The pads range in size from approximately 500 to 7, 700 square feet. Waste 

materials managed at the sites include uranium, mercury, lead, beryllium, and in the past, 

dielectric oil containing polychlorinated biphenyls (LANL, 1990). Residual explosives are also 

likely on and around the firing pads. 

Two of the firing sites [SWMU Nos. 39-004(c) and 39-004(d)] are active hazardous waste 

management units operating under the requirements of 20 NMAC 4.1, Subpart VI, revised 

November 1, 1995, and are two of the OD thermal treatment units for which this Part B permit 

application is being submitted. 

10.2 RELEASES 

Some of the SWMUs listed in Table 10-1 are known or are suspected to have released 

hazardous waste or hazardous constituents. According to the 1990 SWMU Report, the firing 

sites at TA-14 [SWMU Nos. 14-001 (f) and (g)] have resulted in the release of explosives to the 

surrounding areas. Uranium has also been detected in these areas (LANL, 1990). 

The decommissioned firing site at TA-14 [SWMU Nos. 14-002(c-e)] is suspected to have 

released hazardous (e.g., explosives, metals) and radioactive materials to the surrounding area 

although the extent of contamination has not been adequately determined (LANL, 1994a; LANL, 

1990). 
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Soil samples collected from the trash burning area [SWMU No. 14-003] indicate the presence 

of various metals, including barium and beryllium, as well as cesium-137 (LANL, 1990). The 

area is also suspected of being contaminated with explosives residues (LANL, 1994a). It is 
unknown whether contaminants have migrated beyond the area (LANL, 1990). 

Samples of ash collected from the burn cage at TA-14 [SWMU No. 14-005] revealed the 
presence of heavy metals, polynuclear aromatic hydrocarbons, and radionuclides (e.g., 
cesium-137). It is not known whether the area around the burn cage is contaminated (LANL, 
1990). 

Soil in the area of the sump, drainline, and outfall at TA-14-23 [SWMU No. 14-006] is suspected 

to have been contaminated with explosives, although the extent of contamination has not been 
ascertained. 

Barium is known to have been released from SWMU No. 15-003, although the extent of 
contamination is not known. Analyses of soil samples collected from various locations within the 
hazard radius of Firing Site H [SWMU No. 15-004(h)] indicate the presence of barium, beryllium, 

lead, and total uranium above instrument detection limits (LANL, 1993a). 

Explosives testing conducted at TA-15-184 [SWMU Nos. 15-003 and 15-006(a)] has resulted in 

the deposition of explosives residues in the soil surrounding the facility (LANL, 1993a). Two 

firing sites at TA-36 [SWMU Nos. 36-004(b) and (c)] are also reasonably expected to have 

released explosives residues, although the nature and extent of contamination, if any, has not 

been adequately determined. 

Samples collected from the Boneyard [SWMU No. 36-005] indicate the presence of various 

metals (e.g., chromium, lead, silver, and copper) and radioactive isotopes (e.g., thorium-232, 
uranium isotopes, potassium-40, and cesium-137). Explosives residues and shrapnel from the 

two firing sites at TA-36 are also present at the Boneyard (LANL, 1993b). 

Explosives testing conducted at the firing sites at TA-39 [SWMU Nos. 39-004(a-e)] has most 

likely resulted in the deposition of explosives residues and heavy metals (e.g., uranium, mercury, 
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lead, beryllium) in the soil surrounding each of the firing areas. The nature and extent of 
contamination, if any, has not been adequately determined. 

1 0.2.1 Characterization of Releases 

Potential releases from SWMUs, if any, are described in the 1990 SWMU Report and in the 
various RFI Work Plans. The descriptions include the material released and the nature of the 
release. However, because of the nature of the releases, the exact volume released is not 
known. The timing of the releases can only be estimated by the period of operation and 
sampling events. 

1 0.2.2 Corrective Actions 

Pursuant to 20 NMAC 4.1, Subpart V, 264.101 (a), revised November 1, 1995, corrective actions 
are required only for releases of hazardous waste or hazardous constituents. The SWMUs will 
be investigated and remediated, as necessary and with EPA and New Mexico Environment 
Department approval, during LANL Environmental Restoration Project corrective action activities. 
Corrective action at the any of the TAs discussed in this section will generally follow the 
RFI/Corrective Measures Study process. 
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Table 10-1 

Solid Waste Management Unit (SWMU) Descriptionsa 

SWMU No. Unit Type Unit Description Waste Description 

14-001(a) Pull box A 26- by 32- by 32-inch pit Various types of explosives, lead, uranium, 
associated with Technical strontium-90, and beryllium 
Area 14, Building 25 
(TA-14-25) and used to house 
a capacitor discharge unit 
(CDU) 

14-001(b) Pull box A 26- by 32- by 32-inch pit Various types of explosives, lead, uranium, 
associated with structure strontium-90, and beryllium 
T A-14-26 and used to house a 
CDU 

14-001(c) Pull box A 26- by 32- by 32-inch pit Various types of explosives, lead, uranium, 
associated with structure strontium-90, and beryllium 
TA-14-27 and used to house a 
CDU 

14-001 (d) Pull box A 26- by 32- by 32-inch pit Various types of explosives, lead, uranium, 
associated with structure strontium-90, and beryllium 
T A-14-28 and used to house a 
CDU 

14-001(e) Pull box A 26- by 32- by 32-inch pit Various types of explosives, lead, uranium, 
associated with structure strontium-90, and beryllium 
T A-14-29 and used to house a 
CDU 

14-001(g) Firing Site An active firing site located Various types of explosives, lead, 
approximately 75 feet south of beryllium, strontium-90, and uranium 
TA-14-23 used for open 
detonations (OD) involving 
explosives 

14-002(c)b Decommissioned An 11- by 18- by 1 0-fec: Various types of explosives; possibly 
firing site building (TA-14-5) that metals including lead, beryllium, and 

formerly served as the control uranium 
building for firing pads [SWMU 
Nos. 14-002( d and e) 

14-002(d)b Decommissioned One of two firing pads Various types of explosives; possibly 
firing site associated with T A-14-5 and metals including lead, beryllium, and 

formerly used for explos · ·s uranium 
testing 

Refer to footnotes at end of table. 
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Table 10-1 (Continued) 

Solid Waste Management Unit (SWMU) Descriptionsa 

SWMU No. Unit Type Unit Description Waste Description 

14-002(e)0 Decommissioned One of two firing pads Various types of explosives; possibly 
firing site associated with T A-14-5 and metals including lead, beryllium, and 

formerly used for explosives uranium 
testing 

14-003b Burning Area Bermed area approximately Various metals, including barium and 
600 feet east of T A-14-23 and beryllium; and radionuclides 
formerly used to burn 
explosives-contaminated 
materials 

14-004(a) Storage Area Satellite storage area located Scrap explosives and explosives-
at TA-14-22 contaminated items 

14-004(b)b Storage Area Satellite storage area located Scrap explosives and explosives-
at TA-14-23 contaminated items 

14-004(c) Storage Area Satellite storage area located Scrap explosives and explosives-
at TA-14-35 contaminated items 

14-005b Burn Cage An approximately 3-foot-tall Explosives-contaminated paper and 
steel and wire mesh unit laboratory equipment 
situated on a steel burn tray 

14-006b Sump A 4.5- by 8.3- by 4.8-foot steel Various components of the sump may be 
and concrete sump, an contaminated with explosives 
associated drainline, and an 
outfall area serving TA-14-23 

14-007b Septic System A 4- by 7- by 6-foot reinforced Sanitary wastes and possibly photographic 
concrete septic tank system darkroom chemicals (e.g., organics, silver, 
that formerly served T A-14-6 cyanide) 

15-003b Firing Site A 12- by 24- by 0.5-foot steel Barium, lead, mercury, depleted uranium, 
pad and two bunkers thorium, beryllium, gallium, and residual 
associated with the T A-15-184 explosives 
firing site and used for OD 
involving explosives 

15-004(h) Firing Site Inactive firing site located at Uranium-238, beryllium, lead, and residual 
TA-15 explosives 

Refer to footnotes at end of table. 2 
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Solid Waste Management Unit (SWMU) Descriptionsa 

SWMU No. Unit Type Unit Description Waste Description 

15-006(a)0 Firing Site A chamber associated with Barium, lead, mercury, depleted uranium, 
the T A-15-184 firing site thorium, beryllium, gallium, and residual 

explosives 

15-009(g)b Septic system A 610-gallon septic tank and Sanitary waste and possibly mixed waste 
associated plumbing that 
serves TA-15-184 

15-010(c)b Drain A drain serving the camera Unknown 
firing point at TA-15-92 

15-013(a) Storage tank A 1 ,036-gallon underground Propane 
storage tank (TA-15-192) that 
was relocated in 1959 

15-013(b)b Storage tank A 15,000-gallon underground Mineral oil 
storage tank (T A-15-287) that 
was removed in 1992 

15-014(d) Drain line A drainline located near Nonhazardous water 
TA-15-184 

15-014(e) Outfall An outfall that receives wash Nonhazardous wash water 
water from floor drains located 
in TA-15-185 

15-014(1)b Drain line A drainline that drains cooling Cooling water 
water from TA-15-202 into 
Water Canyon 

36-004(b) Meenie Firing Site Active firing site located at the Depleted uranium, heavy metals, plastics, 
headwaters of Fence Canyon explosives, and various chemicals 
in TA-36 

36-004(c) Firing Site Active firing site in TA-36 Depleted uranium, heavy metals, plastics, 
located approximately 800 feet explosives, and various chemicals 
south of the Meenie Site and 
used for armor-piercing 
experiments and for OD 
involving explosives 

Refer to footnotes at end of table. 3 
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Solid Waste Management Unit (SWMU) Descriptionsa 

SWMU No. 

36-005° 

36-007(b) 

36-007(c) 

36-007(d) 

36-007(f) 

39-002(b) 

39-002(d) 

39-002(f) 

39-004(a)b 

Unit Type 

Storage area 

Waste storage 
container 

Waste storage 
container 

Waste storage 
container 

Waste storage 
container 

Storage area 

Storage area 

Storage area 

Firing Site 

Refer to footnotes at end of table. 

Unit Description 

A surface storage area 
located near T A-36-7 that was 
formerly used to store large 
waste items used in 
explosives testing 

A small, plastic-lined, 
corrugated cardboard box 
located in T A-36-5 

A small, plastic-lined, 
corrugated cardboard box 
located in TA-36-7 

A small, plastic-lined, 
corrugated cardboard box 
located in T A-36-8 

A small, plastic-lined, 
corrugated cardboard box 
located at a firing site near 
TA-36-8 

An approximately 5- by 5-foot 
portion of a concrete pad 
outside of T A-39-6 

Gravel pad located outside of 
TA-39-57 

Portion of an asphalt driveway 
located outside of TA-39-88 

A 500-square-foot area 
associated with TA-39-7 and 
used for explosives test 
detonations 

4 

Waste Description 

Metal drums and cans, cylinders, and 
scrap metals such as lead sheets, copper, 
uranium-contaminated steel, and iron 

Solid waste contaminated with explosives 

Solid waste contaminated with explosives 

Solid waste contaminated with explosives 

Solid waste contaminated with explosives 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); 
transformer oil; vacuum grease; and 
photographic wastes 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); 
transformer oil; vacuum grease; and 
photographic wastes 

Waste solvents (e.g., ethanol, acetone, 
trichloroethane, copper sulfate); 
transformer oil; vacuum grease; and 
photographic wastes 

Residual explosives, uranium, mercury, 
lead, beryllium, and dielectric oil containing 
polychlorinated biphenyls (PCB) 



SWMU No. 

39-004(b)0 

39-004(c)b 

39-004(d)b 

39-004(e)b 
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Table 10-1 (Continued) 

Solid Waste Management Unit (SWMU) Descriptionsa 

Unit Type 

Firing Site 

Firing Site 

Firing Site 

Firing Site 

Unit Description 

A 1,500-square-foot area 
associated with T A-39-8 and 
formerly used for explosives 
test detonations; operations at 
this unit were discontinued in 
1980 

A 1,600-square-foot area 
associated with T A-39-6 and 
used for OD of explosives 

A 1,590-square-foot area 
associated with T A-39-57 and 
used for OD of explosives 

A 7,700-square-foot area 
associated with T A-39-88 and 
used for OD of explosives 

Waste Description 
Residual explosives, uranium, mercury, 
lead, beryllium, and dielectric oil containing 
PCBs 

Residual explosives, uranium, mercury, 
lead, beryllium, and dielectric oil containing 
PCBs 

Residual explosives, uranium, mercury, 
lead, beryllium, and dielectric oil containing 
PCBs 

Residual explosives, uranium, mercury, 
lead, beryllium, and dielectric oil containing 
PCBs 

a Information compiled from Los Alamos National Laboratory (LANL) 1990, "Solid Waste Management Units Report"; 
U.S. Environmental Protection Agency (EPA), 1994, "Module VIII: Special Conditions Pursuant to the 1984 
Hazardous and Solid Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515," 
effective date May 19, 1994; LANL, 1994, "RFI Work Plan for Operable Unit 1085"; LANL, 1993, "RFI Work Plan for 
Operable Unit 1 086"; LANL, 1993, "RFI Work Plan for Operable Unit 1130"; and LANL, 1993, "RFI Work Plan for 
Operable Unit 1132." 

b SWMU is identified in EPA, 1994, "Module VIII: Special Conditions Pursuant to the 1984 Hazardous and Solid 
Waste Amendments to RCRA for Los Alamos National Laboratory, EPA I.D. NM0890010515". 
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11.0 OTHER FEDERAL LAWS 

A discussion of federal laws, as required by the New Mexico Administrative Code, Title 20, 
Chapter 4, Part 1, Subpart IX, 270.3 and 270.14(b )(20), revised November 1, 1995, is provided 
in Section 11.0 of the Los Alamos National Laboratory General Part B. 
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attachments were prepared under my direction or supervision in accordance with a system 
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Disclaimer 

The standard operating procedures (SOP) in this document are for informational purposes only. 
These SOPs are the most current available and are amended periodically. 
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1.0 INTRODUCTION 
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High-explosive (HE) firing operations are carried out at Q-Site in Technical Area 14 

(TA-14). This site is located south of the R-Site Road between TA-9 and R-Site. Q-Site 

is operated by DX-2 under the auspices ofDX-4. Q-Site East is a relatively small area 

that contains four buildings: one for general storage of equipment, two for storage of HE, 

and one that consists of the control room, laboratory, and make-up room. 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) describes methods to be followed for firing 

tests and related operations at Q-Site East (TA-14), Buildings Q-6, Q-22, Q-23, and Q-24 

and outdoor firing areas located south of the control room. Building Q-5 is condemned 

and is not approved for any operations. 

3.0 SCOPE 

This document describes the procedures required for personnel to perform tests at Q-Site. 

3.1 Facilities and Uses 

This SOP covers the facilities in Q-Site East only and does not address the facilities in 

Q-site West. 

3.1.1 Building Q-6 

Building Q-6 is a frame structure used to store parts and instruments that are used 

in various experiments. No explosives are permitted in this building. 

3.1.2 Building Q-23 

Building Q-23 is a reinforced concentrate structure divided into four rooms (see 

Figure 1 for floor plan). The south face is protected by 'h-inch steel boilerplate. 

The portholes are protected by sliding steel covers. 
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3.1.2.1 Room 101 
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Room I 01 is the firing control room. V arlo us items necessary for safe firing 
(locked capacitor discharge unit (CDU) controls and timed interlocks) and the 
equipment for recording data from the tests are installed in this room. No 
explosives tue allowed in this room at any time. 

3.1.2.2 Room 102 

Room 102 is the utility room and is not used for explosives work. This room 
contains the circuit breaker panels, the hot water tank, and the h·.ating system. It is 
also used for storage of fue-ftghting equipment such as hoses, s!: ·wels, aud hoes. 
No explosives are permitted in this room. 
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3.1.2.3 Room 103 
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Room 103 is used as a chemical laboratory. This room also contains a hood with 

water, gas, and vacuum lines. The lights, switches and electrical outlets are 

explosion proof. 

3.1.2.4 Room 104 

Room 104 is the make-up room in which test components are made up in 

preparation for firing. Made-up tests or explosives components may be stored in 

this room during a firing operation involving a large number of tests that may take 

several days to fire. No HE is to be stored in this room except for on-going 

experiments where the HE is part of a set-up that cannot be placed in a magazine. 

The electrical wiring in the room is explosion proof. 

3.1.2.5 Ignitor Box 

The ignitor box is a small steel box attached to the west side of this building and 

is secured by a padlock. This box is used to store ignitors. This box contains 

only Group B explosives. The key is under the control of the Firing Leader. 

3.2 Firing Mounds 

Besides the structures described, Q-Site East has five firing mounds located along a 

conduit system extending toward the South from the firing control room. Each firing 

mount consists of sand-covered area about 50 ft in diameter. Each mound contains a 

steel-covered underground box (firing pit) that provides GFCI Protected electrical outlets, 

telephone connections and space for the high-voltage CDU. Figure 2 shows the layout of 

Q-Site East, and the firing pits are shown as structure numbers 25, 26, 27, 28, and 29. 
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Figure 2 

3.l.l Mound 1 
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Mound 1 is shielded on three sides with a 3-ft-high, Yl-inch steel plate backed 

with sand. In addition to the 11 0-volt outlet, Mound 1 also has a 208-volt outlet. 

3.2.2 Mound 2 

Mound 2 has no shielding but has a heavy steel base plate and is in a direct line 

with the portholes in building 23. 

3.2.3 Mound 3 

Mound 3 is an open area used for general firing operations. ::-!1is is 2!so the 

location of the OB/OD Thermal Treatment Area. 
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3.2.4 Mound 4 

Mound 4 has a shrapnel barrier constructed of large concrete blocks. This barrier 

is used for tests that may produce shrapnel or metal fragments. 

3.2.5 Mound 5 

Mound 5 is located in the canyon and is a reinforced-concrete-lined area cut into 

the side of the hill, which can be sandbagged on the southern (open) face. 

4.0 DEFINITIONS 

Energetic Materials An energetic material is any material that liberates energy with or 

without oxygen which includes but is not limited to explosives, 

propellants, pyrotechnics and gas generants. 

Firing Leader 

OB/OD 

Staff Member 
in charge of Q-Site 

Tests with Staff 

A full time DX Division employee, authorized by DX-4 line 

management to supervise, conduct, and be responsible for 

operations at the site of the test. This persons accumulated 

knowledge and experience are crucial to all explosives ftring 

operations. 

RCRA Open Bum/Open Detonation. 

Oversees Firing Operations and experiments conducted at Q-Site 

Experimental tests that have not been run before must be 

supervised by the requesting staff member and require a completed 

DX-2 Q-Site Test Sheet (Attachment 1), approved by the staff 

member in charge of Q-Site East. 

Tests Without Staff Tests that have been performed previously can be performed by a 

technician. It is not necessary that a staff member supervise the 

operation. This requires prior signature approval, on the test sheet, 

from the staff member in charge of Q-Site East. 

See DX-4 SOP 3 General Safety, DX-4 SOP 4 General Firing Operations, and 

DX-4 SOP 5 Preparation room Operations and Explosive Charge Handling for further 

definitions. 



DX-4: SOP 27 
Original Q-Site East (TA-14) Firing Operations Page 9 of21 

5.0 RESPONSIBLILITIES 

5.1 Staff Member in Charge of Q-Site East 

• Recommends to the DX-4 Group Leader personnel who may be authorized as the 
Firing Leader. 

• Is responsible for experiments conducted at Q-Site. 

5.2 All other responsibilities are identified in DX-4 SOPs 3 & 4 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Electrical Work 

All electrical work shall be conducted in accordance with the LANL Electrical Safety 
Program. 

6.2 Explosive Load and Penonnel Limits for Buildings 

Limitations on explosive loads and personnel are given below for the different buildings 
covered in this SOP. 

Location Explosive Load Limit Personnel Limit 

Room 101 - Control Room N/A • 3 

Building Q-23 50 lb including no more • , If explosives present 3 
Room 103 - Laboratory than 5 lb scrap HE • If no explosives 

present, 6 

Room 104 - Make-Up 50 lb including no more • - If explosives present 3 
Room than 5 lb scrap HE • If no explosives 

present, 6 

Steel Box on NW comer of 1 00 ignitors N/A 
Building 
Building Q-6 0 lb No limit 
Personnel limits may be waived by the DX-4 Group Leader, or designee for tests, safety 
inspections, operational reviews, and demonstrations. 
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6.2.1 Explosive and Personnel Limits for Mounds 

6.2.1.1 Bare or Glass - or Plastic-Cased Explosives 

Mound Explosive Limit Personnel Limit 
Number (lb) (when HE present) 

1 5 The minimum required-not 
to exceed 3 

2 5 The minimum required-not 
to exceed 3 

3 20 The minimum required-not 
to exceed 3 

4 30 The minimum required-not 
to exceed 3 

5 30 The minimum required-not 
to exceed 3 

6.2.1.2 Metal-Cased Explosives 
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Metal-cased/clad tests may be fired within the shrapnel barrier of Mound 4, (See 
Attachment 4, Bill Davis' Rule for the Evaluation of Fragment Hazards 
Calculation). Tests may be also be fired at Mound 5, provided the test is 
sandbagged on the exposed south side. No metal-confined tests are allowed at the 
other mounds. 

6.3 Allowed Explosives 

Only explosives that satisfy both of the following criteria can be used in operations at 
Q-Site East: 

• Type 12 Drop-weight Impact> 12 em 
• Spark sensitivity >0.1 J for 3 mil foil 

Energetic materials to be tested at Q-Site that have been characterized or are known to be 

impact or spark sensitive will require that the DX-2 Group Leader, Deputy Group Leader, 
or Staff Member in charge ofQ-Site give written permission (SWP) before the material is 
taken to Q-Site. The handling procedure and precautions for this material must be stated 

on the Test Sheet. 

6.4 Operations Limitations 

No more than one firing operation may be carried out at Q-Site East at any one time. 
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Before starting a firing operation at Q-Site East, Q-Site West must be checked by doing a 

sweep of the area. Any personnel not associated with the testing will be escorted out of 

the area, and re-admitted after test completion. 

6.5 Smoking 

Smoking is not permitted at any time in or around any of the buildings, grounds, or firing 

mounds at Q-Site. 

6.6 Flame-Producing Devices 

No spark- or flame-producing devices, other than those used in firing or burning 

operations (such as ignitors), will be allowed in the area unless authorization has been 

given in an approved Special Work Permit (SWP). Firing site personnel are not to fight 

any fires involving HE. 

6. 7 Fire Protection 

All the explosives processing and storage buildings are of concrete construction. See the 

restrictions in Section 7.3 ofDX-4 SOP 3.0 General Safety. 

6.7.1 Pyrophoric Materials 

When materials of a pyrophoric nature are part of a test, Q-Site operators request 

the Fire Department to stand by with the necessary equipment to fight a possible 

fire in the surrounding woods (see DX-4 SOP 4 General Firing Operations, 

DX-4 SOP 1.0 General Access Control, Sections 6.3 and 7.1), (see7.1, this SOP 

"Preparations Before Firing). 

6.7.2. Fire Fighting Equipment 

6. 7.2.1 Fire Extinguishers 

Fire extinguishers are mounted on the east, north, and west walls, of Building 

Q-23 and on the east outside wall of Building Q-6. These fire extinguishers are 

checked annually by the Fire Department and monthly by tr~~ responsible person 

for Q-Site. 

6.7.2.2 Other Tools 

Shovels, long hoses, rakes, and hoes are stored in Room 102 of Building ·. -23 for 

emergency fire fighting. This equipment is intended to quench small fires that are 

considered normal during firing operations. The Firing Leader will call the 

Access Control for any off-normal fires. 
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6.8 Maintenance 
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Weeds and brush are cut and cleared from the firing area and around buildings and 

magazines when necessary. A standing work order allows this maintenance whenever the 

brush and weeds present a fire hazard. 

6.9 Visitor and Admittance Control 

All visitors must check in at TA-9-21 for admittance. 

6.9.1 Administrative Gate 

This gate will remain locked and closed at all times except during normal fuing 

site operations. The only exception to this will be when an explosive test is left 

on the firing mound overnight. Then both the Administrative Gate and the 

Railroad Gate will be closed. In the event of this, the Access Control Office at 

TA-15-183 should be notified. Access Control will make all necessary 

notifications. The Firing Leader will post a sign on the Administrative Gate and 

will notify the DX-2 Group Management. 

6.9.2 Railroad Gate (Safety Gate) 

A railroad gate, interlocked to the firing power source, is lowered at the entrance 

to Q-Site during any firing operation. A sign on this gate requires anyone 

entering the site, either by vehicle or on foot, to phone for entry from the 

telephone located on a post near the gate. The Q-Site East control room telephone 

number is 665-1787. Verbal clearance must be obtained from the Firing Leader 

before entering. 

6.9.3 Remote Area Access 

6.9.3.1 Access to Building Q-5 

A chain gate located between Q-6 and Q-23 controls access to Q-5. When 

personnel are at Q-5, the chain will be down; when no one is at the site, the chain 

will be up. 

6.10 Transportation of HE 

Transportation of HE by vehicles to and within this area is covered by DX-DO SOP 3 

Packaging and Transportation of Hazardous Materials. 



DX-4: SOP 27 
Original 

6.11 Housekeeping 
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Special care must be taken to see that rooms 103 & 104 are kept free of loose explosive 
powder or dust that may be spilled during test makeup. After a day's operation, or more 
often if necessary, these rooms must be swept and the waste deposited in the appropriate 
HE waste cans. 

Only brooms or brushes with no metallic parts and non-metallic dust pans are to be used 
to clean up spills. If the amount of explosive involved is more than a few grams and/or 
has an impact sensitivity of less than 10 em with Type 12 tools and a 3-millead foil 
spark sensitivity of less than 0.05 J, the DX-2 Staff Member for Firing Operations or the 
Group Leader shall be informed and their advice obtained before the cleaning operation is 
performed. Attention should be paid to toxic hazards, as well as explosive hazards, and 
special protective clothing may be required. 

6.12 Detonator Circuit Testing 

A current-limited detonator current ohm (DCO) meter, meeting criteria set forth in the 
DOE Explosives Safety Manual, will be used if necessary, to check the resistance of 
exploding bridge wire detonators (EBWs). The meter shall be labeled "For Use on EBW 
Detonators Only". 

6.13 Diagnostic Electronics Testing 

A volt-ohm meter, such as a Fluke 77, will be used. It shall be prominently labeled "For 
Non-Initiating Circuits Only". 

6.14 Low-Voltage Electro Explosive Devices (EED's) 

Personnel that will be handling any low-voltage EED's will be properly trained. Training 
will consist of reading DX-1 SOP 175 and On the Job Training with firing site 
operations. 

All electrical circuits will be grounded and shorted before continuity is established to the 
low-voltage EED. Personnel will be kept to the minimum needed to perform this 
operation. All others will remain in the control room during this operation. The 
procedure for connecting the CDU to the test assembly is as follows: 

1. Check the shorting plug with an approved VOM for continuity. The resistance 
will be approximately 0.2 ohms. 

2. Short the CDU end of the detonator cable with the shorting plug. 
3. While using a wrist grounding strap, connect the EED to the detonator cable. 
4. Attach the EED to the test assembly. 
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5. Remove the shorting plug from the detonator cable and connect the shorting plug 

to the load ring on the CDU. 
6. Connect the detonator cable to the CDU. 

7. Remove the shorting plug. 

6.15 Safety Features 

6.15.1 Railroad Gate 

The railroad gate at the Q-Site entrance must be closed before the interlock on the 

control room door will close. Until the interlock is closed, no power will be 

available to the firing control unit. 

6.15.2 Firing Control Unit 

During a firing operation, the firing control unit in the control room provides 

built-in safety features through a timing sequence and a mechanism that will 

automatically stop the operation by grounding and interlocking the system (the 

CDU) when certain situations occur. 

6.15.2.1 Timing Sequence 

The power switch to the firing control circuit is a key switch, and when turned on, 

after the interlocks have been closed the following sequence of events occurs after 

the "TIMER" button has been pushed. 

a. The siren sounds for 30 seconds. 

b. The siren is silent for 30 seconds. 

c. The siren sounds for 90 seconds. 

d. A pilot light indicates "READY". 

e. An operator ensures that the proper firing voltage has been selected. For 

EBWs the voltage is 2000 to 2500 volts DC. 

f. The operator may then push the "POWER" and "ARM'' buttons and wait 

for the CDU to charge. 
g. The operator ensures that the firing voltage has been attained. 

h. The operator may then push the "FIRE" button, and the test will fire. If 

this button is not pushed within 10 seconds, the entire circuit de-energizes 

and the cycle must be repeated. 

6.15.2.2 Capacitor Discharge Unit 

Characteristics of the the CDU are listed below. 

a. The CDU may be installed in any one of the firing pits 25 through 29. It is 

connected to the fire-control unit by a special multiconductor cable. 
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b. When the "ARM" button on the fire control unit is pushed, power is 
supplied to the transformer and the rectifier so that the capacitors may 
charge. 

c. A voltage divider network allows the capacitor voltage to be monitored at 
the fire control station with a 50-rnA calibrated meter. 

d. After firing or if a power interruption occurs during the firing sequence, 
the high-voltage capacitor are automatically shorted to ground. The 
ground circuit is routed through a set of contacts that are normally held 
closed by a spring. When the power circuit is energized, a solenoid 
overcomes the spring tension and breaks the ground circuit. The contact 
assembly is positioned so that, if there is a spring failure and/or a power 
interruption, the contacts will close and the system will be safely 
grounded. Timer interlocks prevent the ground circuit from being 
reopened until the timing and arming sequence has been re-established. 

6.16 Viewing Ports 

Visual inspection of the firing mounds or the general area may be made through portholes 
in the firing-room wall facing these mounds. These ports are equipped with three 
cylinders of 2-inch laminated safety glass to prevent fragments from entering the firing 

room. 

6.17 Mound Spacing 

The availability of five firing mounds at various distances from the control building 
provides safe distances for the tests. The most distant mound is located below ground 
level of the control room and space is cut into the side of the canyon wall to prevent 
fragments of from tests from reaching the control room or outside the designated 
clearance area. 

6.18 Shelter 

Building Q-23 is constructed of reinforced concrete with ~ inch boilerplate covering the 
side facing the firing mounds. This type of construction provides more than adequate 
shelter for personnel from any test fired according to the provisions of this SOP. 

7.0 PROCEDURAL STEPS 

7.1 Preparation Before Firing 

Follow these steps when preparing a test for firing. 

Step Action 
1 If a test involves pyrophoric materials, 
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• Access Control at TA-15-183 arranges all Fire Department responses, except 

emergencies. 

2 Fill out a DX-2 Q-Site Test Sheet (Attachment 1) and obtain approval from the 
'• 

staff member or the alternate in charge of Q-Site 

3 Observe the weather: No firing operations are allowed during electrical storms, or 

in some cases, high winds. 

4 The Firing key remains in the Firing Leaders possession. 

5 • Prepare the appropriate firing mound with all the required diagnostics and blast 

shielding; 
• - Record the diagnostic wiring on the Test Sheet (use additional pages if 

necessary); and 

• Make sure all diagnostics are working properly 

6 Ensure that 
• - the CDU is in place, 

• the load ring is shorted, 

• all necessary cables are connected, and 

• - the detonator cable end is shorted 

7 • ~ Lower the (Safety) gate at the entrance to Q-Site and make sure that it is 

secured. 

Note: The green light on the firing panel will be lit when the gate is properly 

secured 

8 • Clear the area by driving to Q-Site West (TA-14-34). Check the lower area 

(Mound 5) to make sure that no unauthorized personnel are within the site. 

• Alert all personnel at Q-Site West that a firing is to occur and escort them out 

of the area. 
9 Take a head count to be sure all personnel are accounted for. 

10 • Make certain that all diagnostic and initiating cables, wires, and connectors do 

not have any electrical potential. 

• - Check all connections inside the control room, making sure that no cables or 

wires are hooked up to electrical generating devices. 

11 • Check the firing mound for any potential structural or mechanical hazards. 

• Make sure that the mound is safe and stable . 

12 • Instruct all personnel to stay in the control room in Building Q-23. 

7.2 Setting Up a Test 

To set up a test use the following steps. 

Step Action 

1 Take the test to be fired out to the appropriate mound. 
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Note: When the test is being set up on the mound, only the minimum number of 
personnel are allowed on the mound. All other personnel must stay in Building 
Q-23 Control room 101. 

2 Attach all diagnostic cables (not firing cables) and wires to the test. If an ohm 
meter is required, make sure it has been approved for explosives use. 

3 Once the test has been set up, casuals and observers may inspect the test under 
supervision of the firing site leader or operator. 

7.3 Arming a Test 

The Firing Leader or Operator should follow these steps when arming a test. 

Step Action 
1 Initiate all tests with EBW detonators; other detonators will require an SWP. 

2 • - Have all personnel go into Building Q-23, Room 101. 
• - Account for all personnel. 

3 Bring the detonator out to the appropriate mound unless the test set-up requires 
earlier installation. 

4 Perform one final check of the test and mound (see Steps 7, 11, and 12 in Section 
7.1 above). 

5 Instruct all remaining personnel to go into Building Q-23, Room 101. 

Note: Only the Firing Leader, who has the firing key in his possession, does not 
have to be in the Building. 

6 Check to make sure shorting plug is on CDU before attaching detonator cable. 

7 Connect the detonator cable to the detonator. 
8 • - Make sure the detonator and the receptacle are free from any debris (sand, 

grit). 

• Attach the detonator to the test by screwing down the locking nut, but only 
finger tight. 

• Make sure the detonator is in contact with the booster explosive . 
9 Remove the shorting plug from the CDU. 
10 Go into the control room. 

'7.4 Firin2 a Te~t 

The Firing Site Leader or Operator should follow the steps listed below when fuir - a 
test. 

Step 1 Action 
1 1 Review the firing check list (see Attachment Ill). 
2 I Close the control room door. 
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3 Unlock the firing control box. 
4 • Start the semiautomatic firing sequence. 

• Continually monitor the fire-control system during the sequence until the 
capacitors are charged to at least 2000 volts (unless specified otherwise). 

IF THEN 
there is a malfunction stop the firing sequence by 

interrupting the power. 
the Firing Leader, operator or the Firing supervisor or operator 

staff member feels there is a will stop all firing operations 
potentially unsafe situation 

5 When the capacitors are charg~ 
• - push the "FIRE" button within 10 seconds, thereby tiring the test. -

7.5 Post-Firing Operations 

After firing the test, the Firing Leader should follow the procedures below. 

Step Who Does It Action 

1 Firing Leader • ·· Decides when it is safe to leave the shelter 
after the test. 

2 Firing Leader • - Sounds the "All Clear" with two 5-second 
blasts of the siren. 

3 Firing Leader • Approaches the test area, 

• Ensures that area is safe, and 

• Notifies others in shelter of safe condition 
and that they may approach the area. 

4 Firing Leader or Designee • Pick up and place scrap and undetonated 
explosives in the approved HE waste 
container in Room 103 of Building Q-23. 

• Inspect entire firing area for explosives 
scran at the end of the day's fuing. 

5 Firing Leader At day's end, 

• lock all the buildings, and 

• check doors . 
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7.6 Misfires 

In the event of a misfire, follow the procedure listed below. 

Step Who Does It Action 

1 All participants, including Do NOT leave the control room. 

observers 
2 Firing Leader Checks all electrical connections to the power 

supply in the control room. 

3 Firing Leader Attempts to fire the test again, if it ~ems 
appropriate. 

4 Firing Leader If the test still fails to fire, 
• , turn off all power to the power supply. 

5 Firing Leader Establishes a waiting period-at least 30 minutes if 
the cause of failure is not obvious. 

6 Firing Leader Observe the test assembly through the viewing 
ports in the control room, if possible, during the 
waiting period. 

7 Firing Leader If no activity in the test assembly is evident during 
this time, 

• carefully approaches the firing mound . 

8 Firing Leader Disarms the test by disconnecting the detonator 
cable at the CDU, if possible, or by removing the 
detonator from the charge or cutting its leads. 
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9 Firing Leader Checks the leads for continuity and electrical 
connections to the firing unit using an 
approved DCO after disarming the test. 

IF the trouble THEN 
has been located check the operation of the unit 
and fixed by firing one or more detonators. 
cannot be • secure the site, leaving the 
located barricade down, and 

• contact the Group Leader or 
the DX-2 Staff Member for 
Firing Operations for further 
instructions. 

7.7 Cleaning Up Contamination from Firing Operations 

Sometimes normal tiring activities will result in the incomplete detonation of the 

explosive and hence in the scattering of explosive in the area next to the test. For 
example, the standard gap test, by its inherent nature, will result in half of the tests 

scattering explosive. 

The following steps are taken to minimize the contamination and to reduce the hazard 

from it. 

Step Action 
1 The HE is collected from the test area after each test and put in the approved 

HE waste container kept in Room 104 of Building Q-23. 

2 The entire firing area is inspected for explosives at the end of each day's 
firing. 

3 The area is posted with a sign warning unauthorized personnel to remain out 
of the explosives-contaminated area. 

4 No work is permitted in the posted area by service personnel without 
permission of the area coordinator and the firing leader or Group 
management. 

7.7.1 Disposal of HE Operational Waste 

The HE waste accumulated at Q-Site is disposed of in two ways, 

(1) by arranging with the OX-Division Waste Coordinator to take away and 

dispose of such waste and 



DX-4: SOP 27 
Original Q-Site East (TA-14) Firing Operations 

(2) by disposal at Q-Site 

Page 21 of21 

Waste minimization will be handled according to Section 13 of the DX-Division 

Operations Manual. 

7.8 Emergency Procedures 

The Building Emergency Plan (BEP) posted in Q-23 in TA-14 shall be followed in the 

event of an emergency situation. The BEP shall be available in the building, and the 

operators shall be familiar with its contents. 

8.0 REQUIRED RECORDS 

• " Q-Site Test Sheet 
• DX-2 Q-Site Firing Check List 
• Adhesive and Potting Materials List 
• Waiver of Personnel Limits at Q-Site 
• Expended Material List 

9.0 REFERENCES 

• LANL Electrical Safety Program 
LIR402-600-01.0 "Electrical Safety" 
LIG402-600-0l.O "Electrical Safety Implementation Guide" 

• DOE Explosives Safety Manual, DOE M440.1-1 Rev. 8 

• Los Alamos Environment, Safety, and Health Manual 

• DX-Division Operations Manual 
• DX-1 SOP 175 Manufacture Handling, and Inspection of Low Energy EEDs 

• DX-4 SOP 3.0 General Safety 
• DX-4 SOP 4.0 General Firing Operations 
• DX-4 SOP 5.0 Preparation Room Operations Explosive Charge Handling & 

Assembly 
• DX-DO SOP 01 Waste Management in DX-DO 

• DX-DO SOP 03 Packaging and Transportation of Hazardous Materials 

• DX-DO SOP 06 Radiological Controls 
• DX-DO SOP 08 HE Storage 

10.0 ATTACHMENTS 

1. DX-2 Q-Site Test Sheet 
2. Adhesive and Potting Materials List 
3. DX-2 Q-Site Firing Checklist 
4. Evaluation of Fragment Hazards 



Attachment 1 

DX-2 Q-Site Test Sheet 

Date-------

TypeofTe& ____________________ Tilne _______ __ 

Pwposeofshot ________________________________ __ 

Experimenter (s) --------------- Program Code-----------------

Technicians (s) ---------- Disk Name------------

Deronaror ________________________________ ~----

Booster Dilnensions ------------------- -------------

Mound Location _______ __ 

Weight (grams)-------

Toxic or Radioactive Materials-------------------

(D-38, Lead, Tritium, Beryllium, etc.) 

Fire Dept Reque&ed Yes No 

If yes, why? ----------------------

ESH Reque&ed Yes No 

Ifyes, why? ---------------------

Special Procedures or requirements--------------------

Diagnostics Used (Scope, TIM, Pulse Amp., DDG, Fanout, etc.) 

Approved by (Staff Member in charge ofQ-Site East or alternate)--------­
(Use back of sheet for results and comments) 
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ADHESiVES AND POT11NG MATERIALS (Cont) 

Adhesive 

CC Sylprci 184 
111: OC SUutx: 
J, E; GE R'TV 615 
McChm-Nusil 
C!7·l615 

PllaiD Mount 
Spratdaunt 

3M465 lilA 920 

• 

Pt catalyst 

HI Camp. 
Raoltf 

149, 2S7 Campatible with 
H!.Star.m. 
refrigerator. 

ec.patibla Wid\ 
HI. 

Com,atibla Wid\ 
HE. 

51,16 Compatibla Will 
HI. 



Attachment III 
DX-2 Q-Site Firing Checklist 

Requester Charge Code Date Fired ------------- ------------------ -------------

N/A OK 

a 1) 
a a 2) 

a... 3) 
a 4) 
a. 5) 

a. CL 6) 

a_ a_ 7) 

a_ a. 8) 
a a_ 9) 

a a. 10) 
a_ 11) 

a a 12) 

Ensure Q-Site shot sheet is completed. 

Notify Access Control7-6742 to arrange for Fire Department 

standby if pyrotechnics are involved in the shot. 

Notify Access Control of all shots. 
Lower TA-14 gate and clear the area. 

Move all personnel into Bldg. Q-23 and establish a head count. 

Ensure that there is no electrical potential to the firing mound and 

check all cables and connections. 
Take photos as necessary. 
Verify CDU is shorted with the shorting plug, then arm the shot. 

Remove CDU shorting plug._ . 
Retake head count and start firing sequence. 

Set correct tiring voltage on the Control Panel. 

Ensure shot diagnostics and rack are powered and in a ready state: 

OFF ON 

a. a 
a a 

DC Power Supply voltage set and connected. 

Oscilloscope programmed and reset (recheck after 

charging). 
a a TIM's, DDG's and Pulse Amplifiers programmed and 

reset. 

a a VCR programmed and recording. 

a a 14) 
a a 15) 
a a. 16) 
a a 17) 
a a 18) 
a a 19) 
a a 20) 
0 0 21) 

Record shot time on shot sheet. 
Charge CDU and recheck diagnostics. 

File the shot. 
Record data from shot diagnostics. 
Check the area for shot-induced fire. 
Verify a safe condition on the mound and short CDU. 

Sound "all clear" when it is safe to leave Bldg. Q-23. 

Police the area for any unconsumed HE or hazardous debris and 

dispose of appropriately. 

Signature: ___________ Date---­

Firing Leader 



DX-2 Q-Site Firing Checklist (Cont) 

In the event of a misfire the following procedure will be followed: 

N/A OK 

Q 1) DO NOT LEAVE CONTROL ROOM 
Q Q 2) Check all electrical connections and tiring voltage in the control 

room. 
Q Q 3) Attempt to fire the shot again. 
Q a-· 4) If the shot still does not fire, tum off all power to firing system. 
Q Q 5) Wait a time considered appropriate by Firing Leader (nominally 30 

minutes) observing the shot for any signs of smoke or activity. 
Q Q 6) If during the waiting period no activity is observed, ~person 

shall approach the firing mound pit and disconnect the detonator 
cable from the CDU. 

Q Q 7) Remove or disconnect the detonator from the shot. 
Q Q. 8) Check detonator leads and cable for continuity with an approved 

nco. 
Q Q 9) If the problem has been identified and corrected, firing operations 

may be checked by firing one or more detonators. 
Q Q 10) If the problem cannot be identified, notify the DX-2 Group Office 

7-4411 ), secme the area, and await further instructions. 



Attachment IV 

Evaluation of Fragment Hazards 

BILL DAVIS' RULE 

Fragment Distance = Density of Fragment 
Density of Air 

where: 

x Thickness of Fragment /(Ft.) 
in direction of travel 

Density of Air= 10-3 glcm3 at Los Alamos altitude 

Safety Factor: 5 for cars, and buildings 
8 for people 

FOR TYPICAL FRAGMENTS (NO BARRIER OR BARRICADES) 

Density Fragment Fragment Distance (Ft) 

Material g/cm3 Thickness (in.) (Safety Factor = 8) 

Aluminum 2.7 1.4" 450 
'12" 900 
1" 1800 

Brass 8.4 1.4" 1400 
'12" 2800 
1" 5600 

DU 18.7 1.4" 3116 
'12" 6233 
1" 12,466 (2.3 miles) 
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Group M-1 TA-14-23 
Emergency Plan 

August 8, 1991 

Date 

Date 



1. Building Description 

Emergency Plan 

TA-14 Building Q-23 

Group M-1 TA-14-23 
Emergency Plan 
August 8, 1991 

Building Q-23 consists of four rooms; 101 control, 102 utility, 103 lab, 
and 104 make-up. The building measures 24 x 24 feet and is about 8 feet bight. 
It is constructed of 2 foot-thick steel reinforced concrete on the south side and 
10 inch thick concrete on the other sides. 

2. Building Hazards 
Q-23 is permanently labeled with a "1" hazard sign. Rooms 103 (lab) 

and 104 (make-up) can contain up to 50 lbs of high explosive. Room 102 
(utility) contains the electrical panels and circuit breakers. 

3. Alarm Systems 
None 

4. Protection Systems 

None 

5. Emergency Equipment 
Carbon dioxide fire extinguishers are outside rooms 101, 102, 103, and 

104. Water fire extinguisher is outside room 101. MSDSs are located in Room 
103. Two absorbent spill kits are located inside the solvent cabinet outside 
room 103. 

6. Notifications 
A. In case of fire, serious InJury, or emergencie~ that pose an 

immediate threat to life or property: 
- call 911 or 9-911; 
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Emergency Plan 
August 8, 1991 

-notify the M-1 Group Leader and the General Chemistry Section 
Leader. The M-1 Group Office will notify M-DO and HSE-3. 

B. Incidents that do NOT pose an immediate threat to life or property, 
but carry the POTENTIAL of such a threat: 
- Notify the Emergency Management Office at 7-6211 (7 -7080 after 

hours). 
- Notify the Group Office during normal hours. 
- Notify the following during off hours: 

Jim Stine 
Greg Buntain 
Larry Hatler 
Manny Lopez (utilities) 

672-1314 
662-6885 
672-9150 
7-6191 

C. Incidents that pose no threat to life or property, but yet may be 
reportable under DOE Order 5000.3A should be reported to the 
Emergency Management Office as soon as possible. Copies of DOE 
Order 5000.3A may be obtained from the Occurrence Reporting 
Section ofEMO (7-6211). 

D. Local Notifications: 
None. 

7. Emergency Planning Zone 
Reserved for future use. 

8. Actions Required in Event of Specific Major Incidents: 
A. Toxic chemical release: 

In the event of a toxic chemical spill in which a sufficient 
quantity of toxic vapors are released, personnel should evacuate 
upwind. It is important to warn other personnel in the immediate 
area and at the M-8 portion of TA-14 of the spill. The nature of the 
emergency will determine how large an area will need to be 
evacuated, so an assembly area cannot be design~ted in advance. 
However, if the wind direction permits, personnel should evacuate 
at the entrance gate to TA-14. There is a phone at this location and 
incoming emergence response personnel can be stopped and advised 
of the nature of the spill. Under no circumstances will any 
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emergency vehicle be permitted into TA-14 until the M-1 semor 
supervisor has determined that there is no further danger from 
explosions. 

All personnel who might have been exposed to toxic materials 
should seek medical treatment as necessary. 

In the event of a chemical spill without toxic vapors, the Spill 
Coordinator for Group M-1 will be notified and all personnel will be 
evacuated from the vicinity of the spill. For small spills, personnel 
familiar with the material will do whatever they can to confine the 
spill, if it can be done safely without harm to themselves or others. 
For large spills, or those involving toxic chemicals HSE-3 will be 
requested to confine and clean up the spill. 

B. Radioactivity release 
N/A 

C. Nuclear criticality 
N/A 

D. High energy accident 
In the event of an explosion involving high explosives with or 

without a fire all personnel are to retire to a safe distance and 
remain there until the danger of an explosion is over. Violent, high­
order detonations are unlikely to be followed by additional explosions 
unless an adjacent vehicle or building containing explosives has 
been damaged by the initial explosion or from a resultant fire. 

Any fire involving substantial quantities of explosives represents 
an extremely hazardous situation. A violent explosion could occur 
at any time. Small explosions, unless they result in a fire, will 
probably be followed promptly, or not at all, by additional explosions. 

Remaining in an area threatened by further explosions to help 
an injured person will probably not mean the difference between life 
or death to that person, but may well cause injury or death to the 
rescuer.However, if the wind direction permits, personnel should 
evacuate at the entrance gate to TA-14. 

There is a phone at this location and incoming emergence 
response personnel can be stopped and advised of the nature of the 
explosion. Under no circumstances will any emergency vehicle be 
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permitted into TA-14 until the M-1 senior superoisor has determined 
that there is no further danger from explosions. 

9. General Evacuation Procedures 
A. Date of evacuation routes/posters in use: 

A map ofQ-23 is located in the control room (room 101) and was last 
reviewed July 31, 1991. It shows the exits ofQ-23 and the assemble 
point by the entrance gate to TA-14. 

B. Provisions for handicapped employees: 
Handicapped personnel are not allowed in explosives containing 
area if their handicap would endanger themselves . or others. 
Handicapped visitors are allowed in the control room, but only 
under supervision of the Firing Supervisor. This room is easily 
accessed by wheelchairs. At this time, no handicapped personnel 
needing special provisions are employed in Group M-1. 

C. Personnel accountability procedures: 
The Firing Supervisor will have knowledge of all personnel in the 
area and a list of all visitors. He will check all personnel at the 
place of evacuation. The place of evacuation will usually be the 
entrance gate to TA-14, unless conditions warrant otherwise. 

D. Special evacuation/transportation requirements: 
The entrance gate to TA-14 is the assembly point for an evacuation. 
If this gate is down wind of a toxic gas plume, employees are to 
evacuate to a point up wind of the plume. 

10. Emergency Operations 
A. In-house Emergency Response Team consists of the Group Leader 

and the Deputy Group Leader. These people are familiar with the 
hazards of explosives and should be consulted by the Emergency 
Response personnel. 

B. In-house communications capability - None. 
C. Stand-Off Instructions. Personnel should evacuate to the entrance 

gate to TA-14. This position is provides a safe stand-off distance for 
nearly all conceivable accidents, and also provides a point of contact 
with the Emergency Response personnel before entrance to a 
potentially hazardous area. 

Page5 



11. Consequence Assessment 

Group M-1 TA-14-23 
Emergency Plan 
August 8, 1991 

A. The senior building person present will give the arriving Incident 
Commander a breifing on current hazards and likely problems. 
EMO and responding HSE elements, in consultation with building 
staff/occupants, will conduct more detailed consequence 
assessment. 

B. The consequences of any incident at TA-14 are essentially 
unpredictable. For this reason, the M-1 Senior Supervisor will 
assess the likelihood of a continuing hazard after an initial 
incident. General guidlines for this assessment are given in theM-
1 Emergency Plan. 

12. Shutdown Procedures 
In the event of a fire or explosion in the vicinity of Q-23 the firing 

system will be shutdown. Under no circumstances, however, should 
personnel endanger themselves to do so, and no one may re-enter an 
evacuated building without the M-1 Senior Supervisor's specific 
permission. 

13. Spill and Containment Procedures 
A spill control kit is located outside room 102. This kit would be 

used in the event of a small spill, as long as it could be used without 
harm to the user or others. 
coordinator would be notified. 

14. Re-entry Procedures 

For large spills, the spill control 

The M-1 Group Leader is responsible for decisions about when the 
accident site may be re-entered by Group personnel. In general, no one 
should re-enter during the emergency, but only after sufficient time 
that all ofthe M-lline management can assess each of the hazards. 

15. Training 
A. Emergency Training: The Firing Supervisor is required to have 

CPR and First Aid. 

Page6 



Group M-1 TA-14-23 
Emergency Plan 
August 8, 1991 

B. Periodic Evacuation Exercises: An emergency I evacuation 
exercise is performed annually by the M-1 Emergency Coordinator. 

CALL LIST 

Firing Site Supervisor Ken Uher 5-4901* 662-7012 
Building Manager Jim Stine 7-4990* 672-1314 
Alt. Building Manager Ken Uher 5-4901* 662-7012 
Gen. Chem. Section Leader Greg Buntain 7-4748* 662-6885 
Group Eng. Area Coord. Bob Shelton 7-4411 662-4484 

This document was prepared by James Stine, 8/2/91 Tel: 7-4990 
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1.0 INTRODUCTION 

This SOP covers transportation between TA-9 and other TAs accessible without 
traveling on public roads. Motor vehicle shipments on public highways are 
governed by Department of Transportation (DOT) regulations and are not 
addressed in this SOP. 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the precautions and 
procedures for safe packaging, repackaging, and on-site transportation 
operations. 

3.0 SCOPE 

Only qualified DX-16 personnel may package and repackage explosives coming 
into or going out of TA-9 and TA-14. These operations may only be performed at 
TA-9-50 and at TA-14-23 in Rooms 102 and 103. Explosives produced in other 
buildings at TA-9 can also be packaged in these buildings under this SOP. 
Repackaging that involves 500 g or less and that is part of normal laboratory 
operations is covered in other SOPs. 

4.0 DEFINmONS 

Box Number: 

Cargo Area: 

Hazardous Material 

A unique number assigned to any type of container 
that contains explosives. The Magazine Custodian 
affixes a label with this number to the container for 
inventory use. 

Is defined as the wooden box, fixed container, used 
to transport explosive in. 

Transfer Form (HMTF): Hazardous Material Transfer Form used for 
transporting between TAs other than TA-9 and 
TA-14. 

5.0 RESPONSIBIUTIES 

5.1 Group Leader 
• Ensures that the necessary policies, procedures, equipment, training, 

and manpower are available for safe packaging and on-site 
transportation and delegates the responsibility for implementation 
of details to a Team Leader. 
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5.2 Team Leader 
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Revision 8 

• Implements the details for safe packaging and on-site transportation. 
• Chooses, along with Group Leader, the Operator. 

5.3 Operator 
• Is respvnsible for safe packaging and on-site transportation operations. 
• Has a valid New Mexico drivers license. 
• Responsible for cleaning of any residual HE and proper disposal. 
• Has fire extinguisher training. 

5.4 DX-16 Vehicle Maintenance Coordinator 
• Requests regular maintenance on DX-16 vehicles. 
• Requests as-needed maintenance. 
• Visually inspects vehicles and if necessary cleans explosives out of 

vehicles before they are sent to maintenance. 
• Visually inspects and documents on a monthly basis. 

5.5 Environment, Safety, and Health (ES&H) Officer 
• Documents annual inspection of vehicles. 

5.6 DX-00 Training Officer 
• Provides information on training for these operations. Training is 

in accordance with the Laboratory's Administrative Requirements 
(ARs) in the Environment, Safety, and Health Manual and the DOE 
Explosives Safety Manual, Chapter V. 
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The personnel and explosive load limits shall be the limits that apply to the 
operation and to the facility where the operation is performed. Personnel and 
load limits for specific operations in some locations are provided below. 

Operation Location Personnel Limits Load Limits 

Packaging and TA-9, Building 50 3 operators 200lb 
Repackaging 3 casuals 
Explosives 

TA-14, Building 23 
Room 103 2 operators 50 lb 

1 casuals 50 lb 
Room 104 2 operators 

1 casuals 

Transporting N/A 2a 25 kg (55 lb) I vehicle 
Explosives 

a No person may ride in the cargo compartment with 
explosives. Second person may only ride in front passenger seat. 

6.2 Protective Clothing 

The protective clothing needed varies with the type of material involved. 
Usually protection against inhalation of dust is of primary importance when 
packaging explosives. The following protective equipment shall be available: 

• Face shields 

• Surgical-type rubber gloves (to be worn only once and discarded in 
an explosives-contaminated waste can) 

• Leather-palmed, cotton work gloves (to be worn and discarded in an 
explosives-contaminated waste container when they become 
contaminated) 

• Respirators if indicated by the MSDS (must be approved for the 
specific hazard by Group ESH-5) 

• Safety glasses 

• Shoes with no exposed metal on the sole 
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6.3 Containers 

Only containers meeting specifications given in the DOE Explosives Safety 
Manual will be used for packaging, transporting, or storing explosives. These 
containers include, but are not limited to, plastic sample bottles, fiberboard 
containers with Velcro closures, fiberboard drums, and ice cream containers. 

Explosives received in containers from manufacturers may be stored and 
transported in those containers, providing the container has DOT approval 
and meets the requirements in the DOE Explosives Safety Manual. This 
exemption is made to avoid unnecessary handling of explosives. 

6.4 Approved Tools 

The tools listed below are approved for a particular operation. 

Operation Approved Tools or Equipment 
Opening Shipping Containers Ferrous hand tools: 

• Knives • Claw hammers . 
• Scissors • Screwdrivers 
• Wire cutters • Prybars 

Packaging and Repackaging The following tools should be made of 
Explosives reasonably strong and resilient material, such 

as wood, plastic, paperboard, or rubber: 
• Scoops • Spatulas 
• Funnels • Brushes 

I CAUTION I 
These tools cannot be made of ferrous 
material. 

Continued on next page 
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A ~.pprove d T 1 oo s - con tin d ue 
Operation Approved Tools or Equipment 

Transporting Explosives Only cargo-carrying vehicles, such as pick-ups 
and vans, that have a separate cargo section or 
a built-in box for the explosives may be used. 

Each vehicle shall be equipped with the 
following: 

• Explosives placards (plainly visible 
from all directions) 

• Anchored box, tie-down boltS, rings, 
and straps of adequate strength to 
securely fasten the explosives 

• Cargo area with no sharp projections 

• Chock blocks 

• Rear-view mirrors on both sides of the 
vehicle 

• One fire extinguisher inside the vehicle 
with a minimum rating of 2A:10BC 
(see Attachment I) 

6.5 Precautions During Inclement Weather 

If in the judgement of the operator, inclement weather exists, the following 
precautions shall be followed. 

Activity Precaution 

Packaging explosives inside a permanent May continue activity. 
building that is protected against lightning 

Loading an unprotected vehicle Must cease activity .. 

Transporting explosives incidental to the Must cease activity if hazardous 
operations of this SOP, either on foot or in conditions exist, such as an 
vehicles electrical storm, heavy snow, 

fog, rain, or ice . 
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6.6 Vehicle Maintenance 

All vehicles used to carry explosives shall receive regular maintenance, and 
they shall be checked annually to see that such things as brakes, brake lights, 
and windshield wipers are working properly. Documentation of 
maintenance is kept by GSA. (Refer to DOE Explosives Manual Chapter II-45, 
14.1 Subparagraph B. 

Drivers should report a vehicle that is not in good operating condition to the 
DX-16 Vehicle Coordinator, who will see that it is repaired. (Refer to attached 
memo.) 

Before sending a vehicle for maintenance, it must be thoroughly checked for · 
explosives and cleaned if necessary. Explosives removed during cleaning 
must be disposed of according to Group DX-16:SOP 1.5. 

7.0 PROCEDURAL STEPS 

7.1 Packaging and Repackaging Explosives 
Follow the procedures below when packaging or repackaging explosives. 

Step Action 

1 Familiarize yourself with the MSDS that describ~ the hazards of the 
material being packaged or transported. 

2 Fill out the HMTF (Attachment m 
3 Observe the building load limits when packaging or repackaging 

operations at TA-9 or TA-14. 

4 Use resilient flooring or mats when handling large or awkwardly 
shaped pieces of explosives. 

5 Before placing explosives in any container, 
• be sure the container is appropriate for the particular explosive, 

and 
• check to see that it is clean and in good condition. 

6 Include sufficient lining material to assure that the explosive will not 
move in the container or come in contact with other exp~osives in the 
container. 

Continued on nat page 
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Packaging and Repackaging Explosives (continued) 

Step Action 

7 Transfer consolidated charges to or from the container one charge at a 
time. 

8 Scoop, instead of pour, bulk explosives from the container unless only 
small quantities are involved. 

I CAUTION I 
NEVER scrape the scoop along the sides or the bottom o~ the 
container. 

9 Pour the last portion of explosive from the container to completely 
empty it. 

10 DO NOT scrape or pound badly caked bulk explosive to loosen it. 

Note: A Special Work Permit (SWP) may be required before 
proceeding on badly caked explosives. 

11 When transferring liquid explosives, normal methods of liquid 
transfer may be used. 

12 Before transferring volatile liquid explosives, such as nitromethane, 
that are stored in drums to another container, 

• connect the two containers with a grounding wire and 
• connect the drum to the building ground. 

13 Close the newly loaded container. 

!CAUTION J 
I DO NOT use undue force when closing the container. I 

Conhnued on next page 
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Packaging and Repackaging Explosives (continued) 

Step Action 

14 Plainly mark the container with the contents and the appropriate 
explosive labeling before removing it to another location. 

Note: If the container will be stored in a magazine, the Magazine 
Custodian will label it with the unique box number. 

15 Weigh the loaded container. 

Note: The container and its contents shall weigh no more than 25 kg 
(55lb). 

16 Properly close the container that the explosive has been transferred 
from if it will be returned to storage. 

!CAUTION I 
BE SURE the closure is free of loose explosive before closing 
the container. 

17 • Clean loose explosive from empty containers that will be reused, 
• Secure the lid, 
• Label the container "empty," and 
• Store the container. 

18 • Empty containers, straps, paper liners, excelsior, or other packing 
material from TA-9 and TA-14 that will be stored as explosives-
contaminated waste in satellite storage areas near point of generation 
(same building). 

• Dispose of waste according to DX-16:SOP 1.5. 
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7.2 Housekeeping 

High standards of housekeeping must be maintained in any operation 
involving explosives. 

Step Action 

1 Clean up minor spills immediately. 

Note: Whether a spill is major or minor is a judgment call of the 
Operator and will depend on a number of factors: amount, 
location, type of material, etc. The general guideline for a 
minor spill is one that can be cleaned up safely with the tools 
available. 

2 For major spills or if a Storage Compatibility Group A or L explosive 
is involved, 

• notify the spill coordinator, 
• move all explosives in the vicinity of the spill to a safe place if 

it can be done without walking through the spilled explosive. 
• have the spill cleaned up. 

3 Sweep up and deposit any loose explosive in the proper waste 
receptacle at the end of the operation. 

4 Hose down the area into an explosives-approved drain if necessary. 
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7.3 Transporting Explosives 

To transport explosives, operators with a valid New Mexico driver's license 
shall follow the procedures below 

Step Action 
1 Tum off the engine and set the brakes when ... 

• the explosives are being loaded or unloaded, 
• the explosive containers are not secured in the cargo area, 
• the doors of the building or magazine being served are 

open, 
• explosives are present in the loading area around the 

vehicle, 

• any part of the explosive load is exposed or not protected by 
its container, or 

• the cargo compartment door is open. 

2 Chock the rear wheels of the explosive-carrying vehicle. 

3 Check the cargo compartment before loading the explosive to see that 
it is clean and contains no loose items such as tools or pieces of 
metal. 

4 Place the explosives in an enclosed compartment or secure them 
with tie-downs so they are protected from shifting, sliding, tipping, 
or excessive jarring during normal, expected use of the vehicle. 

5 Make sure all personnel are wearing seat belts. 

6 Obey all traffic regulations. 

7 Drive no more than 25 mph within a particular TA and no more 
than 35 mph between T As. 

8 Always be alert for joggers, bicycles, and wild animals on or beside 
the road. 

9 Tum off the engine whenever the loaded vehicle will be idle for 
more than 2 minutes. 

10 Do not leave the vehicle unattended when explosives are inside. 

Note: If an explosives-loaded vehicle must be abandoned because 
of an emergency, follow the procedures in Section 7.5 below. 
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Step Action 

11 DO NOT add fuel to the vehicle or have maintenance performed 
while it contains explosives, except for emergency situations. 

12 DO NOT open explosive containers while they are in the vehicle. 

13 Unload the vehicle. 

14 Check to see that no loose explosive material remains after 
unloading. 

Step Action 

15 Clean out any loose explosive material immediately. 

16 Dispose of explosive waste according to DX-16:SOP 1.5. 

7.4 Disposing of Waste 

Waste generated from these operations shall be packaged and disposed of 
according to DX-16:SOP 1.5. Waste minimization will be handled according to 
Section 13 of the OX-Division Operations Manual. 

7.5 Emergency Procedures 

When transporting explosives, circumstances such as mechanical breakdown 
or a flat tire might require that an explosives-carrying vehicle be temporarily 
parked beside the road. In such cases, follow the precautions below. 

Step Action 

1 Park off the road as far as practical, preferably in a location easily 
visible from both directions. 

2 If parking off the road is not possible, 
• park where the vehicle can be seen from a distance in both 

directions and 
• direct traffic around it. 
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Step Action 

3 Use emergency flashers if appropriate. 

[CAUTIONl 
I DO NOT carry or use flares. I 

4 Do not abandon the loaded vehicle unless it is imperative to do so 
for your safety. 

5 Notify the DX-16 Group Office as soon as possible by messenger or 
radio, and someone there will call for help. 

6 Remove the explosives to another properly equipped vehicle before 
allowing a malfunctioning vehicle to be towed away for repair or 
before leaving it unattended. These vehicles will be repaired at TA-
16. 

7 Change a flat tire without unloading the vehicle only if it is parked 
in a safe position where it will not. be hit. 

8.0 REQUIRED RECORDS 
• MSDS 

• HMTF 
9.0 REFERENCES 

• DOE Explosives Safety Manual 
• Los Alamos Environment, Safety, and Health Manual 
• OX-Division Operations Manual 
• DX-16:SOP 1.5 

10.0 A IT ACHMENTS 
I. Memorandum, HS-5-92-615, "Waiver of DOE Explosives Safety 

Manual Advisory Standard" 
II. HMTF 
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Los Alamos Nat1ona1 Laboratory 
Los Alamos. New MexiCO 87545 memorandum 

~· Distribution · 
o.11; June 3,. 1992 

"•OM: R. H. Go ldre~Hf-'y WA,STO~ITIL~ !(489/7-7331 
S~WIOI.. HS-5-92-615 

sv1.1eer WAIVER. OF DOE EXJt.OS IVES SAFETY MANOA%. ADVISOR~ STAHDUD 

~ursuant to Chapter I, ~a:aqraph 3.2 ot the Depar~ment of 
Enerqy Explosives Safety Manual, a waiver ot the advisory 
standard contained in Chapter II, Paraqraph l6.1.2.d (see 
attached) of that manual is ;ranted. The waiver will allow 
for vehicles to transport explosives on-site with one tire 
extinquisher mounted to the vehicle. This is consistent with 
the requirements of the Department of rranspor~ation and the 
practice of the u.s .. Ar~y. 
RHG: seq 

Att. a/s 

Cy: J. L. Bellows, DOE-AM, w/att., MS A316 R. J. Valdez, DOE, w/att., MS A316 J. B. Ramsay, LANL ER.C, w/att., MS J960 G. G. Hill, WX•DO, w/att., MS P945 
W. A. Bradley, NX·OO, w/att., HS P94S T. R. Neal, M-DO, w/att., MS P915 D. B. Grieehen, M-OO, w/att., HS P91S A. M. Valentine, NWT/OSO, w/att., HS C918 HS-5/0S Readinq File, w/att., HS K489 CRM-4, w/att., MS AlSO 

li!GUOOS.MSW 
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EXJLQS IV'ES SAJ'ETI WAIYQ 

''- A waiver is granted for conditions described below that do noe conform with the advisory standards set forth in the DOE Explosives Safety Manual, OOE/EV/06194-6. 

!. Applicable paragraph of OOE/EV/06194-6 
Chapter II, ~araqraph 16.1.2.d 

!I. fcovision of QOE/EV/06194-6 not being mt; 

r II. 

Two fire extinquishers with a minimua ratin9 of 2A:l0BC, one of which should be mounted outside the vehicle. 
Discussion 

Los Alamos National Laboratory uses vehicles provided by GSA. A recent chanqe in GSA policy requirea that an exorbitant fee be paid to alter their vehicle• by mounting equipment, such as fire extinquishera, on their exterior. On site movements of explosivea are done under controlled conditions at reduced speeda, by qualified drivers, and are well withift the re-.onse ranqe of the Los Alamos County Fire Department. ruztber, fire extinquishersmounted to the exterior of vehicle frequently become unserviceable or are found a1ssin9. A sinqle properly maintained fire extinguisher rated at least 2A:lOSC is adequate for an explosive• laden vehicle as fires, other than a minor ones away fro• the carqo area, will be fled from and not fouqht. 
The use of a sin~~· fire extinguisher on explosive• laden vehicles conforms ~o the requirements of the Depa~ment of Transportation and the U. S. Army. . 

!V. Copditiona of Waiytc 

A sinqle fire extinguisher, with a ratin9 of at least 2A:108C, will be mounted inside the driver• c~ent of all vehicles transportinq explosive• oa•site. A second fire extinguisher may be mounted iA or on the vehicle at the discretion of the operatin9 troup. 
v. Ierms of !aiytr 

:, No corrective actions are proposed or deeaed necessary; this· waiver will expire three years froa the data of siqninq .<May 1995) unl•ss renewed. 

/£g;Jr~-~ J. o. Jackso d. . f.I~Real Hs-oo wx-oo M-DO 

.. -
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HAZARDOUS MATERIALS TRANSFER 
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Los Alamos 
NATIONAL LABORATORY 

memorandum 
EXPLOSIVES TECHNOLOGY A SAFETY 
DX·11 

TotMS: DX-16 Personnel 

T111u: J. C. Dallman, DX-16, C920 
"0111/MS: K. A. Firestone, DX-16, C920 
fl-.f'AX' (505)665-7087(505)667-0500 
Symbol: DX-16-94-253 

Dale: 8/12'94 

Disassembly/Disposal/Transfer/Maintenance of Property from DX-16 

We are a group with a long history and a lot of historical equipment The guidelines of the past no 
longer fit the actions of the present It is imperative that we follow the guidelines of today when 
disassembling old equipment, or the salvage and disposal of property. These are guidelines to help 
in this process. 

1. If you are unsure about what is required, ask the ES&H Officer. 

2. All items to be salvage or disposed of must be monitored by an RCT, even if it goes in 
the dumpster. The RCT will place a tag, with a number that corresponds with a line 

item number on an Equipment/Material Pick-up/Transfer (EMPI), on each item . Once 
the monitoring is complete, boxes will be closed and sealed to prevent any addition of 
unmonitored items. In cases where the equipment was used in or around HE 
operations, a visual inspection followed by an HE Spot test must be done before 
leaving the site. 

3. All vehicles must be washed, vacuumed, HE Spot tested and monitored by an RCT 
before being nuned over to the GSA Motorpoo1 or salvage. 

a. The only exception to this will be routine maintenance done on vehicles, when 
maintenance is completed at the S-Site garage. To arrange for maintenance at 
S-Site, contact Bill McConnick, ESA-12, 667-6316. 

4. Equipment being dismantled, that has suspect contaminatio~ must have an RCT on­
site before work is begun. A Radiological Work Pennit (RWP) must be filled out and 
signed prior to dismantlement See AR 1-3 for more infonnation. If you do not know 
then this procedure is automatic no matter wluu. 

5. If you are transferring items from a posted contaminated area, you must have them 
monitored by an RCT before transporting. An example would be the transfer of 
equipment from TA-14, Q-Site West to any other area. 

Distribution: 
DX-16 Personnel 
DX-16 ES&H File 
DX-16Flle 
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memorandum 
EXPLOSIVES TECHNOLOGY. SAFETY 
DX·11 

To/MS: Distribution 
Th111: I. C. Dallman, DX-16, C920 

'OITI/MS: K. A. Firestone, DX-16, C920 
NIFM (505)665-7087(505)667-0500 
Symbol: DX-16-94-

Date: 8/9/94 

EXCESS VEHICLE POLICY· CLEAN-UP REQUIREMENTS 

Before any vehicle leaves DX-16 to be excessed it must be put through the following clean-up 
procedures: 

1. Washed 
2. Vacuumed inside passenger area and the bed of any truck. 
3. An HE spot test must be perfonned on all vehicles going to salvage or GSA 
4. An Radiological Control Technician (RCD must be called to monitor all 

vehicles that are being returned to salvage or GSA A tag must be placed on the 
vehicle stating it has been monitored and is clean. 

Distribution: 
All DX-16 Personnel 
ES&HFile 
DX-16 File 



Memo to: M. Or~~X-16, MS C920 

From: R. Gold~H-5, MS K~03 

Subj: Renewal of Waiver 

1 June 1995 

The Laboratory currently waives a provision of the 
Department of EnersY Explosives Safety Manual, Chapter II, Parasraph 16.1.2.d requirins two fire extinauishers for 
vehicles transportins explosives (Class 1 materials) on­
site. This waiver was oriainated in 1992 and is due to 
expire in May 1995 as a result of it havins been in place for three years. In that the waiver is required on a 
continuins basis, it is now beina renewed for an0.ther three years; this is the maximum time allowed by DOE. 

We will provide you a copy of the waiver renewal once it's 
sianed by the ESH Division Office. 

Cy: K. Firestone, DX-DO, MS P915 
R. Rowan, ESA-WMA, MS C930 



Los Alamos 
NATIONAL LABORATORY 

memorandum 

rota Distribution 
Flflmll.a Dennis J. Erickson. ESH-DO, MS K491\ffi) 

Ptm.FAX: 7-4218/ S-3811 '/'!(-
~ ESH-D0:9S-447 

/AI« July 11. 1995 

Subject: Update of Waiver to DOE Explosives Safety Manual Advisory Standard 

The attached waiver was initially issued in Juue 1992. and was to expire in 1995. The waiver is 
still required by Los Alamos National Laboratory operating groups and is updated for a period of 
three years in accordance with the provisions of DOE Explosives Safety Manual 
(OOFJEV/06194-7), Chapt I. Paragraph 3.2. Tbe revUed expiration date is July 1998. 

This waiver will allow properly equipped vehk:les with qualified operators to transport explosives 
on-site with a single file extinguisher. This waiver is predicated on the assumption that on-site 
transport is well within the rapid response time of the Los Alamos County Fue Department which 
provides a level of protection greatly exceeding that of an additional file extinguisher. 

Attachment a/s 

DJE:FB:dts 

Djstribution 
OOFJLAAO-AM, MS A316 
DOFJLAAO-ES&H. MS A316 
R. H. Day, DD-DX, MS P91S 
K. A Fuestone, DD-DX, MS P915 
R. J. Burick. DD-ESA. MS P945 
M. MacRoberts, DD-ESA. MS P945 
R. A Lucht, DX-16/ERC, MS C920 
B. C. Hargis, ESH-5, MS K486 
F. N. Bolton, ESH-5, MS K403 
R. H. Goldie, ESH-S, MS K403 
P. D. Whitehead. ESH-5, MS K403 
ESH-S/OSS Reading File. MS K403 
ESH-00 File. MS K491 



EXPLOSIVES SAFETY WAryER 

A waiver is granted for conditions described below that do not 
conform with the advisory standards set forth in the DOE 
Explosives Safety Manual, DOE/EV/06194-6. 

I. Applicable paragraph of DOE/EV/06194-6 

Chapter II, Paragraph 16.1.2.d 

II. Provision of OOE/EV/06194-6 not being met 

Two fire extinguishers with a minimum rating of 2A:l0BC, 
one of which should be mounted outside the vehicle. 

III. Discussion · 

Los Alamos National Laboratory uses vehicles provided by 
GSA. A recent chan;e in GSA policy requires that an 
exorbitant fee be paid to alter their vehicles by 
mounting equipment, such as fire extinguishers, on their 
exterior. On site movements of explosives are done 
under controlled conditions at reduced speeds, by 
qualified drivers, and are well within the response range 
of the Los Alamos County Fire Department. Further, fire 
extinguishersmounted to the exterior of vehicle 
frequently become unserviceable or are found missing. A 
single properly maintained fire extinguisher rated at 
least 2A:10BC is adequate for an explosives laden vehicl( 
as fires, other than a minor ones away from the cargo 
area, will be fled from and not fought. 

The use of a single fire extinguisher on explosives laden 
vehicles conforms to the requirements of the Department 
of Transportation and the U. S. Army. 

IV. Conditions of Waiver 

A single fire extinguisher, with a rating of at least 
2A:l0BC, will be mounted inside the drivers compartment 
of all vehicles transporting explosives on-site. A 
second fire extinguisher may be mounted in or on the 
vehicle at the discretion of the operating group. 

v. Terms of Waiver 

No corrective actions are proposed or deemed necessary; 
this waiver will expire three years from the date of 
signing (May 1995) unless renewed. 

euur~ J. o. Jackso 
-z 11 J?.r.-l 

T.IR. Neal 
M-OO HS-00 
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STANDARD OPERATING PROCEDURE 

FOR 

DISPOSAL OF EXPLOSIVE WASTE AND 

EXPLOSIVE-CO NT AMINATED WASTE 

\ I 
·; 

. /(;{If~...--- Da / _.,.,_<;.'::> 
te: -... . J 

; 

Date: 1/z.t./9 3 
I I 

Date: /-.).2 ·9J 
\ J 

.1(1 /~-
T. R. Neal :..:u~ ! 1 ~ ;;J./'7.3 

I 

Date: I /iil. 'T /ct 3 
I I 

~-yy;~ 
J. M. Dewan -

Date: 
R. H .. ~oldie 

Date: . -29- 93 
C. M. Montoya, M-8 ES&H ChAirman 

This SOP has been approved by M-8 and M-00. While we await fmal approval from groups in HS or 
other divisions. we are using the SOP as a completely legitimate instrument. If more than 30 days has 
elapsed without action by reviewing groups outside M Division. the SOP will be regarded by the M-8 
Group Office as ilavmg the full force o! complete and unqualified endorsement. 
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Explosive waste and explosive·conwmnated waste are generated as a result of M-8 flring-site operations 

involving high explosives I_ HE). A small percentage of the tests conducted by M-8 contain depleted-uranium 

(DU) components. M-8 may also be requested 10 dispose of explosive waste from other LANL groups. such as 

WX-3. Within this documenL the materials arc defmed that comprise explosive waste and explosive­

contamiruued waste, and procedures arc described for their disposaL_ This SOP governs the activities oi all M-8 

employees and the Johnson Conttol (JCI) employee working routinely with Group M-8. in regard to the 

handling and disposal of explosive waste and potentially explosive-contaminated waste for all M-8 explosives 

operations. The DOE Explosives Safery Manual. LANL ES&H requirements. and appropriate M-8 SOPs arc 

the pnmary reference documents. 

:.0 DEFINI•TIONS 

Explosive waste is identifiable pieces of explosives that are either excess explosive or scrap explosive. 

Excess explosive IS identifiable pieces of explosive resulting irom assembly operations or irom explosive 

matenallhat is no longer needed for programmatic reasons 1and about which a decision has been made 10 remove 
! 

it from inven10ry). This retains its original explosive SIOrage compatibility classification. 

Scrap explosive is identifiable pieces of explosive that have been damaged or potentiallv altered as a result 

of a misfire or incomplete deiOnation. or that result from severe test environments~ 

Potelllially explosive-contaminated waste involves 100ls. objects. and materials used directly with 

explosives or used in charge preparation rooms or explosives magazines. or it can be firing-mound debris. In 

some cases. this must be destroyed in situ because of overriding saiety consaderauons. 

Firing-mowui debris is matenal that results from energetic materials tests done by M-8. These materials 

are potentially contamiruued by HE. Firing-site debris can be further divided into the following types. 

Type W: wood scraps. cardboard. burlap, and Plexig!asll..ex.an. 

Type ~: material such as plastic. glass. styroioams. elecnical Qbles. and metallic foils used for 

pin switches 

Type ~: metals, such as steel target plates. 

T A-36-8 destruct area is located at Minie Site. It operates under interim statuS for treaunent by open 

detonation of explosive waste, in accordance with the standards in Los Alamos National LaboraiOry·s RCRA. 

Pan B Permit Application. 

T A-36-12 burn area. located at Lower Slobbovia Firing Site, is approved and has been issued a permit by 

the New Mexico Environment Department (NMED), formerly known as the Environmental Improvement 

Division tEID), for burning potentially HE-contaminated wood scraps. cmtboard. and burlap. 
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!.4.-36-12 .. -\rea /1. is located at Lower Slobbov.a Firimz Site. Type·~ firing-sue debns matenai will be 
.:oUected and placed in !his area. 

T.-\-36-103. Area i/1 is locatca outside :n Dogpatch Site. which is adjacent to Potnllo Dnve octween the 
tumotf to Meenie and Minie Firing Sites and !he tumotf to the mam magazmes 1 ProMoe. Moe. :md DetMoe). 
Type~ firing-site debris will be collected and stored at this locauon awamng final disposmon. 

Completed burn IS when the iire has exungu1shed itself to the pomt it is no longer a lire hazard. The 
Group Leader or Safety Officer make uus detenmnauon. 

3.0 RESPONSIBILITIES 

3 .1 Site Supervisor 

l'nder the direcuon oi the techmcal stati memoer or scmor technictan suoervtsor m charl_!:e. he 1s 
responsible for ensunng tnat tiring-mouna debns generated at his pamcuiar sae is soned. collcctca. and placed m 
the proper area or areas. 

3 .2 Group Waste Management Coordinator 

This individual is a'lailable to assist M-8 personnel in dctennming how the material should be soned. 
what area it should be placed in. and what the particular pacbging and transportation requirements are to be 
:.lsed. 

3. 3 Group Leader or Safety Officer 

These mdividuals wtll detennme whether the explostve scrap presents a hazard and what the method of 
disl'Osal should be. if any questions arise. They will also detennine when a bum is completed. 
3. 4 Qualified Personnel 

All M-8 operators las detined in the M-8 Safety Charter! are qualified. A JCI empioyee routmely 
supplied to M-8 as a firing-Site mound cleanup person ts pan of lhe nonnal operauons and he 1s m lhe category 
of .. knowledgeable visitor," which is also defined in the Safety Charter. The JCI employee is allowed to clean 
~P the firing mound and transpon debns from the riring mound to the appropnate coilecuon area. 
3. S HE Inventory Coordinator 

This individual is responsible for ensuring lh:1t HE and HE-contaminated materials sent to WX-3 for 
incineration are labeled and packaged properly, and !hat the appropriate documentation has been completed and 
sent wtth the matenals. 

-'.0 HAZARDS 

ldenufiable hazards include the foilowmg: Handling and tr:lnspon of HE and of oilier matenals 
inseparable from or partially covered wilh high exnlosives. 
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Some explosive tests contain DU m~nal and thus are potentially tain~ with HE and/or DU 

contamination. 

Heavy malerials include steel pl~ 2:. SO lbs. 

5.0 PROCEDURES 

5.1 Make-Up Room Wastes 

Each make-up room has a Hazardous Waste satellite storage area. Explosive-contamina~ was~. such as 

paper towels. swabs~ and similar matenals that contain no tangible pieces of explosive but are used in the 

preparation of shots in the make-up building, should be placed in a paper-lined cardboard box with a lid. A 

separate box for bits. pieces. and small chunks of excess explosive may also be stored at the satellite storage 

area for disposal at WX-3 by mcinerauon or for detonauon at TA-36-8 Minie Site destruct iiring area. The paper 

liner m the boxes shall be closed and sealed w1th tape and rransierted to a box sealed and labeled w1th the words 

"Explosive Hazardous Waste.·· If the boxes are to be aansponed to WX-3 for incineration. contaCt the M-8 HE 

Inventory Coordinator to ensure that the ma~nal is properly packaged and the Hazardous M31erial Transfer fonn 

has been properly compleu;d. This material shall not be allowed to accumulate beyond a collective volume of 

the equivalent of a 55-gal drum. Refer any question to the M-8 Waste Coordinator. 

5.2 Scrap Explosive Assemblies and Explosive to be Delivered to Other Groups Only if 

Authorized 

If a group requests that their assembly be returned for their own examination. they must first receive 

proper awhorizalion. Afrer the authorization has been given. the responsible M-8 individual shall present the 

problem to the M-8 Safety OffiCer, who wdl work through the HE Inventory Coordinator. The HE Inventory 

Coordinator will arrange with the appropriate person in WX-3 for specilic instructions on marking, packaging. 

and uansponation to the receiving group. WX-3 is responsible for transpaning explosive off-site on10 public 

roads. If the marerial is sent to WX-3. it will be packaged and labeled according to hazardous mmerials 

packaging and transponation requirements. A Hazardous Material Transfer form shall be filled out by M-8 

personnel to accompany the mmerials when they are 1ranspo~ on public roads to WX-3. The Group Leader or 

Safety OfflCel' is responsible for detennining that the explosive or explosive assembly presents no unusual 

halard. 

5.3 Scrap Explosive Assemblies and Explosives Unsafe to Handle 

When a damaged explosive assembly or explosive on the firing mound is believed to be unsafe to 

transpon or handle. it will be disposed of by detonation on the firing mound or by flash burning the assembly. 

The disposal method shall be approved by the Group Leader or the Safety Officer. Any heavy metals or foams 

containing toxic materials that become airborne during burning or detonation are quantified and reponed in the 

monthly materials expended summaries to M-OO and EM-8. 
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_5.4 Identifiable Scrap Explosive that is Safe to Handle 

Scrap explosive is essentially damaged explosive and is defined as identifiable explosive pteces resulting 

from a mtsfrre. an incomplete detonauon. or an exposure to severe tesung. 

Pieces of explosive sufficiently large to be identified. whether resulting from a misfire. sensitivity 

expenment. incomplete detonation. or severe testing shall be collected in paper bags. D:unaged explosive shall 

be collected separately from excess explosive. The maximum weight of material in one bag will be 110 g 

(=lf4lb). subject to the hazard level of the material. Paper bags containing the explosive will be placed in 

cardboard boxes. Individual pieces larger than 2.5 by 2.5 by 2.5 em t.•l cu. in.) shall be wrapped before being 

placed m the box to prevent rubbing during handling and uansponation. Except when an individual piece is too 

large, the maximum weight of material in one box shall be limited to 12 kg. The box shall be sealed with tape 

to prevent escape oi smaH fragments and shall be labeled with the words .. Hazardous Waste.·· Pieces larger than 

15 kg shall be desuoyed in place. This wetghtlimit shall be reduced if. in the opmion of the Firing-Site Leader 

or the M-8 Safety Officer. this large a quantity would create a hazard. 

Unless the explosive scrap or damaged explosive is to be delivered 10 another group. as covered in Sec. 
I 

5 .2. and if the scrap or damaged explosive is safe to handle. the scrap or damaged explosive shall be destroyed by 

detonation in the desuuct firing area at TA-36-8 using a sufficiently large charge to ensure complete destruction 

of the scrap. T A-36-8 operates under interim status for ueatment by open detonation. (This shall be canied out 

as described in SOP M-8-5.) Scrap or damaged explosive shall be destroyed as soon after its creation as 

possible. 

When scrap explosive is generated as a result of a misfire or incomplete detonation oi a charge on a firing 

mound. the Firing-Site Leader shall thoroughly search the firing mound and collect all idenutiable pieces of 

explosive. The damaged explosive shall be wetghed and an esumate of the amount of material remaining on the 

mound recorded in the ~!~~ecord Log Book. Every effon shall be made to minimize the quanuty remaining on 

the mound. 

Also. when damaged explosive ts generated. ung1ble quanuties of very small particulate explosives may 

remain in the firing area after the cleanup. At the discretion of the Site Leader and with the concurrence of the 

Group Leader. the fuing area may be burned with a propane weed burner to complete the cleanup process. A 

bum permit is required for this operation. 

5.5 Identifiable Booster Charge Scrap 

When possible. booster explosive like PETN and XTX shall be packaged in separate containers from 

materials listed in Sec. 5.4 and labeled as ··Hazardous Waste." The contents of a box shall be clearly identified. 

Boxes shall be disposed of as described in Sec. 5.3. if it is unsafe to handle. or in Sec. 5.4. if it is safe 10 

aandle. 
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Before any tiring-mound debris is collected for disposal. the Firing-Site Supervtsor wdl ensure that 

the flring mound is examined for explosive scrap. Scr.~p explosive shall be handled approprialely (see 

Sees. 5.1-5.4). This operation shall be ~ed out before JCI personnel are allowed on the mound. as covered 

in the following section. 

Fuing-site debris from flring operations shall be cleaned up eather by M-8 personnel or by a JCI cleanup 

person (or both). This debris shall be transponed and placed in the appropriate areas. depending on the type of 

material (see Sec. 2.0). 

Heavy materials such as steel plates 2:. 50 lbs should not be lifted manually by individual M-8 operatOrs 

and employees. Personnel should utilize the proper lifting equipment or seek assistance. 1f matenals are too 

bullcy or cannot be reasonably handled by one person. 

5.6.1 Burning Operation at Burn Area 1Type -D Materiall 

The bum area. which is located near TA-36-12 aL Lower Slobbovia. is penmued Q!l\y for wood. 

cardboard. burlap sandbags. and small amounts of PlexiglC:iss/Lexan 1an acrylic matenal). 

M-8 is penniued to qum identifmble wood scraps, cardboard. burlap from the sandbags. and Plexiglass or 

Lexan used in shots because they can be contaminated with HE. We are not pennitted lO bum other plastic and 

metal. even though they may be contaminated by HE. 

The bum area shall be marked with a sign. Access shall be controlled by the Firing-Site Supervisar at 

TA-36-12 (Lower Slobbovia). 

5.6.1.1 81117l Ptrmirs. An open bum pennit will be obtained annually through EM-8 from the NMED. 

The Group Leader or his designee shall contact EM-8 lO request pennission to bum rive or more days in 

advance of the expected bum date. 

5.6.1.2 NotifiCtJtion Mtmo. In advance. the M-8 Safety Officer will send a memo of notification 

indicating the dale. time, and place of the controlled bum to the following personnel: 

1. HS-5 safety engineer assigned lO TA-36 

" EM-8 Air-Meteorology section leader and coordinator 

3. EMO (Emergency Management Office) 

4. PA·l (Public Information Group Leader) 

5. Fire Department 

5.6.1.3 Firt Departmtnt Notification. The Fire Deparunent will be notified again. by telephone. one or 

more working days in advance of the bum date (date. approximate time of ignition. approximate length of time 

of bum. and location). 

5 .6.1..+ Area Control. The safety gate at the entrance to T A-36-12 will be closed and the area will be 

controlled by the Lower Slobbovia Firing-Site Sup.!rvisor. In addition. the safety chain at the entranCe to the 
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road that services the bum area and the sled track will be closed. The enure procedure for burning will be 

continually monitored by M-8 personnel. 

5 .6.1.5 Debris I ~nition.. The faring-site debris will be ignited 3 hours aiter sunrise. in accordance with 

NMED requirements. 

The Group Leader will determine what ignition iuel or combination of ignition fuel will be used. Paper 

and/or Kimwipes® with diesel fuel or kerosene will be used to aid in the ignition of the wood. :-.lo more than 

1 0 gal of diesel or kerosene will be used. A weed burner or matches will be used to ignite the paper and wood. 

Only M-8 personnel knowledgeable in explosives operations will be allowed to ignite the pile. Fire Deparunent 

personnel will be present while the debris is being igmted but they will be located at a safe distance specified by 

the site supervisor. Firefighters will remain on site until the Fire Deparunent supervisor at the scene determines 

that they may safely leave the burning matenalto be watched by our personnel. The Firing-Site Supervisor 

will determine the location where the Fire Dcpanmcnt truck will park. This is usually near the TA-36-12 firing 

chamber at Lower Slobbovia, which is a safe diStance from the bum area. Fire Department personnel will 

remain on site until the Fire Deparunent supervisor on site determines that their service is no longer required. 
I 

He will notify the faring-sate supervisor before leaving the area. 

5 .6J .6 Burn Completion. The Group Leader or Safety Officer will make the determination when the 

bum is completed. 

5.6.1.7 After-Hours Control. If the bum has not been completed at the end of the workday. a minimum 

of two M-8 employees (knowledgeable in explosive operations) will remain on site Wltil the bum has been 

compleccd. 

If the bum IS not complete. the Fire Deparunent t7-'0SS), Station 100 lLANL Secunty Force 

Communications Center) (7-'673), and theM-Division Office t7-S653) must be notified before the end of the 

workday. that M-8 personnel will be present through the night to monitor burning debris. 

When the bum is complete. the M-Division Orfice will be notified during normal working hours. 

5 .6.1.8 Ash ana Residue Disposai. The Group Leader will determine when the remaining ash and 

residue will be collected and sent to the proper waste disposal site at TA-54 with the proper documentation, after 

the residue is monitored by HS-1 personnel for radioactivity. 

5.6.1 Area II (Type ~ Materials) 

All faring-site debris Type ~ material will be collected and placed in Area 11. Type~ materials that are 

not DU comaminated may be sent to WX-3 for incineration or flash burning. The Waste Management 

Coordinator will be responsible for coordinating the activities between M-8 and WX-3. Type .Z materials that 

have no explosive contamination may be sent to an EM· 7 waste disposal site after HS-1 has monitored the 

matenal and the proper torms and documentauon have been generated for uansponauon and disposal. There IS a 

dumpster labeled for r:1dioactive marerials located at Area U. and Type 12) materials that are suspected to be DU 
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(;Ontammated are placed in the dumps~r. The dumpster must be lined with plastic beiore any cables or ma&erials 

:.ue placed inside. A copy of a Waste Profile Request fonn must be on tile for Type~ ma~nais before they can 

be O"ansported for disposal. See AttaChment 1 for Disposal Checklist requirements. 

5.6.3 Area Ill (Type Q) Material) 

All fuing-site debris Type W material will be collected and placed in Area 111. 

To dispose of Type a> ma~rial, the following must be comple~. 

1. A Was~ Profile Request form must be on file for the Type ® m~rial. 

A Radioactive Solid Waste Disposal Request must be completed. 

3. A Hazardous Material Transier fonn must also be completed. 

See Attaehment 1 for low-level was~ diSl)Osal requirements. 

5. i Transportation 

5.7.1 Vehicle 

The bed of the pickup truck used for uansporung matenal to the bum area shall have no JOints or cracks 

but must be of single-piece construction. 

5. 7.2 Documen'tation 

WX-3 is responsible for transporting explosives off-site onto public roads. A Hazardous Material 

Transier fonn shall be filled out by M-8 to accompany the tranSported materials on the public road to WX-3. 

5.7 .3 Transfer and/or Disposal or Contaminated Equipment from T A-J6 

Explosives Areas 

Tools or objects used directly with explosives or used in charge preparation rooms or explosives 

magazines shall be deco~inated before they are taken into nonexplosives areas or before any repairs are made 

to them in an explosives-handling area. Any hazardous w~ generated during the decontamination process will 

be packaged. labeled. and II3DSpOl1ed as "Hazardous Was~." as directed by AR 10-3. 

Some toals and other objects are used in the explosives-handling areas of TA-36 but are not used in 

l!xploslves magazines or charge preparauon rooms; some tools and objects are used on the faring mounds but 

are not used directly on explosives. nor do they contain residue from explosives. These toals may be raken. at 

the discretion of the group personnel, into any building or room of TA-36 that is not used for the handllng or 

storage of explosives. Items that can be certified as uncontaminated may be sent to Johnson Conaol salvage or 

may be buried in the county landfill after being monitored by HS-1 personnel to conf11111 the lack of radioactive 

contamination. Radioactive rnar.erials shall be packaged and ttan.sported to theTA-54 low-level w~ landfall for 

burial after HS-1 personnel monitor them. as directed by AR 10-2 in the LANL Environment. Safety and 

1/ealth manual. Ambiguities in the classification of items shall be resolved. if possible. by the Safety Officer, 
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along w1th the site personnel and the swi member in charge of the shot. If doubts remain about the suitability 

of sending something oif-site to be buried. it shall remain at TA-36. 

Removal of photographic eqwpment irom explosives-handling areas ofT A-36 is described in SOP , 
M-8-9. 

Movement of the vehicles assigned to M-8 in and out of the T A-36 area is covered in SOP M-8-1. 

6.0 REQUIRED RECORDS 

From M-8 shot records. a monthly matenals expended repon is generated and sent to the 

M-Division Office. The NMED bum permit is current. Copies are kept of the completed J:lazardous Material 

Transfer forms. the Waste Profile forms for each type of material waste. and the Radioactive Solid Waste 

Disposal requests. The inspection record form 1 IRFI is filled out daily by the Minie Firing-Site Supervisor. 

who hands it in weekly (a copy oi each weekly repon is sent to EM-8). 

7. 0 REFERENCES 

DOE EJ:Piosives Sa{ery Manuai. EV/06194, Revision 6. October 1991. 

Administrative Requirement (AR) 6-6, "Explosives Disposal," Los Alamos Environment. Safety, and 
Health manual (1992). 

AR 10-2, "Low-Level Solid Waste," Los Alamos Environ~nt. Safery, and Health manual (1992). 

AR 10-3, "Chemical. Hazardous. and Mixed Waste," Los Alamos Environment. Safety, and Health 
manual (1992). 

Los Alamos National Laboratory Director's Policy 101. ES&.H Operating Policy (September 1991). 

Los Alamos National Laboratory Director's Policy 102. Formaiity of Operations tSeptember 1991). 

M-8 Stapdard Onerating ProcedureS 
M-8-SC: M-8 Safety Charter 
M-8-1: Shipping, Receiving, and Transportin~ of Explosives 
M-8-3: Operauon of Charge Preparauon Rooms 
M-84: Firing-Mound Operations 
M-8-5: Fuing Operations 
M-s-.6: Oeumalor Magazine Operations 
M-8-89: Handling of Depleted-Uranium Components 
RCRA Pan B Permit Application 

8.0 ATTACHMENTS 

l. 
., 

Low-Level Waste Disposal checklisL 

Inspection Record Form 
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1.0 INTRODUCfiON 

The Dynamic Experirrentation Division (DX) conducts operations and perfonns experirrents 

requiring the use of various hazardous materials (HAZMA T) such as: Explosives, Gases, 

Aammable liquids and solids, Oxidizers, Poisons, Radioactive materials, Corrosives, and 

miscellaneous hazardous materials. Laboratory policy requires that all hazardous materials be 

packaged and shipped safely and in full compliance with all applicable regulations. This policy 

is intended to help ensure that personal, public and enviroilll"ental exposures associated with 

the packaging and transportation of hazardous materials are minimized. Packaging and 

transportation of hazardous materials is regulated by the federal goverrurent and the DOE 

Explosives Safety Manual This Standard Operating Procedure (SOP) describes rrethods to 

ensure DX Division personnel involved with all aspects of packaging and transportation of 

hazardous materials are in compliance with these regulations and policies. 

2.0 PURPOSE 

The purpose of this SOP is to describe the requirerrents and procedures to facilitate the safe 

handling and shiprrent of hazardous materials for moverrent within or outside of the Division. 

3.0 SCOPE 

This SOP is applicable to all OX-Division personnel involved the packaging and transportation 

of hazardous materials within the OX-Division Technical Areas (On-site), on public roads 

within Los Alamos County (Intra-Laboratory), and outside the Laboratory (Off-site). 

4.0 DEFINITIONS 

Authorized Personnel 

Hazardous Material 
(HAZMAT) 

A OX-Division employee who has demonstrated to his/her line 

manager the skills required to perform tasks associated with 

handling and transportation of hazardous materials. Individual 

is specifically authorized, in writing, by narre, group, task and 

hazardous materials. 

A material or substance that has been determined by the 
Secretary of Transportation to be capable of posing an 

umeasonable risk to bea1th, safety aut property when 
transported in co~rce. The term includes hazardous 

substances, hazardous wastes, marine pollutants, and elevated 

temperature materials as defined in 49 CFR 171.8, materials 

listed in the Hazardous Materials Table 49 CPR 172.101 and 
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HAZMAT Employee 

HAZMAT Employer 

1. 
2. 

3. 
4. 
5. 

Hazardous Materials 
Transfer Fonn (HMTF) 

Intra-Laboratory 

Material Safety 
Data Sheet (MSDS) 

172.102, and materials that meet the defining criteria for hazard 
classes and divisions listed in 49 CFR 173.2. 

A person employed by a HAZMATemployer who in the 

course of employrrent directly affects hazardous materials 
transportation safety. 'This term includes owner-operators of 

rrotor vehic1es that transport hazardous materials in co~rce. 

It also includes any individual who during the course of 

employtrent: 

Lo~ unloads or handles hazardous materials; 
Tests, reconditions, repairs, mxlifies, marks or otherwise 

represents containers, drums, or packaging as being qualified 

for use in the transportation of hazardous materials; 
Prepares hazardous materials for transportation; 
Is responsible for safety of transporting hazardous materials; or 

Operates a vehicle used to transport hazardous materials. 

An employer who uses one or Imre of its employees in 

connection with the activities listed for a HAZMA T employee. 

The Los Alazms National Laboratory and its subcontractors 

are HAZMA T Employers. 

The Laboratory form that acts as a shipping manifest for non­

radioactive hazardous materials shipped within the Laboratory. 

It contains such information as the nail'I:S of the hazardous 

materials being transported, the quantities of HAZMA T being 

transported and an errergency response telephone number. 
(See attachrrents for an example of this form). 

The rooverrent of hazardous materials between Laboratory 

bui1dings, Technical Areas or across public roadways to which 

the public has uncontroiJed access. Intra-Laboratory shiprrents 

I1U1St conform to DOT regulations. 

The docwrent that provides detailed technical information 
relating to a specific hazardous material Required by OSHA 

to accompany hazardous materials in the workplace. 
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On-Site 

Originator (Customer) 

Packager 

Qualified Personnel 

Radioactive Material 
Transfer Fonn (RMTF) 

Shipper 
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The moverrent of hazardous materials beyond the confines of 
the Laboratory to another site. The shiprrent must conform to 
DOT regulations. 

The transfer of hazardous materials between Laboratory 
buildings within controlled areas (not across roadways to 
which the public has access). 'The transfer must conform to the 
requirerrents of the LANL Packaging and Transportation 
Manual On-Site is sorretirres referred to as "behind the 
fence". 

'The person or organization that owns the hazardous material 
and wishes to make an off-site, intra-laboratory or on-site 
shiprrent. 

Performs the physical preparation of HAZMA T packaging, ie. 
places material in packages, assembles internal packaging 
components, secures and fastens packaging, marks and labels 
the package. 

Personnel trained and certified to perform tasks associated with 
hazardous material packaging and transportation. 

Sarre as HMTF. Specifically for Radioactive Materials. 

'The person or organization shipping the hazardous material 
Shipping includes classifying, preparing or signing shipping 
doc~nts to ship or offer materials for shiprrent LANL 
training requirerrents must be rret before a person can be 
authorized as a qualified shipper at I.ANL 

A packaging which conforms to the specifications in 49 CFR 
or the International Air Transport Association (lATA) 
Dangerous Goods Regulations. Sorret:ilres referred to as UN 
Standard or Perfonnance Oriented Packaging (POP). 
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5.1 OX-Division Line Management 

DX-DO: SOP 3 
Original 

• Ensures that the necessary policies, procedures, and resources are provided for 
Division persormel to perfonn the tasks required to safely package and transport 

hazardous materials. 
• Provide a current listing of personnel within OX-Groups authorized to perform tasks 

associated with the handling and rmverrent of hazardous materials within the Group. 

5.2 OX-Division Packaging & Transportation Coordinator 

• Identify, package, handle, mark, label and transport hazardous material and non­
hazardous material for shiprrent on-site, intra-Laboratory and off-site. 

• Prepare required shipping docurrentation for hazardous materials and non-hazardous 
materials. Docurrentation includes: HM1Fs, RM1Fs, Purchase Requests (PRs) 
Checklists and Shipping Manifests (SMs). 

• Coordinate with Laboratory "Shippers of Record" for Division hazardous material 

shiprrents. 
• Implerrent DOT, DOE, LANL, OX-Division, and OX-Group P&T policies and 

procedures. 
• Develop and maintain the OX-Division P&T database for HAZMAT shiprrents. 

• Earn and maintain certifications and qualifications as a LANL HAZMAT Shipper, 
Packager, Shipper by Air, RAM Shipper, Waste Shipper, and Explosives Shipper. 
Provide technical guidance for training requirerrents for OX-Division HAZMAT 
employees. 

• Ensure that OX-Division P&T activities are in full compliance with all established 
directives. 

• Mitigate improperly prepared HAZMA T shiprrents. 
• Act as and coordinate oversight for all OX-Division internal and external P&T audits 

and assessrrents. 
• Develop OX-Division P&T policies and procedures. 
• Receive hazardous materials for the Division. 

5.3 P&TC~Nomer 

• Submit OX-Division P&T Request for services in a tirrely manner to provide P&T 
Coordinators reasonable titre to prepare shiprrent and rreet Custotrer's required 
delivery date. 

• Provide adequate information to enable P&T Coordinators to properly identify, 
package, mark, Jabel and prepare required shipping papers to fucilitate shiprrent. This 

includes an accurate, up-to-date MSDS for the material being shipped. 

• Ensure that Consignee is authorized to receive HAZMA T. 
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6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Many of the chemicals used in horres on a daily basis are not regulated; however, once 

they are put to use in a "Laboratory Envirol1l'l'rnt." they may be regulated and require that 

specific P&T procedures be followed for on-site, intra-laboratory and off-site shiprrent If 

there is doubt whether a material is hazardous or not. contact the P&T Coordinators for a 

determination. 

6.2 Currently, the Laboratory is permitted to move hazardous materials On-Site- within the 

confines of Laboratory recognized controlled access areas (behind the fence). 'These 

moverrents of HAZMA T are authorized by DOE because of controls demonstrated by the 

Laboratory. These controls, in the form of access control. employee training, and written 

safety procedures, allow for relief from DOT regulations and permit troverrent of hazardous 

materials as what normally would be a prohibited practice. OOE requires that On-Site 

moverrent of hazardous materials demonstrate the maximum control and safety of operation as 

practicable to accomplish the mission. 

All Intra-Laboratory and Off-Site shiprrents of hazardous materials form DX Division shall be 

coordinated through the Division P&T Team 

6.3 OX-Division Line Managerrent is required to identify and designate authorized 

personnel within specific groups who are permitted to handle and transport hazardous materials 

on-site. The OX-Division P&T Coordinators are the Laboratory certified/qualified shippers of 

HAZMA T for intra-Laboratory and off-site hazardous material shiprrents for the Division. 

OX-Division Waste Managerrent Coordinators are the recognized shippers of waste for the 

Division. 

6.4 A HAZMA T employee who performs any function regulated by hazardous material 

regulations may not perform that function unless he or she has received training as descnbed in 

Subpart H of Part 172 of 49 CfR. Every HAZMAT employee nmst receive both initial and 

recurrent training that includes--

• General awareness/familiarization training 

• Function-specific training 
• Safety training 
• Testing 

In DX Division, personnel assigned to the P&T Team and the Waste Managerrent 

Coordination Team are traine<Vcertified HAZMA T Employees. 
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6.5 The P&T Custorrer is responsible for ensuring that materials being shipped are 

correctly identified as either hazardous or nonhazardous. Nonhazardous materials shall be 

screened to ensure they contain no explosive or radioactive contamination. 

6.6 General Explosives Transportation Requirerrents (See attacllrrent Vll). 

6. 7 The P&T Custorrer is responsible for ensuring that persons or organizations intended 

to receive hazardous materials shipped from OX-Division are authorized and prepared to 

receive these shiprrents and that approved storage facilities exist for the materials shipped. For 

On-Site and Intra-Laboratory shiprrents this requirerrent is addressed in the LANL 

Administrative Manual, AR 6-6. Explosive shiprrents intended for non-DOE facilities shall be 

approved by the LANL Explosives Review Committee prior to shipm:nt. 

6.8 Off-Site shipm:nts of hazardous materials are required to be processed through the 

Laboratory "Shipper of Record." Explosives, classed 1.1, 1.2 and 1.3, are transferred from 

OX-Division to ESA-WMA for Off-site shiprrent Explosives, classed 1.4, may be transferred 

to ESA-WMA or BUS-4 for Off-Site shiprrent Gases are transferred to the LANL Gas Plant 

for Off-site shiprrent Wastes are transferred to CST for Off-site shiprrent. An other 

hazardous materials, to include Radioactive Materials, are transferred to BUS-4 for shiprrent 

Off-site. 

7.0 - PROCEDURAL STEPS 

7.1 On-Site, Intra-Laboratory & Off-Site Shipments 

7.1.1 On-Site 

See Attachment X for On-Site P&T procedures. 

On-Site shiprrents of hazardous materials are not regulated by DOT; however, 

Laboratory policy requires that site-specific activities be described and defellSlble with 

respect to the m:thodology and compliance process used to ID!et packaging and 

transportation safety requirem:nts. Only authorized personnel may participate in 

packaging and shipping functions. These shipm:nts may be of a routine nature, 

customary, usual, and/or repetitive to the organization. Routine shipments are 

normally conducted using approved packaging that rreets the requirements of the DOE 

Explosives Safety Manual and DOT Regulations. Nonroutine On-Site shipments are 

em:rgency or one-t:il're shipm:nts of hazardous materials within controDed access areas 

for which there is no approved packaging. Line rnanagem:nt shall decKie that 

deviation from standard procedures is necessary to mission accorr.ylislurent and pennit 

the deviation. Packages used in the transportation of nomoutine On-Site shiprrents of 

HAZMA T shall be adequate and provkfe the maximum safety possible. The package 

shall be designed to ensure that there will be no significant release of hazardous 
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material into the envirorurent The cont.ainrrent rreasurl!s shall take into account the 

likelihood and cortc;equences of accidents, route and tiire of transit An HM1F or 

RM1F shall be completed as appropriate and shall accompany the shiprrent 

Errergency response infonnation shall be entered on the transfer form with the person 

identified as the point of contact available/reachable during the tiire the shiprrent is in 

transit. The package shall be marked and Jabeled as appropriate to describe the hazards 

of the material being shipped. V ~hicles used to transport hazardous materials shall be 

approved for such purposes, have the necessary installed safety and errergency 

equiprrent and shall be p1acarded when applicable (See Attachrn!nt Vll). Personnel 

perfonning On-Site hazardous material P&T functions shaH be authorized to 

perform those tasks by their Group Management. (See Attachrrent ~ 

7.1.2 Intra-Laboratory 

See Attachment XI for Intra-Laboratory P&T procedures. 

Intra-Laboratory shiprrents of hazardous materials must comply with the requirements 

of DOE Orders, 49 CFR, other applicable regulations and Laboratory policies and 

procedures. Intra-Laboratcry shiprrents of hazardous materials, in packaging that does 

not rreet DOT requirerrents, becorre On-Site shiprrents and rrrust be transferred over 

closed roads. Intra-Laboratory shiprrents of hazardous materia1s shall be made in 

authorized gove~nt vehicles operated by qualified Laboratory personnel Training 

and safety requirerrents of 49 CFR and the Federal Motor Carrier Safety Regulations 

1pply. An HMTF or RM1F, as appropriate, shall be completed and approved, to 

include errergency response infonnation, for each Intra-Laboratory shiprrent and shall 

act as the Shipping Docwrent Procedural steps governing Off-site shiprrents shall be 

followed for Intra-Laboratory shiprrents of hazardous materials. 

Only qualified HAZMAT personnel may perfonn Intra-Laboratory hazardous 

material P&:T tasks. 

7 .1.3 Oft' -Site 

See Attachment XI for Off-Site P&T procedures. 

Off-site shiprrents of hazardous materials rrrust be packag~ dOClllrented and 

transported by certified personnel in full compliance witL appJicabJe internationaL 

federal, state and Laboratory regulations. Off-site shiprrents of hazardous materials 

shall be processed through the appropriate Laboratory Shipper of Record. Before 

shipping hazardous materials off-site, the originator must include e~rergency response 

infonnation in the shipping papers. The etrergency response point of contact naJred 

on the shipping docun~nt must then be a·;aiJable to be contt.cted on a 24 hour basis 
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while the shiprrent is in transit. The Laboratory Shipper of Record shall forward the 

errergency response information to the Laboratory errergency response organization 

before the shiprrent is released to the coiillrercial carrier. A Shipping Manifest. HMTF 

or RMTF, as appropriate, shall be completed and approved and together with the 

MSDS, Errergency Response Guide Book extracts and any applicable exemptions, 

accompany the shiprrent to the Shipper of Record. 

Only qualified HAZMA T personnel may perfonn Off-Site h37Mdous material 

P&T tasks. 

7.2 Shipment Preparation 

7 .2.1 On-Site Shiprrents: (See Attachrrent X) 

7.2.2 Intra-Laboratory Shiprrents: (See Attachrrent XI) 

7 .2.3 Off-Site Shiprrents: (See Attachrrent XI) 

7.3 Quality ~ce 

OX-Division P&T activities are conducted under the "umbrella" of the LANL Quality 

Assurance Plan for Hazardous Material Packaging and Transponation dated May 20. 1993. 

7.4 Emergency Procedures 

In case of a spill. the Division Waste Managerrent Coordinator, the DX Division Facility 

Managerrent Designee and the Building Contact shall be notified. If the spill occurs outdoors, 

the Team Leader with ownership for the area will be notified. H e.rergency help is needed, call 

911. During all errergencies or incidents, Group Manage~nt shaD be ca1led as soon as 

possible. 

Shoukl an e~rgency situation arise while transporting explosives on-site, the driver is 

expected to use a two-way radio. Radios shall be available in HE transport vehicles to enable 

employees to call for assistance shou1d an e~rgency or breakdown situation occur. 

Instructions and guidelines to follow in the event of an e~gency or breakdown with a vehicle 

carrying High Explosives 

7 .4.1 Acciient I Frre 

• Inspect the load for evidence of fire. H there is a fire but the explosive material is 

not p~ or imminently involved, attempt to prevent the fire from spreading to 
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the load. The fire may be fought using the vehicle's fire extinguisher. If explosive 
items are removed from the vehicle, ensure their security. 

• If there is a fire that presently or imminently involves the load. evacuate ~ 
personnel to a minimum distance of 1250 feet from the vehicle. Block or diven 
traffic from the accident or fire. Notify and/or evacuate any potentially affected 
personneL 

• Unless the explosive cargo is imminently involved in the fire, the operator shall stay 
with the vehicle until proper disposition of the cargo is accomplished. Irnrred.iately 
notify the fire departrrent of the accident I fire and provide inforrmtion on the 
general type and a quantity of explosives involved. Notify the Group office. 

• Because of the potential of toxic and radioactive fu.rres in the event of a fire, the 
transponer should move "upwind" if possible from the burning vehicle. 1be 
errergency radiation exposures and risk of injury to individuals involved in rescue 
and recovery shall be kept ALARA per 10 CFR 835.1302 and RPP 107-7 of the 
Radiation Protection Standards. 

7 .4.2 Mechanical Breakdown 

• Remove the vehicle from the roadway as far as practical 

• Notify the appropriate authorities of the situation. 

• Maintain visual contact with the vehicle 

• If necessary, unload the vehicle to facilitate repair. 

8.0 REQUIRED RECORDS- Not Applicable 

9.0 REFERENCES 

• Departirent of Transponation (001) Code of Federal Regulations (CFR) 49 

• International Air Transport Association (IA T A) Dangerous Goods Regulations 

• Departtrent of Energy (DOE) Orders 460.1/460.2, "Fackaging and Transponaticn Safety'' 

• DOE Explosives Safety Manual 

• Lcs Alarms National Laboratory (LANL) Environrrent, Safety and Health Manual 

• LANL Packaging and Transportation Manual 

• LA.NL BUS-4 Site Specific Work Procedures 

• ESA-WMA Hazardous Materials (HAZMA1) Transportation Procedures 
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• OX-Division Operations Manual 

• OX-Division Training and Qualification Manual 

• 10 CFR 835 and RPP 107-7 (Radiation Protection Standards) 

10.0 A TI ACHMENTS 

I. OX-Division P&T Request 

DX-DO: SOP 3 
Original 

II. LANL Hazardous Materials Transfer Form (HMTF), Form 1468 (2/95) 

ill. LANL Radioactive Materials Transfer Form (RMTF), Form 1586 (2/95) 

IV. OX-Division HAZMAT Olecklist for Off-Site I Intra-Laboratory Shiptrents 

V. OX-Division Checklist for On-Site Explosives Shiptrents 

VI. OX-Division Checklist for Off-Site I Intra-Laboratory Explosives Shiptrents 

VII. General Explosives Transportation Requiretrents 

VITI. OX-Division Personnel Authorized to Perform HAZMAT Functions 

IX. Hazardous Materials Advisory Council Hazardous Materials 
Regulatory Reminder (HMAC HMRR) Checklist 

X. DX Division On-Site P&T Procedures 

XL DX Division Intra-Laboratory and Off-Site P&T Procedures 

X11. Record Of Annual Inspection 

Xill. Driver's Vehicle Inspection Report 



FROM/Zit 

DATE· 
f-· 
GROL"'P/PHONEIMS 

T NT3 ~iJG ./ROOM 

ATTACHMENT I 
. . ilX DIVISION P&T REQUEST 

Send to P950 I Fax. 667-6301 

Stephen DePaula I Bill McGarity 

' . 

" 

··-· 

r-,-----~--~~-----:---------
----------------------------

-----------·~ 

j To Group or Organization 

1 Attn.: (name I Z#) 

jPHO~S .. ·•···· 

t" FAX(if Ratrl/Classified} >> 

TAfBLDG./ROOM/Street •••. •••• ~.;.· 
Addie.~s if Off Site ·····. 

I tem(s) to be Shipped 

Quantitv i .. ·· .. ·· .. ·.· Description.·.····· ····•· •· .·•· .• • • § ·.· LineVaJIJe ~ 

Special Handling Requirements 

check one: 

Type of Material: 0 Hazardous 0 Non-Hazardous (inert) 

:\lSDS :\ vailable: 0 Yes 
(must accompany P&T Reque<! if haz.) 

Type of Shipment: OOn·sit 

Transportation Mode: 0 FEDEX 

Classification: OCRD 

Check If shipping hazardous material: 

OOxidizcr 

0Poison 

0 Explosives 

0 Liquid 

0 No 

0 Offsite Iota-Laboratory 

0 Air 0 Lab Vehicle 

0 SRD 0 Unclassif:ed 

0 Flammable 

0 Solid 

OCorrosive 

DRAM 

HAZARDOUS MATERIAL EMERGENCY RESPONSE CONTACTS 

0 Surface 

DGases 

0 Other 

l'~:t! ''.,h·' · •·· N .... '&''Z#CiX\J'i:iti?WiK&!!itl@rGiai!J!l J& l'd!fici':lre\~ 0\j'LtJ\lil:l!I&il'!fejp•l 

l-c6~~·caaa·l¥6~iri·:coaa:t(et£:,¢~~E:.;':;,:~:·::•::,::;:.::.::';•::•·~ 

... -:.::-:-:·:-.-:-.-::--:-.· .. · ... ·.:- -.":- .·.-:-,-:-·· ······················ :;::::::::;:::;::::::::;.:-:-:=::<· .....• 

Req{ifrfd'Delivef\fDa&• \\,/· '':., ,.,. i] ---------------------~ 

Emi~i~;R~viewCcmmii~ A@it,~~~x<···· •····• · j 
Wntt<JI ;;;:-;. J. OePau.a.; 1-2.06. re¥151011 



: ATTACWii~HAL\RDOUS MAll:RIAL.S TRANSFER" 
· (Other Thaut RadJoectlva)· 

r i \~1 ALAMOS "-· ... 
Ni.l ·_':NAL LABORATORY 

fHM No. ~~= IsM No. - loa; 
SE~BAL INSTRUCTIONS: TlUs form is an offlc:ial ~document for tran5f~ hazar:i)us matenal v.-*' L»4. 
hoondaries. Type or prirt all entries. MateriaJ Safety Data Sh&ats ( MSDSJ and appropriate Emergency Aesponte Guide 
:mormatwn rrust be attached to this doaJment. Olstri:lution of co~eted forms is indicated below. 

z N&Mnber- ZNumbw 

,----~ 

I EMERGENCY RESPONSE TELEPHONE NUMBER: (505) t:67-t211 

1..-·-~...------------------------------------...l. 
• 

....... __ _ 

r-----
AODmONAL TRANSPORTATION INFC'RMATJON 



Llt:3 ALAMOS ~~Tc¥1\te MATERIALS TRANSFER 

Nt-.'! ~ -~~..:AL LABORATORY 

'M ~Jo. IsM No. 'Coat CodeiProg Code\Cost Acx:t\Wk Pkg\i'uumbet I Da~a ____ __, 

<lEt-'gF\AL INSTRUCTIONS: This fonn is an official shipping dOCument for transporting radioactive material within L.ANL 

boundaries. Type or print all entries. Emergency Response Guide Information must be attached to this document. 

Di::;tribution ot completed forms is indicated below 

~a~ 
Name 

, 
T 

... 
j ~ IT eklpnone 

Group ITA 
&uldang Room 0 Telepnone I Group ITA 

5u!ldlng Room 

- . No. of I Proper :shlppJng Name Hazard Class 
UNINA Ouantny 

ltsrn Pkgs. 
Number (~msl 

A 

~-· Ro::.o:~.-.. -.;::l9 (S ) Physical Fonn Chemical Form Activity 
~I Transport 

Category lnoex 

Fassde Class I DOE or USNAC Identification Number Additional Descnp110n (s) 

-~-GlOSS Rad. Level Required Packaging Used Packaged By Z Number Date 

Netghl ( SurlaCII) Placards 

I 

' No.ot 11-'roper Shappang Name Hazard Class 
UNINA Ouantny 

I tam ?k.gs. 
Number (Grams) 

B 
i 

i:ladaoi\Ycltde (s ) Physical Fonn Chemical Form Activity 
Label Transport 

Category Index 

1
·r:,s:-.a~e Class I DOE or USNRC ldenbhcabon Number Additional Descnp110n (s) 

·---
t;rcss Rad. Level Required Packaging Used Padlaged By Z Number Date 

Nf~ogi'\t ( SurlaCII) Placards 

. Raoaancn vontrol T ecnnaaan ( Stgnarure) l. Number Dale 

I 
; :->ro-Fc.-ca ,:;epresenaauve (S1gnarure ) ZNumber Dale ramperiD 

. 
1----
I EMERGENCY RESPONSE "'ELEPHONE NUMBER: {505) 667-6211 

- EMERGENCY CONTACT ;ELEPKC.NE NUMBERS FOR ON-SITE TRANSFERS 

l~'ima IZ Number Group Telephone NumDer- 1 Emerg•ncy Response Guide Nurr.oert s ) 

llamA 

Name IZ Number Group Telephone Numa. ltemB 

SHIPPER·s Ct:RTIFICATION 

This is 11:1 certify that the above-named materials are ~:=.. descriled. =.=· marked. and labeled/placarded, and.,. in prep« conc1ticn 

for transportation according to the applicable regulations of e nt of Tran • 

~~~Signat&n) IZN~ IMaiiS~ I Dale 

' 
AODinONAL T::lANSPORTATION INFORMATION 

I 
~ Dnvu.Transponsr 

IZ Number Transport veniaa Lloensa Tag Number 

f~,qted Date and lrne of Amval Matanal -· ·- l:3y J~Numbar 10&18 

' l4 __ 

. ~,.. ........ "'t.:' 



ATTACHME~!T IV 

OX DIVISION HAZARDOUS MATERIAL CHECKLIST 

FOR OFFSITE/INTRA-LABORATORY SHIPMENTS 

f\CKAGED BY and DATE -
. ; ·c:STINATIOtJ OF SHIPMENT 

r.;:ORK ORDER. NUMBER 

ITE~lS BEING SHIPPED 
1-

REQUESTER 

CLASSIFICATION OF ITEMS CRD UNCL 

PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FORM 

2. Verrty that shipping address is an approved one for CAD or UNCL 

3. Obtain MSOS 

__ 4. Obtain items to be shipped 

5. If exemption is used 

_ a) obtain and follow exemption 

__ 6. Fill out a HMTF 

_a) If CAD make sure it is indicated and highlighted on HMTF 

__ 7. Obtain appropriate shipping container in accordance with 49 CFR I exemption 

8. Obtain packing matenals (foam. tape, trays. act. ) 

9. Package securely 

1 0. If CAD ensure CAD label is on outside of inner package only 

11. Place inner package inside outer package if CAD (per security reqUirements) 

__ 12. Mark box in accordance with 49 CFR I exemption 

__ 13. Place Hazard class & compatibility group labels on box in accordance with 49 CFR I exemption 

14. Move'11ent of material by 

_a) ESA-WMA or BUS P& T 

_ 1) Arrange for transfer 

__ 2) Rough draft shipping manife:;t 

__ 3) HMTF approval 

_ 4) Offer placards (if needed) 

_b) DX-1 with exemotio:1 Only 

__ 1) Type shippin'] manrest (if needed) 

_ 2) HMTF ..;rprcval 

__ 15. Package with the following items must aocompany the shipment 

__ a) Emergency Response Guide 
( include: PSN. HC, UN, PG, Net•) 

__ b) Shi;:.ping Manifest (if required) 

_c) HMTF 

16. Retain a copy of HMTF/ Shi~ing Manifest for DX-1 records 

17. Notify consignee of shipment 

Check:is: approved by: 

_d) MSDS 

_e) Exemption (if step #5 is used) 



ATTACHMENT V 

DX DIVISION CHECKLIST 

........ . . 

FOR ONSITE EXPLOSIVE SHIPMENTS 

PACKAGED BY and DATE 

DESTINATION OF SHIPMENT 

\VORK ORDER. NUMBER 

iTE~S BEI]';G SHIPPED 

REQUESTER 

CLASSIFICATION OF ITEMS CRD UNCL 
. 

PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FORM 

2. Verify that shipping address is an approved or.e for CRD or UNCL 

3. Obtain MSDS 

4. Obtain items to be shipped 

5. Take to OC if required 

.. 

------

6. Record issues using HE accountability form and give co;:..· .o HE Inventory Custodian (if not already cione) 

7. !I exemption IS used 

__ a) obtain exemption 

__ b) obtain and proceed w1th exeiT'ption checklist 

8. Obtain appropriate shipping container 

__ 9. Obtain packing materials (foam, tape, trays, ect. ) 

10. Package securely 

1 1. Mark box in accordance with 4~ CFR 

12. If CRD, place CRD label on outs1de of container 

1 3. Place Hazard class & compatibility group labels on box 

1 4. Fill out a HMTF 

__ a) H CRD make sure it is indic;:oted and hi£,hlighted on HMTF 

15. Movement of material by 

_c.) ESA-WMA or BUS-4 P& T VAN 

1) Arrange for tr'lnsfer 

__ a)ESA 

_b)BUS-4 

_b) DX-1 

1) Get group office apc·oval 

2) Must take radio 

3) HE vehicle must be used 

16. Package with the following items must accompany the shipment 

__ a) Emergency Response Guide _d) MSOS 

( include: PSN. HC, UN, PG. Net I) 

_b) HMTF _e) ac (if required) 

__ c) Exemption (if step #7 is used) 

17. Retain a copy of HMTF/ Shipping Manifest for OX-1 records 

__ 18. Nc:~y co,signee cf shipment 

~- · ~list ar-:-:oved bv: 
Written bY S. J. OeP•"la. 4-l-96. Revisioo 



ATTACHHENT VI 
OX DIVISION CHECKLIST 

FOR OFFSITE/INTRA-LABORATORY EXPLOSIVES SHIP~1EI\T 

-- ··- --
PACKAGED BY and DATE 

- -
DESTINATION OF SHIPMENT --
~VORK ORDER. NUMBER 

··--
ITEMS BEI:"'G SHIPPED 

-~-

REQUESTER 

CLASSIRCATION OF ITEMS CRD UNCL 
PACKAGING PROCEDURES 

1. Obtain a completed OX-DIVISION P& T REQUEST FORM 

2. Verify that shipping address is an approved one for CRD or UNCL 

3. Obtain MSDS 

4. Obtain rtems to be shipped 

5. Take to QC if required 

6. Record issues using HE accountability form and give copy to HE Inventory Custodian (if not already done) 

7. If exe~ ~tion is used 

_a) obta1n exemption 

_b) obtam and proceed with exemption checklist 

8. Obtain appropnate shipping container 

9. Obtain packing materials (foam, tape, t•:.lys, ect. ) 

10. Package securely 

11. If CRD ensure CRO label is on outside of inner package only 

12. Place inner package inside outer package if CRO (per securrty requirements) 

13. Mark box in accordance with 49 CFR 

14. Place Hazard class & compatibility group labels on box 

15. Fill out a HMTF 

_a) H CAD make sure rt is indicated and highlightE:Id on HMTF 

__ 16. Movement of material by 

_a) ESA-WMA __ b) DX-1 wrth Exemption Only 

1) Arrange f:;r transfer 1) Gst group off:::e approval/ 1ad;o 

2) Rough draft shipping manifest (offsite only) 2) Type shipping manifest (offsite onlt\ 

3) HMTF approval (intra-lab only) 3) HMTF approval 

17. Package with the fo!lowing items must acoompany the shipment 

_a) Emergency Response Guide 
(include: PSN. HC. UN. PG, ~elI) 

_b) Shipping Manifast (if r~quired) 

_c) HMTF 

18. Retain a copy of HMTF/ Shipping Manifest for DX-1 records 

19. NOTIFY concignee of shipment 

C'~ccklist auoroved bv: 

_d) MSDS 

_e) QC (if step #5 was required) 

_ f) Exemption (if step #7 is used) 

Wrinen bv S. J. DePlllla. 4-l-%. Rcvis1011 



~· 

A 'IT ACHMENT VTI 

GENERA!. EXPLOSIVES TRANSPORTATION REQUIREMENTS 

1. Vehicles used to transpon HE shall have wheel chocks, tie down straps and tie down 

points/rings to secure the load. 

2. When transporting HE, there shall be no loose items, such as handling gear, in the 

cargo compartirent of the vehicle. 

3. Rear view mirrors shall be installed/mounted on each side of an HE designated vehicle. 

4. One fire extinguisher with a minimum rating of 2A: 1 OBC shall be installed on all HE 

vehicles. 

5. An annual inspection of all HE vehicles shall be accomplished during the annual review 

of this SOP (See Attadurent Xll). An operational safety inspection shall be 

conducted on each HE vehicle prior to daily operation (See Attachrrent Xlll). 

6. Safety related equipment checl'.s and repairs shall be perfonred by maintenan<.e 

personnel during regularly scheduled maintenance periods. 

7. The speed limit for vehicles transporting HE within OX-Division Technical Areas 

(T As) is 25 MPH. The speed limit for vehicles transporting HE on roads between T As 

is 35 MPH unless a lower speed limit is posted. 

8. Explosives shall not be left in vehicles overnight or in unattended vehicles (out of sight 

of operator). 

9. When parking an HE vehicle equipped with a manual transmission, the ignition switch 

shall be turned off, the vehicle transmission placed in first gear and the emergency 

brake set. Vehicles equipped with automatic transmissions shall be placed in "park" 

and the emergency brake set when parked. 

10. A rear wheel shall be secured front and rear with wheel chocks when an HE vehicles is 

parked on a significant grade. 

11. Group manage~nt approvals shall be obtained prior to transporting explosjyes. 

12. The driver shall, at all tirres, demomtrate professional actions, behavior, manners and 

attitude. 

13. Fueling or maintenance of vehicles containing explosives is forbidden. 

14. No smoking or spark/fl.alre producing devices are allowed within 100 feet of vehicles 

containing explosives. 

15. Explosive containers shall not be opened while inside a vehicle. An exception to this 

requirement is when explosives must be inspected in an emergency. 

16. Goverrurent vehicles transporting HE shall not push or tow other vehicles. 

1'1. Vehicle engir~s shall be off during loading and unloadiftg of HE. 



18. Vehicles shall not be operated closer than 25 feet of exposed explosives, magazines, or 

other HE buildings when the facility doors are open. 

19. Low energy electro-explosive devices (EEDs) shall not be transported with other 

explosives. 

20. Personnel are forbidden from riding in the cargo compart:Irent of a vehicle transponing 

explosives. 

21. Explosives shall not be transponed during poor visibility, heavy snowfall. fog or 

during heavy rainfall 

22. Transportation of explosives during a lightning storm is forbidden. 

23. When transporting explosives, the driver shall keep a two-way radio with him'her at all 

titres. 

24. A physical barrier shall be installed!m-place between the driver and the cargo 

compart:Irent of vehicles transporting explosives. 
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Name 

.\ttachment VIII 

DX PERSONNEL AUTHORIZED TO PERFORM 

HAZMAT FUNCfiONS ON-SITE 

Group HAZMAT I Tasks/ Authori:~ati:J 



TTACHMENT L\ 

fDENTIFICA TION 

HAZARDOUS MATERIALS AOvf. COUNCIL 
1101 VERMONT AVENUE. NW 

SUITE 301 
WASHINGTON. DC 20005-3521 

HM Regulations Reminder (RMRR) 49 CFR Non-Bulk Bv Higbwav 

ProperShippingName(§l72.101(c))(l] ---------------------­

Teclmical Name(s) (§172.203(k))[15] ---------------------­

Class /Division(§ 172.10l(d))[2] ---- UNINAi#(§172.101(e))[2] -----------

Packing Group (§172.101(f))[3] __ _ 

Other (§ 171. 8) Hazardous Substance [17] ___ Materials Poisonous By Inhalatiaa [27] __ _ 

iACKAGING <Part 173) 

A. Quantity PER Packqe [30] ------

B. Packaging Authorizations (§ 172.10 l(i))[30] Column (SA)----- Column (88) -----

C. Special Provisions (§172.102(a))[31] -------------

0. Pa~ Selecrion(172.101(i))[31] Single __ Comb__::_.m__.an;.;..;·o_n __ ....:.......... 

E. General Packaging (172.101(i))[32] -----::.,r 

MARKING 

A. Proper Shipping Name (§172.301(a)){43J 

B. Teclmical Name(s) <§172.301(b)){43] 

C. UN/NA Number <§172.301(a)){43] 

D. Name and Address (§17:2.30l(d)){43) 

E. Oriem;.tion Arnrws (§172.311(a))(44] 

r. Haz.Subswce (§1 i2.324)(4SJ 

G. Pawging ~pee. Marla (§171.503){45] 
b-Y\E~::~C 

I 

H. Inhalation Hazard (§172.313(a)) (45] 

H. 6.1 Plastic Packapp (fl72.313(b)){4S] 

• u ____ I 
I'IIHtY .I:I.AA.i' rd 

' §112.400(a))[4 

I. Exemption (DOT-F.###)<§l72.30l(c))(46] 

J. Radinacti~ M31crials [46] 

K. Overpack (§173.2S(a)){46] 
_____ ........ _____ ....,.., __ . .,.-'-""=',__ _______ tl---------------==-14i=l~-.. -~ 

L ORM Desi&Dation (§l72.3l6(a))(46] 

M. Class 1 EX N·Jmber (§l'n-3:?0)(46] 

Appendix IV 



SHIPPING PAPERS(Sub Pan C) 

BASIC DESCRIPTION (§172.:02) ADDffiONAL DESCRIPTION <§172.:!03} 

A. Proper ShippiDc Name <§ln.=ou~xt>)(S3J A. DOT-E Number <I t7:.=03(a)}[S5] 

B. Tecbnic:al Name(s) <1172.20J<k>)(S3J B. Ltd Qty (§172..::03(b))(SS) 

C. lbzanf Cia.ssDivision (§172.=o:c~x2))[S4J C. Hazardous Substance (RQ/Name) (§172.203(c)){56) 

D. UNINA Number <§172.=o2(~X3))(S4J D. Dangerous When Wet (§172.203(j))[S6) 

E. Packinc Group (§172.202(aX4)){54) E. Poison/Name(§172.203(m.)(l))(56] 

F. Sequence (§172.202(b))[54] 
E. Inhalation llazard/Zone (§172.203(m.)(3)){S7) 

F. Hamdoas Was~a (57) 

G. Total Qty.(Gross or Net) (§172.202(aXS))l54J G. RESIDUE: Last Coatained <f112.-''03<eX3))(SIJ 

H. Emer.Response Tde. No.(§t72.604(a))(SS] 

~ .... r,.. ~ 
o(UUia 

Straight BiD 
(Pnlpcr saupp.a, N-. H.aDrU C1a& UNINA ~- .Pack:iq Group) 

A. Certification (§172.204 (a)){61] 

Tim is to certify that the above named matc:rials are propcdy cJassi6cri 

.Jexribcd, packaged. mm:ked aod labe1cd , aud arc in PfOPCr caritioa 

for traD.rportatiaD a:::cordin@ to the l!pPticabJe n:sulldions of thc Depart­

malt of T r:mspon:ll:icD. 

B. Sipature <§172.204( d))(6ll (Signature) 

PLACARDING <Sub Part f) Initial Emergepcy Response Information <Sub Part Gl 

A. Placards Selected and Offered (§172.5041505)[62] -----------

NtL an. 
~ "eiFl 

B. Placards Not Provided/Refased [64]: Placarded _____ <4S4 kg TableD ____ Ltd Qty ---

C. Properly Aftiud/Displayecl (1172.$041S16){D. oa 65J ---------

D. Emef'leucy Response lnlormation (fl72.602(a))(87) 

Geueral Notes and CommeutJ 

,--=-~-...;-.. ==-::::...::..::.=..::=.=.-:_:::.-=--=-=--=--:::-:-:-. ·=-==-=-:::. ====-======:;::========-=--=..:::.-=~--:-~---. 

c '"' K.\CAC. v.·..aoc:: (I~OGIIm 
Lialat _..,llSm ............. -At!=-. 



ATTACHMENT X 

DX DIVISION ON-SITE P&T PROCEDURES 

---
N/A YES NO TASK 

Authorized to perfonn P&T task. 
Authorized to handle this hazardous material 

Recipient authorized to receive this hazardous material 

Vehicle inspected and equipped for transporting HAZMA T 

HAZMA T Identified 
Proper Shipping Narre 
Technical N arre (if required) 
Hazard Class and Division 
UN Number 
Other (Hazardous Substance, Materials Poison By Inhalation) 

Packaging. 
Quantity per package 
Authorized packaging (Group Managerrent approval required if packaging 
used is non-standard) 
General packaging requirerrents rret 

Marking 
Proper Shipping Narre 
Technical N arre (s) 
UN Number 
To and From Address 

f---· 
Orientation Arrows (if required) 
Hazardous Substance (if required) 

Inhalation Hewsrd (if required) 
Exemption # (if used) 

I Radioactive Materials (if reqt!ired) 
Class 1 EX Number (if required) 

Labeline 
PliU.Ii1lJ Hazard 
Sub~~ 1 Hazard (if required) 
PJacerrent 

N/A YES NO TASK 
HMTForRMrFcompleted 



Hazardous Materials securely tied-down 

Vehicle Placarded (if required) 

Obtain Group Managerrent (or designee) approval to transport 

Consignee available to receive hazardous material 

Consig.t.ee signs HM1F or RMTF as rece_ipt 

HMTF or RMTF filed 
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ATIACHMENT X 

DX DMSICJN ON-S.:.TE P&T PROCEDURES 

--· 
N/A YES NO TASK 

Authorized to perform P&T task. 

Authorized to handle this hazardous material. 

Recipient authorized to receive this hazardous material 
-

Vehicle inspected and equipped for transporting HAZMA T 

HAZMA T Identified 
Proper Shipping Narre 
Technical N arre (if r~uired) 
Hazard Class and Division 
UN Number 
Other (Hazardous Substance, Materials Poison By Inhalation) 

Packaging 
Quantity per package 
Authorized packaging (Group Managetrent approval required if packaging 

used is non-standard) 
General packaging requiretrents tret 

Marking 
Proper Shipping Narre 
Technical Narre (s) 
UN Number 
To and Fro:n Address 
Orientation Arrows (if required) 

Hazardous Substance (if required) 

Inhalation Hazard (if required) ·-
Exemption # (if used) 
Radioactive Materials (if required) 

Class 1 EX Number (if~uired) 

Labelin2 
~\iu.w y Hazard 
Subsidiary_ Hazard (if_ required) 

P1acetrent 

N/A YES NO TASK 

I HMTF or RMTF col!lQ_leted 
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Hazardous Materials securely tied-down 

Vehicle Placarded (if required) 

Obtain Group Management (or designee) approval to transport 

Consignee available to receive hazardous material 

Consigt1ee sig_ns HMTF or RMTF as receim 

·-
HM1F or RMTF filed 
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ATTACHMENT Xl 

A. Identification 

The first step in the procedure to be followed by all HAZMA T employees, who offer products 
for transportation, is to detennine if the material that is being shipped is regulated as a 
hazardous material If the material is regulated as a hazardous material, it must be shipped 
using the prescribed shipping narre and description, packaging, labeling, marking, and must be 
handled as required by regulations. 

You must also be aware of any exceptions which may be authorized within the regulations for 
specific quantities or hazard classes of materials. An exception rreans tha~ when authorized 
within the regulations, and when specific conditions are tret, certain materials may not require 
full compliance with all of the regulations. 

The key to proper identification of a hazardous material is information. Gather as much 
information as possible prior to beginning the shipping process. Sources of information 
include: MSDSs, asking specific questions about the material and past practices, if they were 
done correctly. 

Determine if the material is regulated as hazardous material, in the intended mode of 
transportation, in the quantity being shipped. Using the Hazardous Materials Table O-IMT) in 
49 CFR 172.101 and the following checklist, determine the proper shipping narre (PSN): 

1. Is the material listed by technical name in Column (2)? 

Yes. It is a regulated hazardous material Go to Item 2. 
No. It MAY be a regulated hazardous material Go to Item 6. 

2. Is the material listed in Column (2) in Roman Type (not italics)? 

Yes. It IS a proper shipping narre. Go to Item 3. 
No. It MAY NOT be used as a proper shipping name. 

See the entry following the narre in italics. Go to Item 3. 

3. Is the material listed in Column (2) technically pure? 

Yes. It may be used as the proper shipping name, Go to Item 5. 
No. You may need to se:Ject an alternate proper shipping IUll're. Go to Item 4. 



4. Is the material in a mixture or solution with other materials, either hazardous or 

non-hazardous? 

Yes. Select an alternate PSN using the information in Step #1, such as n.o.s., 

mixture or solution descriptions, etc. For materials which rreet the definition 

of more than one hazard class, consult the Precedence of Hazard Table (49 

CFR 173.2(b)). Go to Item 5. 

No. Go to Item 5. 

5. After selecting the PSN for the material, check Column (1) of the HMT. Is there 

a symbol in Colunm (1), preceding the entry you have selected? 

Yes. Review 49 CFR 172.10l(b) that describes the applicability of the symbol in 

Colunm ( 1) to determine if the material is regulated in the intended mode of 

transportation and if the PSN is authorized. Go to Item 6. 

No. The material is regulated by all modes using the PSN you have selected, unless 

otherwise excepted. Go to Item 6. 

6. H the material identified by the PSN is listed in Appendix" A" of the HMT (49 

CFR 172.101) and meets or exceeds the reportable quantity (RQ) listed, it is also 

an environmentally hazardous substance. 

• Is the material being shipped a hazardous substance? 

• Is the material being shipped a marine pollutant? 

• Is it both a hazardous substance and a marine pollutant? 

Yes. Review Step #1 to select the PSN. 
No. Continue- Go to Item 7. 

7. Do the PSN, Haw-d C~ivision, UN Identification Number, Packing Group, 

Special Provisions, Packaging authorization, Quantity limitations, and physical 

characteristics meet the regulatory requirements and modal considerations for 

this shipment? 

Yes. Go to Item 8. 
No. Review Step #1. 

8. Are the materials poisonous by inhalation? 

Yes. (Keep in mind for Marking - 7 .2.3 Item 7, Labeling aiX1 Shipping Papers) 

No. Olecldist complete. Proceed to Package SeJection. 
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B. Package Selection 

Each hazard class presents its own unique characteristics which have been take into 

consideration for determining the safest and most efficient packaging to be use during 

transportation. As a result of historical experience and extensive testing, specific packaging has 

been selected for each material to be shipped. This selected packaging is referred to as 

"authorized" packaging. Only authorized packaging may be used to transpon hazardous 

materials. 

When specification packaging is required, hazardous materials shipl'"(l!nts must only be offered 

for transportation when the applicable packaging has been used and the required performance 

testing has been conducted to qualify the packaging for use. The criteria for testing packages 

and packaging are found in 49 CFR 178.602-609. 

When tests are conducted and packages or packaging are certified as ~ting the UN 

Standard, the packaging manufacturer or other persons conducting the testing, must mark each 

container with the required specification marking which serves as the official certification. 

Records of the testing, narres and locations where the testing was conducted and the results of 

those tests are retained for two years and are subject to DOT review at any tirre. lbe 

standards for packaging and the codes for each are found in 49 CFR 178.504 through 178.523. 

HM 181 and 49 CFR require that all packages and packaging ~tor exceed UN Standards. 

Using the Proper Shipping N~ (PSN) selected, use the following checklist to detennine the 

appropriate package/packaging for each hazardous material to be shipped. 

1. Does an entry appear in Column (SA)? 

Yes. Go to Item 2. 
No. Go to Item 3. 

2. Read the section listed in Column (8A) and proceed to Section 173.--. Does the 

material to be shipped qualify for an exception in the quantity and type of 

packaging selected? 

Yes. Follow the packaging instructions for the "exceptions" as authorized. Co to 

Item 8. 
No. Go to Item 3. 

3. Will the material be shipped in a non-hulk packaging (49 CFR 171.8)? 

Yes Read the section listed in Column (8B) and select authorized packaging. Go to 

Ite'n 5. 
No. Go to Item. 4. 



.. 

4. Will the material be shipped in Bulk packaging (49 CFR 171.8)? 

Yes. Read the section listed in Column (8C) and select authorized packaging. Go to 

Item5. 
No. Go to Item6. 

5. Are special provisions listed in Column (7)? 

Yes. Read and follow the appropriate Special Provisions in 172.102 which 
correspond to the code in Colwm (7), in addition to the packaging 
authorization in Column (8). Go to Item 6. 

No. Go to Item6. 

6. Check Column (5) of the HMT. Check the performance level (X,Y,Z for Packing 

Gr:oup qualification) code within the UN package marking. H a Packing Group 

is listed in Column (5) does the packaging selected meet or exceed the 

performance level testing criteria and marking for that Packing Group? 

Yes. Go to Item 7. 
No. Select an alternate packaging which meets the perfonnance level for the 

Packing Group listed. Go to Item 7. 

7. Is the packaging marked with the proper code within the UN marldng to qualify 

it for use with the material which wiD be put in the container? 

Yes. Go to Item 8. 
No. Select an alternate packaging which qualifies for use with the intended 

contents. Go to Item 8. 

8. Does the completed package comply with the General Packaging Standards for 

all packages in 49 CFR 173? 

Yes. Go to Item 9. 
No. Make necessary corrections. Go to Item 9. 

9. H specification packaging is required, has the package been tested and marked to 

show that it is qualified to be used in transportation, for the material contained 

within the package, by displaying the appropriate UN or DOT specification 

markings and packaging manufacturers symbol? 

Yes. Clleckiist completed. 
No. Review Step #1. Select alternate packaging. 

NOTE!!! DO NOT EXCEED TilE QUANTITY PER PACKAGE. 



C. :. larking 

Markings on packaging containing hazardous materials offered for transportation provide 

essential information for communicating the hazards which may be present in the package, and 

for verifying that the package is appropriate for the contents. 

Using the PSN and the package selected, use me following checklist to determine the 

appropriate Marking for the shipment. 

1. The container is a non-bulk package. 

Yes. Go to Item 2. 
No. It is a bulk pac:,age. Go to Item 9. (Item 9 deleted) 

2. · Th~ material has been re-named Consume Commodity and re-c~ified as 

ORM-D as pennitted in Column (SA) of the HMT. 

Yes. Mark the package with the PSN and the ORM-D nmking. Go to Item 8. 

No. Go to Item 3. 

3. The material is being shipped under the Limited Quantity exception as 

pennitted in Column (SA) of the HMT. 

Yes. Mark the package with the PSN and the words "Limited Quantity." Go to 

Item4 
No. Go to Item4. 

4. Has the PSN, Technical Name, and any other required additional descriptions, 

and the identification number with the UN or NA prefix been legibly marked in 

English on the package? 

Yes. Go to Item5. 
Nu. Review the marking requirerrents in 49 CFR 172.300 and make corrections as 

appropriate. Go back to Item 1. 

5. Does the package contain inside containers with liquid contents? 

Yes. Pack with closure upward and mark with orientation arrows to show "this end 

up". Go to Item6. 
No. Go to Item6. 

6. Does the package require marking with the name and addfesl; of the consignee 

or consignor? 

Yes. Check for the required nmking. Go to Item 7. 

No. Go to Item 7. 

... 



7. Does the package contain Division 2.3 materials or 6.1 poisonous liquids which 

\\ill be identified as "Poison--Inhalation Hazard" on the shipping paper? 

(reference 7.2.1, Item 8) 

Yes. Check the package for the marking "Inhalation Hazard" in association with the 

required labels. Go to Item 8. 
No. Go to Item 8. 

8. Does the package contain material identified as a Hamrdous Substance? 

Yes. Check the package for the letters "RQ" in front of the PSN. Go to Item 9. 

No. Go to Item 9. 

9. Item 9 deals with Marine Pollutants. Disregard unless shipping by water. Go to 

Item 10. 

10. Are aU required markings visible on the package and unobstructed by labels or 

other markings that couJd make them ineffective? 

Yes. Go to Item 11. 
No Review marking requiretrents in 49 CFR and make corrections. Go to Item 

11. 

11. Have additional markings, when appropriate, been applied such as Warning for 

Oass 6.1 (toxic) plastic containers, DOT-E Radioactive Materials, 

Overpack, Class 1 EX Number? 

Yes. Checklist completed. 
No. Review additional marking requirerrents in 49 CFR, make corrections. 

Checklist completed. 

D. Labeling 

Labels are a very important rreans of comnumicating the fact that hazardous materials are 

contained in a package offered for transportation. and also provide an easily recognized rreans 

of identifying the type ofbazards involved. Labels comnnmicate the hazards of the material 

contained within a package by rreans of their shape, color, and content Each label required by 

DOT to be displa}ed on a package containing hazardous materials must be produced according 

to specifications in 49 O'R 172.407. 

Using the PSN selected, detennine the appropriate labeling to be applied to package of 

hazardous materials using the following checklist: 
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l. Is the material identified as a regulated material in the HMT? 

Yes. Check Colwnn (6) of the HMT, note all labels listed. Go to Item 2. 

:--:o. No labels required. Checklist completed. 

2. Is the material being shipped under an exception as "limited quantity", "small 

quantity", or other as listed in Column (SA) of the HMT? 

Yes. Check the requirerrents of the 49 CFR 173 Section found in Colurm (8A). Go 

to Item 3. 
No. Go to Item 3. 

3. Has the material been classified as an ORM-D (Consumer Commodity) as 

authorized by Part 173? 

Yes. No labels required. Checklist completed. 
No. Go to Item4. 

4. Does the material meet the definition of any other hazard class, even though 

additional labels are not listed in Column (6)? 

Yes. Follow Subsidiary Hazard Labels Table in 49 CFR. Go to Item 5. 

No. Go to Item 5. 

5. Does the package require labels representing the hazard class of the materials 

actually contained th~? 

Yes. Affix the required labels to the package. Go to Item 6. 
No. No labels may be displayed on the package. Go to Item 6. 

6. Are labels affixed as indicated below? 

• S-!Cllrely affixed to any su.rface other than the bottom 

• On the SAME si:Je as the PSN marking if the package is large !nough 

• On a background of contrasting color or have a contrasting border 

• Visible and 'lOt obscured by markings or attachments 

• Multiple Jabels, when required, displayed next to eac.b other (subsidiary shou1d be 

adjacent to the right and below primary) 

• Primary hazard label with Class and/or Division number in lower quadrant 

• Subsidiary hazard with NO Class or Division number disp1ayed in lower quadrant 

• Multiple labels when required for larger packages 

• Proper color, size, specification and orientation (diaimnd on point, writing horizontal, 

readable )eft to right) 

• ALL labels visible when overpacked or placed inside an outer container OR additional 

labels on the outside container 



• All modal label requirerrents checked and labels or stick-on type markings affixed if 

required (CARGO AIRCRAFT ONLY, MARINE POLLUTANTS, etc.) 

Yes. Labels comply. Checklist completed. 
No. Review 49 CFR 172.401-450, make corrections and complete checklist again 

E. Prepare Shipping Papers 

The Shipping Paper is a very important part of the communication process for identifying 

hazardous materials which are offered in transportation and, if properly prepared, provides vital 

infonnation for elll!rgency response personnel in the event of an accident 

OX-Division personnel do not prepare shipping papers since shipping papers are prepared by 

the Laboratory "Shipper of Record" for the hazardous material being shipped. However, the 

Shipper ofRecord will require specific information from OX-Division P&T personnel to 

facilitate the shiplll!nt OX-Division P&T personnel shall provide shipping paper infonnation 

in draft form to the Laboratory Shipper of Record. 

The following information is required as appropriate: 

• Proper Shipping Narre 
• Technical Narre 
• Hazard Class/Division 
• UN/NA Nwnber 
• Pacldng Group 
• Total Quantity (Gross or Net) 
• 24 Hour Elll!rgency Response 

Narres (2) 
Work Telephone Number 
Holll! Telephone Number 

F. Placarding 

• DOT-E Number 
• Limited Quantity 
• Hazardous Substance (RQ I Narre) 
• Dangerous When Wet 
• Poison I Narre 
• Inhalation Hazard I Zone 
• Hazardous Wastes 
• RESIDUE: Last Contained 

Placards are used to communicate the hazards within a cargo transport vehicle which contains 

certain packages of hazardous materials when offered for transportation. PJacards are 

required to be constructed of durable material with mininmm dirrensions specified in 49 CFR 

172.519. When properly displayed in transportation, pJacards proWJe errergency responders 

with a warning sign identifying hazardous materia1s which may pose health or safety problem; 

in an accXient. 

OX-Division personnel are not nonnally required to transport hazardous materials in 

comrrerce. Placarding of vehicles transpc -:ing hazardous materials Off-site aiXi Intra­

Laboratory is the responsibility of the Lai. ,ratory Shipper of Record and the Carra-. 
However, OX-Division HAZMA T personnel may be required to transport HAZMA TOn-Site, 

thus requiring placards. 
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OX-Division HAZMAT personnel transporting hazardous materials ON-Site shall placard the 

transport vehicle as required by 49 CFR 172.504, Table 1 or 2. If Placards are required, they 

shall comply with display requirements outlined in 49 CFR 172.504-519. 

G. Exceptions 

1. General Procedures 

Elerrents of OX-Division as well as other organizations in the DOE Complex create new 

explosives to be used and tested for future projects. A new explosive is (1) an explosive 

produced by a person who has not previously produced that explosive or (2) an explosive 

previously produced by a person who has made a change in the formulation. design or process 

so as to alter any of the properties of the explosive. 

Transportation regulations require new explosives be approved by a competent authority. The 

-,uthority in the United States is the Associate Administrator for Hazardous Material Safety. 

New explosives made by or under the supervision of the DOD or the DOE may be approved in 

t."le sarre manner as cotmrercial explosives producers through Bureau of Explosives or the 

Bureau of Mines: or through examination, testing and approval by either the designated Army, 

Navy, or Air Force component of DOD, or by the l>!partment of Energy. The classifying 

entity sponsoring development of an explosive item or assembly is responsible for developing 

necessary data. This data is used to assign an appropriate hazard class/division. compatibility 

group, DOT shipping description, DOT label and UN number. A report of each approval 

granted by DOD or DOE( with supporting laboratory data) must be filed with the DOT 

Associate Administrator and an acknowledgment must be received prior to offering the new 

explosive for transportation. 

2. Interim Hazard Classifications 

An Interim Hazard Classification (lliC) exemption temporarily authorizes transportation of 

new explosives when offered by DOE contractors under coiTliD!rcial bills of Jading. 1be IHC 

is not applicable for shipment of e~losives by private contractors for non-DOE contracts. The 

organization sponsoring development of an explosive substance or assem'>ly is responsible for 

requesting the lliC and for providing supporting data to the responsible DOE IHC authority. 

Any change in packaging or explosive components in an item requires reexamination of the 

item by the responsible IHC authority to ascertain the need for revision of the lliC. An IHC 

exemption may be issued for a period up to one :year. Extension beyond one year requires a 

request from the originator, with justification, for renewal by the issuing organization. 

3. Explosive Numbers <EX Numbers) 

EX Numbers are assigned to new explosives after considerable testing and analysis. A written 

request for a permanent classification action is prepared stating the proposed classification, 



rrethod of packaging, marking, labeling, and mode of transportation. Applicable supporting 

data is submitted along with the request to the responsible DOE Operations Office. Upon 

review and detennination that the request is proper and the data supports the hazard 

classification assigrurent, the operations office will approve the request, assign pennanent 

classification, and issue a classification approval decurrent. Copies of the classification 

approval doclll'rent and supponing data are submitted to DOE Headquarters for a submittal 

review and filing with DOT. The official submittal by HQ/DOE to DOT formally requests the 

DOT registration of the material being classified. Under DOTs new explosives classification 

program DOT Competent Authority Approval is provided along with the registration (EX­

Number). 

4. DOT Exemptions 

The use of DOT Exemptions for the packaging and transportation of hazardous materials is 

authorized in accordance DOT regulations specified in 49 CFR 171-180. The DOT exemption 

procedures for DOE contractors are detailed in DOE Order 1540.2, "Hazardous Material 

Packaging for Transport - Administrative Procedures." 



.. '. .. . . ATTACI-lHENT XII 

OX . · ANNUAL VEHICLE CHECKLIST 

DATE: 
TAG NUMBER: 
INSPECTOR: 

I SECTION TO CHECK 
NOT 

OK OK NA co~ 

G ~RES 
~ODY 
DOORS & LOCKS 
TAILGATE 
WINDSHIELD 
\VINDOWS 
tv1IIt.l{0 RS 
HEADLIGHTS 

Brights 
Dims 

TURN SIGNALS 
, BRAKE LIGHTS 
..-
i RACK-UP LIGHTS 
i !~ARKING LIGHTS 
il.TORN l- .. 

\VIPERS 
\VINDSHIELD WASHER 

RADIO 
'HEATER 

~EFROSTER 
-\IR CONDITIONER 
UPHOlSTERY 
GENERAL INTERIOR 

SPARE TIRE 
BRAKFS 
EMERGENCY BRAKE 

NOISES 
LEAKS (Gas, Oil, Ect.) -EMERGENCY FLASHERS 

1 FIRE EXTINGUISHEP.S 

TIE DOWNS 
\VHEEL CHOCKS 
OTHER 

--



ATTACHNENT XIII 

DX VEHICLE CHECKLIST 

DATE: 
TAG NUMBER: 
COORDINATOR: 

NOT 
SECTION OK OK NA COMMENTS I SIGNATURE 

Radiological Check 
Tires 
Wheel wells 
Under frame 
Engine air filter 
Trunk 
Bed 
Floorboard 
Under seats 

I Glove box 
! Passenger area 

Driver area 
Other 

Explosive Check 
Visual 

Explosive Check 
Smear 

t Hazardous Material 
Check 

~--
1 Glove box 
--

I Behind seats 
Floor 
Trunk 

r-
Bed 
Toolbox 

' Other 
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1.0 INTRODUcnON 
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Group DX-2 performs tests and operations on new high-explosives that have 
unknown properties and characteristics. These operations generate waste that 
cannot be sent to Group ESA-WMA for disposal because of its uncharacterized 
nature or experimental history. These wastes are destroyed at Technical Area 
(TA) 14 (Q-site East), by either burning or detonation. This SOP is a a prerequisite 
to DX-2:SOP 6.1, 'Q-Site East (TA-14) Firing Operations'. 

2.0 PURPOSE 

The purpose of this operation is to safely destroy HE waste and HE-contaminated 
waste originating in Group DX-2. 

3.0 SCOPE 

This SOP applies to all DX-2 personnel who perform the burning and detonation 
operations. These operations shall only be performed by Group DX-2 personnel 
at TA-14 Q-Site East, Building 23 and the adjacent firing area. 

4.0 DEFINITIONS 

HE-Contaminated Waste: Materials such as rags; paper; sample 
containers; Kimwipes; toothpicks; other 
process and clean-up waste with 
contaminated residual amounts of energetic 
material. 

HE Waste: Damaged or suspect devices, consolidated or 
powder explosives that have undergone 
severe damage during testing, experimental 
explosives, explosives of temporary interest, 
newly synthesized compounds, new 
mixtures, and uncharacterized explosives. 

5.0 RESPONSIBILITIES 

5.1 Group Leader 
• Ensures that the necessary policies, procedures, equipment, training, 

and manpower are available for this operation and delegates the 
responsibility for implementation of details to a designated Staff 
Member. 
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5.2 Designated Staff Member 

DX-2: SOP 6.1.5 
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• Implements the details for safely performing these operations. 
• Chooses, along with the Group Leader, the Firing Site Leader. 

5.3 Firing Site Leader 
• Has primary responsibility for safe operations. 
• Supervises routine bll!ning and detonation operations. 
• Trains operators. 

5.4 Operator 
• Is responsible for safe operations. 
• Assists Firing Site Leader in the burning and detonation operations. 

5.5 OX-DO Training Generalist 
• Provides information on training for this operation. Training is in 

accordance with the Laboratory's Administrative Requirements 
(ARs) in the Environment, Safety, and Health Manual and the DOE 
Explosives Safety Manual, Chapter V. 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Location, Composition, and Weight Limitations 

Location, composition, and weight limitations depend on whether the waste 
will be destroyed by burning or by detonation. HE-contaminated waste will be 
burned, and HE waste will be detonated. 

6.1.1 Burning Operation 

HE-contaminated waste shall be burned in the burn cage (Fig. 1) located 
near Mound 3. The cage shall be positioned so that it is in full view 
from the observation ports in Room 101 of Building 23. 

Only small samples of HE waste that would pose no hazard to the burn 
cage or the area, if they should burn rapidly, shall be burned in any one 
waste-disposal operation. 
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Fig. 1. Burn cage. 

6.1.2 Detonation Operation 
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HE waste shall be destroyed by detonation on Mound 3. 

6.1.3 Weight Limitations 

Weight limitations are as follows. 

Operation Weight Limitation 

Burning 50 lb of combustibles in each bum 

Detonation 20-totallb per test 

6.2 Personnel Limits 

The personnel limits in DX-2:.SOP 6.1, 'Q-Site East {TA-14) Firing Operations' 
shall be followed for this operation. 

6.3 Transportation 

The requirements for transporting HE-contaminated waste and small samples 
of HE waste for burning and detonation are listed below. 

• Waste shall be transported directly to to the 
firing mound at TA-14 Q-Site East in accordance 
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with DX-2:SOP 1.9, 'Packaging and On-Site 
Transportation of Explosives,' for on-site 
transportation. 

• No quantity greater than that which can be 
disposed of in a single day shall be transported to 
TA-14 Q-Site East. 

7.0 PROCEDURAL STEPS 

7.1 Preparations Before Burning 

Follow the procedures below when preparing to burn HE-contaminated waste. 

Step Action 

1 • Notify appropriate ES&H contact (See Attachment) no less than 48 
hours prior to the scheduled burn. 

2 • Clear the area by driving to Q-Site West (TA-14-34) and Mound 5 at 
Q-Site East to make sure that no unauthorized personnel are 
within the site. 

• Alert any personnel at Q-Site West that a burn operation is to occur 
and inform them of the type of material involved. 

3 Make sure that plenty of fuel is available to completely destroy the 
waste and the containers. 

4 • Uncover the bum cage, 

• Check the bum cage to see that no metal or foreign objects are in 
the middle section where the waste will be placed, and 

• Remove any that are found. 

5 • Check the bottom, or fuel space, for undestroyed material and 
• Wrap any that is found in paper and place it on the grate. 
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Step Action 

6 Open all containers, such as glass or plastic, where a pressure buildup 
could occur. 

Note: If waste containers are wet, return them to the originator for 
proper drying. 

!CAUTION I 
DO NOT combine materials. Keep all HEs in their 
separate containers. 

7 Place the waste container on the grate, spaced so a good draft will 
result during burning. 

7.2 Burning Operation 

Follow the steps below for destroying HE-contaminated waste. 

Step Action 

1 Short the end of the composition discharge unit (CDU) detonator 
cable. 

2 Attach two igniters in parallel to the detonator cable and place them 
in the fuel space. 

3 Sprinkle fuel on the HE-contaminated waste to enhance destruction 
of the waste and aid in ignition. 

Note: Use only volatile hydrocarbons, such as acetone, fuel oil, 
hexane, as a fuel. 

---\ o l0 L :II' I CAU 
DO NOT use any material that c 1 in its 
molecular composition. If in dou ted Staff 
Member in chai"Q_e of Q-Site Eas1 

4 Cover the top of the bum cage wiL _u .... "u.~ mesn provided to 
minimize the escape of burning particles. 
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Step Action 

5 Fire the ignitors using the firing control unit in Room 101 of 
Building Q-23 (see OX-2:SOP 6.1, 'Q-Site East (TA-14) Firing 
Operations.). 

Note: The siren will go through its normal sequence, but the Firing 
Supervisor may turn the siren off after determining that the 
burn is progressing satisfactorily. 

6 • Wait for at least 10 minutes after visible flaming has stopped and 
• Then sound the "all-clear" signal. 

Note: If there is still a considerable amount of smoke, the Firing 
Site Leader must use his judgment about delaying the all-
clear signal. 

7 In the event of a misfire, do not approach the area until at least 
10 minutes have elapsed without any evidence of flames or smoke 
in the burn cage (See Attachment II). 

8 00 NOT use the burn cage for another burn operation for 24 hours. 

9 After 24 hours or more, remove the ashes and place in the satellite 
storage outside Building 23. 

10 Cover the burn cage with a tarp. 

7.3 Detonation Operation 

HE waste that cannot be disposed of by ESA-WMA because of its nature or 
experimental history shall be destroyed by detonation at TA-14 Q-Site East. The 
steps below shall be followed for detonating HE waste. 

Step Action 

1 Be sure you have a completed test sheet according to see OX-2:SOP 
6.1, 'Q-Site East (TA-14) Firing Operations, signed by the designated 
Staff Member or alternate in charge of firing operations. 

2 • Clear the area by driving to Q-Site West (TA-14-34) and Mound 5 at 
Q-Site East to make sure that no unauthorized personnel are 
within the site. 

• Alert any personnel at Q-Site West that a detonation operation is 
to occur and inform them of the type of material involved. 
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Step Action 

3 • Inspect Mound 3 and 
• Rake to remove any foreign materials such as metal fragments or 

rocks if necessary. 

4 Place the HE to be disposed into a cardboard container. 

5 Fill the container with less than or equal to 20 lbs total HE weight of 
bulk explosive, such as nitroguanidine (NQ). 

6 Place a booster into the bulk explosive so that it makes good contact. 

Notes: • Consolidated explosives known to be less sensitive to 
impact than 10 em on Type 12 tools, 15 em on Type 12B 
tools, or resistant to more than 0.05 joules in the 3-mil 
lead-foil spark test may be removed from their containers, 
placed gently on clean sand, and fired with a booster taped 
to the charge or placed in contact with the charge. 

• More sensitive explosives or experimental HE without 
impact data will require a safety work permit (SWP). 

7 Follow the instructions in DX-2:SOP 6.1, 'Q-Site East (TA-14) Firing 
Operations' to perform the test. 

8 If a misfire occurs, follow procedure outlined in in DX-2:SOP 6.1, 'Q-
Site East (TA-14) Firing Operations.' 

7.4 Disposing of Waste 

Waste generated from these operations shall be packaged and disposed of 
according to DX-2:SOP 1.5 'Disposal of Hazardous Materials and 
Contaminated Equipment.' Waste minimization will be handled according 
to the OX-Division Operations Manual, and AR-10-3. 
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In the event of an emergency situation, the Building Emergency Plan (BEP)/ 
Site Emergency Plan (SEP) shall be followed. The BEP /SEP shall be available 
in Building Q-23 and the operators shall be familiar with its contents. 

8.0 REQUIRED RECORDS 

• DX-2:SOP 6.1 , 'Q-Site East (TA-14) Firing Operations' 

• Completed and signed Test Sheet (for detonation or burning) 

• DX-2 Q-Site East Check List, Burning of HE-Contaminated Waste 

9.0 REFERENCES 

• DOE Explosives · fety Manual 

• Los Alamos Envuonment, Safety, and Health Manual 

• OX-Division Operation Manual 

• DX-2:SOP 1.5, Disposal of Hazardous Materials 

• DX-2:SOP 1.9, Packaging and On-Site Transportation of Explosives 

• DX-2:SOP 6.1, Q-Site East (TA-14) Firing Operations 

• Building Emergency Plan/Site Emergency Plan (BEP /SEP) 

• AR-10-3 

10.0 ATTACHMENTS 

I. ES&H Contact List 

II. DX-2 Q-Site Check List, Burning of HE Contaminated Waste 
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ES&H Contact List 

The ESH-17 contacts are: 

David Jardine 

Leland Maez 

Jean Dewart 

667-3615 

665-1240 

665-0239 
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One of these people need to be contacted one to two days prior to each bwn 
at Q-Site. 



December 1995 
Page 14 of 15 

Destruction of HE-Contaminated 
Waste and HE Waste 

This page intentionally left blank. 

DX-2: SOP 6.1.5 
Revision C 



DX-l:SOP 6.1.5 
Revision C 

Destruction of HE-Contaminated 
Waste and HE Waste 

December 1995 
Page lS,f 15 

Attachment II 

DX-2 Q-Site Check List 
Burning of HE-Contaminated Waste 

Requester ----------- Date Burned --------ChMgeCode _________________ _ 

This checklist is intended for use as a safety supplement to DX-2:SOP 6.1.5 "Destruction 
of HE-Contaminated Waste and Waste HE." All Q-Site users must be familiu with the 
Group DX-2 SOPs 6.1 and 6.1.5. This checklist should be referred to by the Firing 
Supervisor subsequent to burning in the burn cage and prior to final uming. In the event 
of a misfire, follow the checklist on the other side of this page. 

OK 

t::l 

c::l 
c::l 

t::l 

t::l 

c::l 

1::1 
1::1 
c:::l 
c:::l 
c::l 

t::l 

1::1 
1::1 

t:l 
Q 

Q 
Signature 

N/A 

t::l 

c::l 
c::l 
t::l 

t::l 

1::1 

1::1 
t::l 

c:::l 
c:::l 
c::l 

c 
t::l 
c:::l 
t:l 
1::1 

1::1 

1) Secure and cleu area. 

2) Ensure bum cage is clean. 

3) Open all glass and plastic containers. 

4) Place waste material to be burned on grate. 

5) Short end of detonator cable. 

6) Attach ignitors to detonator cable and place ingitors neu waste material. 

7) Sprinkle fuel on waste material. 

8) Cover top of bum cage with wire mesh. 

9) Connect detonator cable to the Capacitor Dischuge Unit (CDU). 

10) Start firing sequence .. 

11) Fire ignitors. 

12) Observe burning. 

13) Tum off siren; (do NOT sound "all-clear.") 

14) Wait 10 min. after flame has stopped and sound "all-cleu." 

15) Another batch cannot be burned until 24 hours has elapsed. 

16) Clean up ashes (after 24 hours) and place in satellite storage outside 
TA-23. 

17) Cover bum cage with tarp. 

Date --------Firing Supervisor 

FORM DATE 1119196 Approved by: -------- Date ____ _ 
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In the event of a misflre, the following procedure will be followed: 

OK N/A 
1::1 1::1 1) Do not sound the "all clear" and DO NOT LEAVE CON1ROL 

ROOM. 

1::1 2) Check all electrical connections and firing voltage in the control 
room. 

1::1 C 3) Attempt to flre the shot again. 

t::l C 4) If the shot still does not ftre, turn off all power to firing system. 

t::1 t::1 5) Notify any any personnel who are at Q-Site of the misfire. 

1;;;;1 1;;;;1 6) Wait a time considered appropriate by flring site supervisor 

(nominally 10 minutes) while observing the shot for any signs of 
smoke or activity. 

1;;;;1 7) If during the waiting period no activity is observed, ~ person shall 
approach the burn cage and disconnect the detonator cable from the 

CDU. 

1;;;;1 1;;;;1 8) Disconnect the ignitor from the detonator cable. 

1;;;;1 C 9) Check detonator leads and cable for continuity with an approved 
meter ohm. 

1;;;;1 10) If the problem has been identified and corrected, flring operations 
may be checked by flring one or more ingitors. 

1;;;;1 11) If the problem cannot be identified, notify the DX-2 group offlce, 

secure the area, and await further instructions. 
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Access Control prevents people from accidentally being in the vicinity of an explosives test 

or other hazardous operation such as radiography, by imposing physical barriers and also 

administrative restrictions. DX Division personnel conduct test-firing operations involving 

explosives at DX Division firing sites at TA-15, TA-36, TA-39, and TA-40, and the TA-14 

outdoor chemical laboratory. OX Division personnel and visitors must be assured of a safe 

working environment while they are in the DX Division firing areas. 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) describes the general precautions and 

procedures for administering access to the DX Division firing areas. 

3.0 SCOPE 

This SOP applies to all individuals who require access to firing areas ofTA-15, TA-36, 

TA-39, TA-40 and the test area at TA-14. Maps and site descriptions are given as 

Attachment 1. 

This SOP does not describe detailed area Clearance Procedures conducted at each Firing 

Site. Clearance Procedures are described in DX-4 General Firing Operations and Site­

specific SOPs. 

"Firing area" refers to a large geographical area containing several firing sites, for 

example T A-40. "Fuing site" refers to an individual Firing Point or Chamber, for 

example Eenie Site. 

4.0 DEFINITIONS 

Access Control: Access Control is governed by three Access Control Offices. The 

Access Control Office in T A-15-183 administers access into firing 

areas at TA-15, TA-36, and TA-39, and oversees the exchange 

badge process and controls visitor access into these firing areas. 

Access to TA-40 is administered by the DX-1 Group Office at TA-

22-90. Access to TA-14 is via the DX-2 Group Office at TA-9-21. 
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Access Gates: 

Perimeter Gate: 

Safety Gate: 

Area K-1: 

Area m: 

Barricade: 

Oearance Plans: 

Oeared Area: 

Escort: 

Firing Area: 

Firing Point 
or Site: 

General Access Control March 1996 
Page 4 of 13 

Access to T A-39 is also handled through the Administrative Office 

at TA-39-2. 

Gates or chains that can be locked. The keys are administratively 

controlled by the Access Control Office and Local Access Offices. 

A gate at the boundary of explosives buffer area. Keys are kept in 

the Access Control Office at R-183. 

A gate that marks the entrance to a Firing Point. The last gate 

before hazard is encountered, the safety gate may be interlocked. 

Encompasses Kappa Site (TA-36), and the northern part ofR­

Site (T A-1 S) mesa east of the safety fence. 

Encompasses the south leg ofR-Site mesa where the PHERMEX 

firing site is located. It includes all of the mesa leg east of the 

North-South-running safety fence with the north, east, and south 

bounded by canyon rims. 

A portable device, such as a sawhorse, with an appropriate sign, 

used to halt traffic into an area that is hazardous or is about to 

become hazardous. 

Procedures that protect personnel within the firing areas by 

controlling access during explosive experiments, radiographic 

operations, or other potentially hazardous operations. The level of 

the clearance plan determines the control procedures to be 

followed, an the extent of the cleared area. 

An area that has been physically patrolled by a person performing 

assigned duties, or an area in which all personnel have been 

accounted for. A Cleared Area has been declared safe for firing 

operations to proceed. 

During hazardous operations, an escort is defined as a 

Knowledgeable Person, who is familiar with procedures and 

operations in the firing areas and who assumes responsibility 

for the safety of assigned visitors at the firing site. 

During non-firing operations, escort refers to a Q-cleared person 

accompanying a non-Q-cleared person in secure areas. 

The areas where firing operations are conducted. Access to these 

areas is controlled, and is through an Access Gate. These areas are 

Area K-1, Area lli, TA-40 Firing Area, TA-39 Firing Area, and 

TA-14. 

The actual location of an explosive test and its exclusion area 

behind the appropriate safety gate. 
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Firing Leader: 

Knowledgeable 
Person: 

Local Access 
Office: 

Radiological Control 
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A full-time OX Division employee, authorized by DX-4 line 

management to supervise, conduct, and be responsible for 

operations at the site of the test. This person's accumulated 

knowledge and experience are crucial to all explosives firing 

operations. 
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A person, designated by the Group Leader or the Deputy Group 

Leader, deemed eligible for a pictured exchange badge because of 

specified training and experience. All other personnel are visitors. 

Access to TA-14, TA-39, and TA-40 is governed by Local Access 

Offices at TA-9, TA-39, and TA-22, respectively. These offices 

supplement the Access Control Office, and handle some visitor 

access. (See Access Control.) 

Technician (RCI'): An ESH-1 Employee who is DOE cenified to perform and 

document radiological surveys according to specified Laboratory 

and DOE procedures. A specialist who monitors personnel, 

equipment, or firing sites for radioactivity, and documents the 

results. 

Roadblock: 

Safety Fence: 

TLD Badges: 

Visitor: 

A roadblock is established by having a DX Division employee or 

trained Knowledgeable Person (Clearance Patrolman) in the road to 

stop traffic. The roadblock may be an employee with a radio, or an 

employee with a radio and a vehicle. This person maintains contact 

with the Firing Leader and the Access Control Office as necessary. 

The roadblock may be a barricade in the center of the road with a 

sign stating that hazardous operations are in progress. 

A fence placed to indicate a separation of areas, usually a 

supplement to, and continuation of, a safety gate or an access gate. 

Thermoluminescent Dosimeter - A dosimeter which is in the form 

of a badge, intended to record the radiation dose received by the 

whole body of the wearer. 

A person in a firing area who has not met the requirements for a 

''Knowledgeable Person." 

Escorted - Visitors who have not received site-specific 

training or are unfamiliar with operations, or who lack a Q 
clearance, and are escorted into firing areas. 

Unescorted - A visitor who has received site-specific 

access orientation, and a Visitor's Badg~ and may be in a 
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firing area unescorted when no firing operations are in 

progress. 
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Visitor's Badge 
(V Badge): A badge bearing a "V" instead of a picture, to be given to visitors 

who are not knowledgeable in local operations and procedures, but 

have received site-specific training. 

5.0 RESPONSm~ITIES 

5.1 Knowledgeable Penon 

• Responsible for safety and security of firing operations. 

• Responsible for ensuring that access control and clearance procedures 

are properly conducted. 

• Accepts personal ownership of working areas. 

• In case ofES&H con~ takes personal responsibility to see that 

proper actions are requested and implemented. 

• May escort visitors. 

5.2 Firing Leader 

• Determines who is allowed access during firing or other hazardous 

operations. 

• Oversees the safety of personne~ equipment, and facilities at the 

firing site. 

5.3 Access Control Officer 

• Administers personnel access into firing areas, and manages 

exchange badges where they are used. 

• Verifies that requirements for visitor access are met. Maintains 

visitor access documents and records. 
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• Participates in clearance procedures as appropriate. Interacts with 

Firing Leader for firing operations. 

• Enforces prohibition on matches and lighters. 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Oearance Plans 
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Clearance Plans have been developed to protect personnel within the firing areas. Clearance 

Plans are specified for explosives firing operations, for radiographic operations. or pulsed­

power operations, or for shots that may release toxic material. 

For specific details of clearance plans, see Area-specific SOPs for Clearance and F'uing 

Operations. 

It is stricdy forbidden to pass any barricade or roadblock. Vasiton encountering these 

should return to the Access Control Omce or Local Access Office or wait until the 

restriction is removed. Tnvelen should check with the Local Access Office before 

starting. 

6.1 Smoking, Matches, and Flame-Producing Devices in Firing Areas 

• No one may take matches, lighters, or other flame-producing devices 

into the firing areas. Matches and lighters must be left at the Access 

Conttol Office at R183 or at TA-22. At TA-39, a box is provided at 

the gate for these items. At TA-14, they are left at the DX-2 Group 

Office. 

• Exceptions are discussed in DX-4 SOP "General Safety." 

6.3 Fire Department Notices 

• Fll'e Department notices for Firing Operations are given by the Access 

Conttol Office at T A-1 S-183, for every firing site. 
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• Fire Department access procedures are specific to individual firing 

sites and are discussed in Site-specific SOPs. 

7.0 PROCEDURAL STEPS 

7.1 Genenl Access Requirements 

• Access Control Personnel administer access into the firing areas. 

They instruct visitors on site hazards, make arrangements for 

enhanced visitor training for off-road access, oversee visitor 

orientation, and issue the required exchange and dosimetry (fLO) 

badges. Access Control Personnel appropriate matches, lighters, 

and other flame-producing items. Access Control Personnel may 

issue radios or cell phones to visitors who might otherwise be out 

of communication with firing site stUt: allowing personnel in 

firing areas to be located or warned when firing or other hazardous 

operations are about to begin. 

• Access to T A-1 5 and T A-36, and visitor access to T A-39 sites is 

via the Access Control Office, located at TA-15-183. TA-40 

Firing Sites are administered by the DX-1 Group Office at TA-22-

90. Access to TA-14 is via the DX-2 Group Office at TA-9-21. 

• Safety orientations will be given fo all visitors entering "Firing 

Areas, to inform them of special rules. Details vary from area to 

area. The orientation need only be given once a year to each 

particular visitor, but may be requested at any time. The visitors 

register is signed for every entry and exit. Access Control 

personnel will retain records of orientation. 

• Fire department access to firing areas must be controlled to avoid 

exposing the firemen to explosive hazards, but access must be 

rapid in case of a fire. The Access Control Office at R183 will 

communicate with and advise the Fire Department when they are 

needed, and arrange for access to be available and safe. Access 

Control at T A-15-183 will be notified of emergency F'"tre Department 

activities. 
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• Exchange badges are issued by Access Control Personnel to personnel 

crossing certain boundaries. Exchange badge systems may serve a 

variety of functions; badges .may be used as a counting system to 

locate personne~ they may serve as a token that specific training has 
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been received or RADCON requirements have been met, or they may 

bear necessary keys, and denote who has these keys. 
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• When exchange badges are used, they are received upon every entry and 

exchanged immediately upon exiting from a firing area. Exceptions may 

be granted by he DX-4 Group Leader in Area ill under special 
circumstances when there are no explosive operations planned for an 
extended period. 

• The DX-4 Group Leader may establish deviations from normal exchange 

badge policy. 

• Uncleared personnel shall be escorted into all areas. L-Cieared 
personnel shall be escorted into all Q-Cieared areas. Neither uncleared 
nor L-Cleared personnel will be issued exchange badges. DoD . 
clearances are treated on a case-by-case basis. · 

• Special keys are found on visitor exchange badges. These.keys unlock 

access gates. These keys must not be removed from the exchange 

badges. 

• Perimeter gate keys are controlled by the Access Control Office at T A-1 5-

183. Perimeter gates and barricades are listed in Attachment 1, "Site 

DescriptioJL" 

• The Access Control Office will be manned after hours for explosives 
operations at all sites, and in Area m, for A Minor radiation operations if 
visitors are present. After hours, hazardous operations in any area require 

Access Control at TA-15-183 to be informed before the close ofbusiness 

( 4:00 PM), so that a central point of contact exists for informing all 
emergency personnel or other traffic in the area. Any visitors remaining at 

T A-15 or T A-36 firing areas will inform the Access Control Office before 

4:00PM, and make appropriate arrangements for recovering their regular 

technical badges from the exchange badge rack. The TA-22 DX-1 Group 

Office will inform the TA-15-183 Access Control Office of any personnel 

conducting hazardous operations at T A-40 after hours. Personnel conducting 

hazardous operations at TA-39 after hours will inform the Access Control 

Office before the close of business. 

7.2 Visiton 

All visitors must report to the Access Control Office or to the proper Local Access Office 

(TA-9, TA-15, TA-22, or TA-39) for permission to enter firing areas. 
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7.1.1 Access Control Office at R183 

• Normal working hours at TA-15-183 are 8:00AM-4:00PM. 

Work after normal working hours needs to be arranged through 

Access Control. 

• Before entering the firing area for the first time, visitors will 

receive safety instructions, read a visitor orientation packet, and 

sign the visitor information sheet to certify that they have read 

and understand the information. They must also sign the visitor 

log book on each entry and departure. 

• Persons holding a Secret-National Security Information (SNSI) 

security badge will be given permission to enter firing areas on a 

case-by-case basis to assure that they have the appropriate sigma 

levels. 

7.l.l Toun 

Tours of a firing area are not given while tiring operations or other hazardous 

operations are in progress in that area. Shot Observation is not considered a tour. 

The DX-4 Group Leader or ES&H Officer may waive any Exchange Badge 

requirement for tours involvin~ a large number of people. In such cases, the escort 'Will 

have a pictured exchange badge where required, and 'Will report the number of people 

in the tour to the Access Control Office, where appropriate information will be 

attached to the escort's technical badge. 

7 .1.3 Sbot Observation List 

A person on site solely to passively observe a shot is classed as a visitor. Shot 

Observation does not constitute a tour. Observers will be escorted, and their presence 

at the observation point will be checked against the Shot Observation list at 

appropriate times. 
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It is strictly forbidden to pass any barricade or roadblock. Visitors encountering these 

should return to the Access Control Office or Local Access Office or wait until the 

restriction is removed. Travelers should check with the Local Access Office before 
. { 

startmg. 

The Lead Clearance Patrolman and the Firing Leader are authorized to restrict any travel that 

would affect personnel safety or would delay any firing operation. 

7.4 Emergency Procedures 

7 .4.1 Building or Site Emergency 

If an emergency situation should occur, follow the Building Emergency Plan 

(BEP)/Site Emergency Plan (SEP). The BEP/SEP must be available in the building 

and the operators shall be familiar with its contents. 

7.4.1 Penonal Injury 

In any emergency involving injury to a person or persons, the employee encountering 

the accident should use good judgment on the procedures to be followed, depending 

on the circumstances. Decisions made by a DX Division employee at the scene of an 

accident will be supported by the OX Division management. 

If there is a serious injury or accident, dial 911, aid victims, direct emergency vehicles, 

notify the Group Office, record accident details. 

8.0 REQUIRED RECORDS 

• Daily Visitor Log. 

• Visitor and Training Databases. 

• Visitor Information Sheet. 
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9.0 REFERENCES 

General Access Control 

• DOE Explosives Safety ManuaL 

• Los Alamos Environment, Safety, and Health Manual, AR 6-6, 

"Explosives." 

• DX Division Operations Manual 

10.0 AITACBMENTS 

ATTACHMENT 1. Maps and Site Descriptions 

March 1996 
Page 12 of 13 
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Site Descriptions: 

General Access Control 

ATTACHMENT 1 

DF Site TA-40 Encompasses firing areas at the end of Two Mile 
Mesa. 

Ancho Canyon TA-39 Encompasses firing sites at the head of Ancho 
Canyon, north of State Road 4. 

March 1996 
Page 13 of 13 

Q site TA-14 The outdoor chemical laboratory associated with TA-

9, and located halfway between TA-9 and TA-l 5. 

Potrillo Canyon Potrillo Canyon separates K-1 and Area m. The 
power line runs down Potrillo Canyon. The · 

canyon starts east ofR-243, runs east between K-

1 and Area m. passing south ofD Point and north 

ofPHERMEX, and exiting at Eenie Site. 

Area K-1: Encompasses Kappa Site (TA-15), and the area 

previously known as Area I, situated on the northern 

part ofR-Site (TA-tSYmesa east of the safety 
fence, where five firing points are located. 

Area m: The south leg ofR-Site (TA-15) mesa where the 

PHERMEX firing site is located. It includes all of the 

mesa leg east of the safety fence with the north, east, and 

south bounded by canyon rims. 

Redondo Road: Road west ofR40 and leading northeast from its 

intersection with R-Site Road (link between T A-9 and 

T A-15). Redondo Road is closed with a. chain. 

Redondo Road provides access to T A-67, formerly 

called TA-12. 

Ridge Road: The road leading from the immediate vicinity ofU firing 

point at T A-15 to Kappa Site, T A-36. 

IJ Road: The road leading from the intersection near R306 to U 

Point, at TA-15. 

Jumbo Road: A dirt road between Eenie Site, TA-36, and the 

PHERMEX firing point. 

Water Canyon: Located south ofR-Site (TA-15) and bordered by 

State Route 4, on the east and T A-49 on the south. 

The Access Control Office in T A-1 5-183 controls 

access to Water Canyon. 
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1.0 JNTRODUCI'ION 

At Los Alamos, the group's primary mission is to support ~research and developmeat 

and application of explosives for tbe Los Alamos Nuclear Weapcms Program and other customers. 

We provide the safety envelope, operational expertise, and expeaimentaJ facilities for all 

explosives firing operatioas in the Division. 

2.0 PURPOSE 

This SOP is one of the series ofDX-4 SOPs that provides necesaty illformation, describes the 

hazards, and specifies safety procedures for all the areas and operations UDder the purview of the 

raeld Operations ad Expaimeut Support Group, DX-4. The purpose of this SOP is to provide 

general information llld to ideatify the geaera1 hazards to which periODIIel may be exposed and to 

specify ways to minimize these hazards. Tbis doallllftlt provides part of the COIDIDOD n:fereuce 

material and the basic procedures ad protocols that are part of eDIUriDg a life workiDg 

environment 

3.0 SCOPE 

This SOP is applicable to all perscmnel who frequeat the areas Jilted below, or who are authorized • 

to perform explosives firing operations at the areas operated by DX-4. Tbele Explosives rlriDg 

Areas are described below IDd ideatified on the Maps attached u F~pre 1: 

• Area 3 (ll-Site) iDcludes the area East oftbe access gate Qell' BuilcfiDs TA-IS-40 (ll-40), IDd 

the areas East ofBuilctiDg TA-15-183 (ll-183). . 

• Kl (Kappa Site) iDdudes all DX Division areas betweeD the R.40 pte IDd the east gate. 

• TA-39 (Ancho Canyon) iDdudes all areas North of the firins area access gate (but excludes 

the gas gun building 69 and 111pp0rt buildinp 56 ad 89). 

• TA-40 (DF Site) iDdudes all TA-40 DX-4 facilities South ofBuildinp lad 23. 

• TA-14 (Q-Site) includes TA-14, Q-Site bnilclinp 

This SOP applies to all persoDDel, operations, aud equipiDeDt involved in these expe:rime:ntal areas. 

4.0 DEF1NITIONS 

• Access Control - Access Comrol is guided by the GeDera1 Access Control SOP 1.0. 

Access Control is gow:med by the Access Ccmttol Office, ad by Local Access Offices. Tbe 

Access Control Office in TA-15-183 administers acc:ea into firins areas at TA-15, TA-36, 

and TA-39, and oversees the exchange badge process ad CODtrols visitor access into these 

firing areas. Access to TA-40 is admiDistend by the DX-1 Group Oftk:e at TA-22-90. 

Access to TA-14 is via the DX-2 Group Of&ce at TA-9-21. Acceu to TA-39 is also bandled 

through the Administrative Oftice at TA-39-2. 
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• Accea Gates - Gates or cbaiDs that can be locked. The keys are admiDistrativel 

controDed by the As:t:as Coauol Oflice IDd Local Access Oflices. 

• Area K-1 - Kappa Site Area I includes ll-306 at TA-15, Ill (five) firiDg lites at TA-36, 

and the northern part ofll-Site mesa east oftbe safety feace. 

• Area m - Encompasses the south leg ofll-Site mesa 1'lbee the PHERMEX firiDs lite is 

located. It iDduda Ill oftbe mesa leg east oftbe Nortb-South-numiDg ufety feoce with 

the north, east, llld south bouuded by C8II)'Oil riml. 

• Aathorizatiou ud Allipmeatl Docameat - A DX Division dOQJIDeDt that lists those 

individuals with spec:illauthorizatious udlor auignments in tbe areu of explosives firiDg 

operations, firing area access, general industrial safety, special operatioas, and other areu of 

~ . ' 

• Barricade - A portable device, such u a awbone, with m lpJJI'Oprilte lip, uied to 

bait traf6c iDto an area that is bazanlous or il about to become bazlnloua. 

• Caruce PlaDJ - Procedures that protect periODIIel witbiD tbe &riD& ueu by 

CODtrODiDg access duriDg explosive experim«~dl, ndiopapbic opentioal. or other 

poteDtiaDy hlzlrdous operatiODS. Tbe level of tbe dearaDce plan determiDei tbe ccmtrol 

procedures to be followed, IDd the ateDt oftbe c:lelred ... 

• Oared Ana - All area that bu been physically patroDed by a penoD petformiDa 

assigned duties, or 1D area in which Ill perJODDel have been ICCOUIIted for. A Ceuecl Area 

bas beeD declued .are for firiDa operations to proceed. 

• EED - Electroaplosive DeYic:e 
• ERC - Explosive Review CoDJmittee 
• ESAB - Environmmt, Safety, ad Health 

• Escort-
During bazanlous opcratioas, an escort il defined ai a ICaowleclpable PtnOII, wbo il &rmliar 

with procedures IDd operatioDs in the 1iriDa anu and wbo .. ..., respo111ibiJity for the 

safety of anigned visitors at the firiDg site. 
During non-firiug operations, escort refen to a Q-delred penoaiCCOIIIplll)liD a DOD-Q­

cleared person in secure areas. 

• Esplosives - Explosives are defined in the DOE E1tpiMiva Sqfoty Mt:8IIDl u any chemical 

compound or mechanical mixture that will bum or explode ifbeated, expoled to impact, 

pinched between moviDa IUifaces, or subjected to an electric disc:harp or 1tt0DJ shock. The 

term applies to materials tbat eitbei- detoDate or dcftaarate. Been• aploliva do DOt Ill 

behave in tbe same way, they are divided into dassa. Thole of molt iaterelt to DX Division 

are iDitiating. boosteriag, ad bursting-charge (seccmdlry) aploliva, propelltmta,ad some 

types of military amnpmition. A list of approved explosives il aivm in Attachmrm 1. 

• Esplosives ADowed Area - Ally area where explosives or~ 

compoDeDtS are stored, IDIDipulatecl, prepared, or set-up for firlDa. 
• Esplosives Excluded Area - All area where no a:p1olm, ap101ive coatamination, or 

operations with explosives are lllowed. Geaenlly, these ue firiDa ad diapostic bunkers, 

offices, llld buildinp DOt spec:ificaDy designmd for aploliva me or operaticms. 

• F'lrinc Areal - The areu where firiDa operatiaalue coaducted Accea to these areu 

is controlled admiDistrativeliDd by an area A&:cea Gate. 'l'hele area are Area K-1, Area 

, m, TA-40 FJriDa Area, TA-39 FJriD& Area, ad TA-14. 
! 
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• FariD1 Keys - Strictly controBed keys that unlock firing circuits. 
• FariD1 Leader - A fUll-time DX Division employee, authorized by DX-41iue 

maMgemeat to supervise, ccmduct, and be responsible for operations at the site of tbe test. 
This person's accumulated knowledge and experience are cmcial to an explosives firing 
operations. 

• Fll'illa Mound - Fuiug mOUDd refers to the sud pile or steel firing pad on which the 
shot usemhly is placed. 

• Farina Poiat or Site • The actual location of an explosive test and its exclusion area behind 
the appropriate safety gate. 

• Hazard Circle - A region, not always circular in shape, thai is evacuated in a clearance 
plan because shrapDeJ. ftom the shot is expected to land within that region. May alsO be called 
a hazard zone or a &apent area. However, the definition of a bazard circle is only a 
guideline, ftagmeDts occaaioDally land outside of them. · · 

• BE - High Bxplosive 
• Knowledaeable Penoa or Employee - A penoa, cJesigMtecl by the DX-4 Group Leader 

or the Deputy Group Leader, deemed eligible for a pictured sclumge badge because of 
specified traiDing aud experience. AD other periODDd are visiton. AD required reacting, 
institutioMI training. and OJT requiremeals must be completed before becoming a 
knowledgeable penon or employee. These requiremeals are specified in Site Specific SOPs 
or the AuthorizatioDS and Assignments Documeat. 

• Local Acceu Office - Access to TA-14, TA-39, and TA-40 is govemecl by Local Access 
Offices at TA-9, TA-39, and TA-22, respectively. These ofliccs supplemeat the Access 
Control Office, iDd bandle some visitor access. (See Access Comrol.) 

• Low Enav EEDI -Hot-wire initiators, squibs, blastiug capa, etc. 
• Pictured Euhaaae Badae- A badge bearing the emploYees picture, given to employees 

who are knowledgeable in operations and procedures. 
• Primary Explosives - Explosives with a seasitivity greater than PETN 
• Safety Feace - A fence placed to iDdicate a separation of areas, usually a supplement to, 

and continuation o( a safety gate or an access gate. 
• Safety Gate - A gate that marks the eattance to a Fuiug Poiat. Tbe Jut pte before 

hazard is encountered, the safety gate may be interlocked. 
• SOP - StaDdard (or Safe) Operating Procedure 
• SWP - Special Work Permit 
• Visitor's Badae (V Badae) - A badge beariDg a "VW instead of a picture, to be given to 

visiton who are not knowledgeable iD local operations aDd procedures, but have received 
site-specifictraiDing. 

• Visitor - a person in a firing area who bas not met the requiremeals for a "Knowledgeable 
Penon.• 

Escorted - VlSiton who have not received a.specific traiDing or are unfamitiar with 
operatious, or who lack a Q dearance, IDd are escorted iDto firiDg areas. 

Uaacorted - A visitor who has received sitHpecific Kcea orieatation, and a VISitor's 
Badge, and may be in a firiDg area UDeiCOrted whea DO firiDs operations are in 
progress. 
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5.0 RESPONSIBILITIES 

The responsibilities described below are common to an DX-4 SOPL 

5.0.1 An Employees 

By Laboratory policy, the primary respoDIIDility for ES&:H 1est1 with line maiwpmem 

However, the iDdividual employee is the one best able to IIIIUI'e bis or her pencmal safety. 

Employees must not UDdertake any operation they believe will be unsafe. or contribute to 

an unsafe condition; rather, they must report such to .. tiDe supervisor or ES&H Officer 

wbo wiB resolve tbe coacan or leek fUrther pidlllce frOm line IDIDipiDeDt 

Uraeacr il aever aa euase for perfoi'Diia1aa ....,e operatioll or Yiolatia1aa 

ES&B rule. Line supervisors are responsible for atablilbiDs a life work ell\liromnent; 

tbe employees, m tum, mu1t ronow an ES&H ru1ea for tbeir own safety IDd tbe 

protection oftbeir fellow employees ad the eavironment . 

5.0.1.1 ADiDdividuala should comply with the SOPa pwmiDa any activity 

in wbich they are eappd. lporuce of the c:ontents of 1D SOP does DOt excuse 

any violation. Any CODfbsion reprdiua an SOP lhoukl be dlrified Wore an 

operation.,.,. 

5.0.1.2 All Employees are eDCOUrlged, at an times, to 111gat c:biDpa to an SOP 

or procedure. For enmp\e, a cbaDge might make an SOP easier to read, or an 

operation safer or more e&icieat. 

5.0.1.3 In situatioas where an appmwd SOP C8IIIIDt or lbould DOt be strictly 

adhered to, tbe SOP must be mUecl or a deviation be formally approved (i.e. 

SWP). V101atioas of SOPs (or any other ICtioD wbicbjeopudizes safety), 

whether wilHbl or UDiDteatioDal, ClllllOt be tolerated ad IIIUit be reported to the 

Group Lader for appropriate action. If a YiolatioD is «"miued by someone 

other tban an DX-4 employee, that penon's orpnivrim wiD be notified by the 

Group Lader. 
5.0~ S~tisors 

Each line supervisor must know the SOPs tbat apply to operatioDa UDder their ccmtrol 

aDd will be respoDIIble for assuring tbat these SOPs are kept currcat and eaf'orcecl. 

5.0.3 F1riDa lacier 

The FniDg Leader shall have immediate respolllibi1ity for tbe opentioaal safety of an 

operation, and shal1 be the tiDal autbority on quesaioaa of llfety ad procedure during 

operations at a Firing PoiDt. Alto, the FJriaa Leader is: 

• Knowledgeable about group SOPs and opera1icms. 
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• llespoDiible for selecting or CODfirmiag the choice of the appropriate clearance 

plan {bazlnl drcle) for the shot, based OD details oftbe experimeDt. 

• Responsible for owneeiDg the llfety oftbe firiDs crew, otber penonnel, 
equipmeat, aDd ticilities at the firing site. Responsible for the safety aad security 

of the firing operatious. 
• Responsible for penoDDel conuol on the firing mound or in the firing chatnber. 

• Shall DOt permit firing UDtil all personnel within the hazard zoue of the shot are in 

safe shelters, or are removed from tbe hazard zoae. 

• Responsible for firi.Da keys duriDg firiDs operatious. 
• Ensures that safety aDd operatioual equipment is used properly. 

• Participates in illspectious; easures that IllY def'ec:ta fouad duriDa routine _ 

maimenanc:e ud inspection are corrected by the appropriate persoDDel · 

• Assists in critiques aad accideat investiptioDS; reports oc:curreDCel. 

• May delepte some respcmsibiJities to authorized penonne1. 

5.0.4 KaowJedpable PerioDs 

Kaowledgeable Pet'IOIII sball obey tbe safety ud leCUrity procedures for firing operations, 

obey access control ad clearaace procedures, ad allilt otbera in the proper CODduct of 

firing area operati0111. KDowledgeable PenoDSIIIUit exhibit periODil ownership of 

working areas aDd, if there are IllY ESctil COIICa'DI, tab periODil responsibility to see 

that proper actions are requested aad implemeated ICaowledgeabJe periODS may escort 
visitors. - -

5.0.5 Unescorted Vlslton 

Unescorted visitors sball have a Q-clearuce, obey all aspects of the site-specific access 

orientation, aDd stay in cornrmmication with Access Control by cell phone or radio. 

Unescorted visitors win be given V badges for eatry to TA-15, -36, -39, ud -40. 

Specifics of access win be determined by tbe Access Coatrol Oflice aad Local Access 

Offices. Unescorted visitors may escort Escorted Viliton. 

5.0.6 Escorted Visitors 

Escorted VISitors sball obey and stay with their escort at all times wbile in a firing area. 

5.1 Required ReadiDa 

5.1.1 Each employee must read all the SOPs tbat apply 10 their job at tbe time of tbeir 

assignment and yearly thereafter. RevisioDs 10 the SOPs must be read prior to 

performiDg the operatioDs described. 

5.1.2 Line supervisors will be responsible for determiniDa which SOPs are required 

for their employees. 
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5.2 TraiDlDc 

5.2.1 The line supervisors are respoDSible for on-tho-job-traiaia& doai!JW!tation of 

that tnining. detailed iDstructiOD, aad IIIODitoq of the operators' c:ompeteDce IDd 

adherence to instructions. 

5.2.2 Explosiw operations Jball be performed oDly by persoDDel with proper trainiJJ& 
aDd supervisory approval. 

5.2.3 All trainiJJ& is to be in accordaDce with the DX Division Training aDd · 

QualificatioDs Manual. ' . 

5.3.1 Waste minjmjption will be balldlecl accordiDa to die Waste Minimjprion section 

of the DX Division OperatioDs MaDual aDd die LANL FSctif Muual, AR 10-8. 

5.3.2 Waste puerated from aperatio111 must be reducecl as much as technically aad 

eccmomically feasible. To meet this objective, tbe waste minimiadon practices of 

material substitution, Jood bousebepiJJ&, ud hazard sepeptioD must be iDcorpoJ'ated 

iD1D all waste pueratiDa activities. AD waste pneraron are n:spcmsible for makina 

every practical effort to reduce tbe 111101111t of wate produced. 

5.3.3 All waste will be haDdled accordiDa to the DX Divilioll Waste SOP aod the 

LANL ES&H Manual, AR 10-3. 

6.0 PRECAUTIONS AND LIMITATIONS 

Precautions: 1be gene:ral hazards associated with DX-4 operatiolll iDclude mcd»mical 

equipment (from haDd tools to mobile cranes), electriclliOIIIces (wall outlets to hi&h vol1qe 

capaciton aDd power supplies), laser aad X radiation, D~ or otber l'ldiolctive mataials, 

chemicals, aDd, foremos~ high explosives. 1be precautioDs aod limitatioas for each of these 

hazards are given in tbe SOPs that coYer particuJar operations or locaboal. Because explosives 

arc the common element of most DX-4 operations, die precautioDI aDd limitations for their use 

arc detailed bere. 

6.0.1 1be hazards associated with explosives aDd explosive devices are blast, 

fragments, violent deflagration, aDd possible toxicity. 

6.0.2 Explosives are eaerJCtic mataials that can ract violeDtJy. Explosives will be 

protected from abnormal stimuli or euviroameDII, .iJJcludiDc: · 
• fiiction forces 
• excessive pressurea 

• impvt, sboct, pinchina 



( 

I UA-ot; ,;:,u.l J 

Original Page 10 of 181 

• deformation 
• electrical sparks, abrasive or welding sparks, open flame 

• cootamination 
• excessive temperature 

6.0.3 An approved SOP/SWP shall be available before any explosives operation is 

performed. Such SOPs/SWPs shall be readily available in tbe work areas to which 

they apply. 

6.1 HousekeepiD& and Penounel HYP. 

Housekeepin& in all areas sbal1 be maintained at extremely high levels. Aisles, corridors, aDd 

safety exits shall not be blocked. 

6.1.1 Spilled explosives sbal1 be clanwt up immediately, then, if uecessary, disposed 

of according to the DX Division Waste MaDapmeut SOP. 

6.1.2 In addition to beiDa an explosive bazard, explosives also are a possible toxic 

hazard. with respect both to inhalation aDd to coldlet with tbe skin. Some people are 

more sensitive than otbers and can for example develop a skin rash. or aet lwdldvs 
from the nitroJlycerin in prq»eel•ms. For 1bae reasons, pmonnel shall maintain a 
high degree of personal hygieDe by wnhina tbeir haDds after handlina explosives, 
especially-before eating or smoking. 

6.1.3 Personnel handling explosives sball visually cbect tbeir work clothing to be·sure 

no explosives are carried from an explosives area to a DOD-eXplosives area. Personae~ 

sball not coDSUJDe any food or drink item in any Explosives Allowed Area. 

6.1.4 All mainteDaDCC aDd custodial personDe1 sball be clearecl into any explosive area 

prior to any maintenance work. The DX-4 SOP JOYel'lliD& Custodial and MaiDtenalft 

Activities in FiriDg Areas discusses the procedures and limhldoas to be followed by all 

persoDDel doina such work. Tbe removal of any equipment from an explosives work 

area sball meet tbe requirements of this SOP. Mainteuw:e wort in an Explosives 

Allowed Area may require an SWP. 

6.1.5 Use of flammable solvents in an explosives area conside.rably increases the 

explosive hazard because of the ease-of-ignition of tbe solveDt with a possible spread of 

fae to explosives. Therefore, solvent use and evaporation aball be kept to a minimum. 

Solvent use will take place in weU-ventiJated areas, and with praper penoual protective 

equipment. 
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Hearing protection must be provided at all operations where tbere is a potential for heariDa 

damage, and must be worn when appropriate. 

6.3 Barricades, Gates, and Wlll'DiD& Sips 

It Is strictly forbidden to pass uy barricade, dosed pte, or wlll'DiD& sips. 

Typical warning sips are indicated below. All persoDDel are required !0 obey tbe restrictions 

indicated by any sign in all areas. A warniDc sip Dear tbe firiDa .IDOUDd can read:. 

DANGER 
EXPLOSIVES 

Retum to Ji&bts U' bora or siren it soUDdlni~ 

A warning sign used for barricading an access road duriDa a clearaDce procedure can read: 

-

DANGER 
KEEPOtrr 

BJcb-Explosive OpentlODS In Propess 

A warning sian used for barricading an access road duriDa a radioaraphic operation can read: 

-

DANGER· - ~·-------

KEEPOOT 
X-Ray Operadon In Propess 

6.4 WanaiJic I .spts, Boras, aad SireDs 

The particular sequeace of lights, ho• ~ IDd pauses differs in cletail at the various firiDg 

sites. An exact descriptioll of the hom-sire sequeoce Cor a aivea FJriDa PoiDt is found in the Site­

Specific SOP for tbat FJriaa Point. In pnera1: 

• Horns sounded a1oae (aDd flashina fiPts where iDstalled) indicate an 

experiment will COmmeDCe in the DeX1 several minutes. All persoDDel should be UDder 

cover or at a safe clistaDce. If DOt. they sbould seek safe shelter or distance immediately. 

• A siren souDdiD& for more tban 30 secoods indicate~ tbat explosives will be fired within a 

few minutes. All persoDDe1 should be under cover or at a safe dJsoance. 

• A sequence of at least two short siren SOUDdiDp iadicata an • AD CJear• or safe condition 

now exists on the Firing Point. 



6.5 Radio Commnnlcatioll 

Communication on tbe DX Division radio networks shall be brief, DeCeSsary, and unclassified. 

6.5.2 Multiple Dttldon Radio Nets 

There are several frequencies available for DX Division operations. All of the nets are 

accessible from Division radios. A list of the net names, call signs, frequencies, and 

uormal use areas is given in Attachment 4. 

6.5.3 Use of Radios DDriDI a Test or Esperiweut 

There is free.dwmel radio communication 1JD0D1 all firiDa bmlkas, vehicles used for 

clearance ope.rations, the At;t;as Control Office, tbe Group Office, several offices of 

DX Division, and Division members whose expertise il often Deeded during shot 

ope.rations. During tbe time tbat tbe firiDc circuit il UDiocbd., tbe radio should be 

reserved for communication coacerniDg the shot beiDa fired aDd emergencies. 

6.5.4 Restrlctlcms 

Handheld radios aad mobDe RF traDSmitters (e.a., cell phoDes) are JeDCI'I)ly allowed 

for use within tbe Explosives Fuina Areu. However, in areas where low eneqy 
EEDs are stored or used in assemblies or teat devices, special control must be 

exercised. Likely restricted areas include: 
• TA-22-34 
• TA-22-93 
• TA-22, all magazines 
• TA-40-5, 6, and 7 
• TA-36-11, 12 

6.5.4.1 WheDever low eDe1JY EEDs are present, it sbal1 be tbe responsibility 

of the authorized Firma Leader in tbe potentially restricted areas to inform the 
appropriate access control personnel tbat all RF traDSmiaen in these areas are 

prohibited. 1bis will be accomplished by inf'orDUD& ICCell control personnel in 
tbe TA-22 (DX-1) Group Office, the R-183 Access Control Office, or tbe TA-

39 Administtative Office, wbo will tbeD resuict visitiD& personnel from using 
RF transmitters. Further, opc:raton will place sips OD all routine entrances to 

these areas inf'orDUD& personnel to tum off all RP tniJIIDitting devices before 
enterin& these areas. 1be Firina Lader will assure tbat all peno~~~~tl within the , 
restricted area are informed of the prohibitions. · 



6.7 Motor Vehicles 

All motor vehicles sball be operated with extreme care, particularly when approaching or 

leaviq the Firina Poims, or while in tbe proximity of placarded explosiva-c:arryq vehicles. 

Vehicles authorized to carry explosives will comply with all the requiremeDtS of the DOE 

Explosives Safety Manual. 

I .hnitatlous: 

6.1 

An approved SOP/SWP sbaU be available before any apJosivel opentioD il performed. Such 

SOPs/SWPs sball be readily available in the wort area to whidl IIIey -wly •. 

6.1.1 A hazard assessment must be wriUell far every aew, piopoled Mill& program 

or uew p1ocess so tbat all foreseeable buuds iavolved may be eumjuecl. 1bia sball be 

done by the most lmowledgeable penon iDvolved in the teat or process with the advice 

aDd cousent of tbe Division ES&H ('ommjttee, IS 1pp1opria1e. All SWPI will be 

written aod approwd accordiD& to the process JiveD in 1be DX Divisioa Writen Guide. 

All explosives or explosive-amtaining devices tblt have been ipplowd by tbe ER.C or listed in 

(ESA) WX-3: SOP 1.1.0, Tables 1 & 2 may be used at DX-4. Attachment 1 il a list of HE 

routinely used at DX-4, aDd Explosives in (ESA) WX-3: SOP 1.1.0. 

6.9.1 No explosive powders or primary explosives will be handled at DX-4 without 

prior approval or appropriate SOPs/SWPs. 

6.9 .2 A list of approved glues for use with ideatified explosives is Jiven in 

Attachment 2. 

6.10 CoDtrol of Aca.'l'llroaP Flrtua-Ara Gats 

DX-4 knowledgeable periOIIDel ad other lalowledgeable penoDDel pia 1CCe11 to the firiDg areas 

by using admiDisultivelylled keys. An other iDdiYiduala must dar through either the 

Access Coatrol Oflice (for TA-15, TA-36, llld TA-39), tbe DX-1 Group Oflice (for TA-40}, the 

DX-2 Group Oftice (for TA-14), or the Admiaistrative 08ice at TA-39 before they wiD be 

allowed access to a firing 11'111. Qnalified 08ice penoDIIfll iDitruct viliton OD tbe lite hazards, 

have them read the appropriate visitor iDformatioD, IDd eater tbeir 111111e1 in a loa- Accea 

Control Procedures are discussed in detail in DX-4 Access Coatrol SOPs, iDducfiDa •Geaeral 

Access Coatrol. • 



DX-4 employees with current safety trainiDg aDd experienced in explosive operations may 

work alone under appropriate circumstaDces, such as assembly, measurement, gluing, 

iospection. aDd clampiq of certain consolidated explosives aDd explosive devices. 

6.11.1 This working alone procedure authorizes persoDDel to work alone in DX-4 HE 

operations. Wben working aloue with HE, employees will use a procedure appropriate 

for the particular work area. Tbese procedures require Access Control, Local Access 

Office, or a coworker to have tbe followiJI& informatioD: 
• Who is working aloue, 
• Where they are located, 
• How lema tbey will be workiD& alone (with a completion time). 

6.11.2 All operations sba1l be performed in accorclaDce with existiJJ&.SOPs/SWPs. 

PersoDDel shall be usiped in a manner such tbat each 'tVOI'br's presence is ftequeDdy 

monitored for example via radio or physical check. New, special, or DOD-routiDe 

operations will require a separa1e assessment aDd an SWP • 

. 
6.U Electrk:al Eqw•qneat 

6.U.1 All periD8JICilt electrical equipmeut ~ wiriD& mr those areas 
coiJtlining explosive hazards sball conform to tbe staDdards of NatioDal 

Electrical Code (NEC), Hazardous .LocatioDS, Class nor Class I & n (dual 

rated), as modifleCI by the DOE Explosives Safety Mamlal. 

6.U.2 Certain elecu ical equipment DOt rated NBC CliU I or fi is permitted for 

administratively conttolled use within tbe Explosive Preparation Rooms. A list 

of those rooms is given in Attachment 3. The equipment lis1ed in DX-4 SOP 

·aenera~ Firing Operatio111• is approved as inttiasically safe wben used UDder 

the restrictioDs DOted. No electtical equipment may be used UDless it is 

considered NBC Class I or nor listed in •Geuera~ Firina Operations. • 

6.13 Protective ClotblD& and Equipment 

6.13.1 Eye Protection 

It is a requirement tbat eye pi'Oieetion be worn at all times when there are eye bazards. 

Operations can involve a wide range of eye hazards makhJ& it clifficult aDd impractical 

to categorize the type of eye pi'Oieetion aecessary for each specific operation involved. 
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• Eye protection must be worn in all areas in which eye hazards are known to exist, 

whether workin& with explosives or DOt (e.a., machine shops, carpenter shops, 

operations involvina chemicals). Eye proca:tion may be removed only as required 

for use of optical aDd other inspection devices. 

• All persoDDel enterina posted eye hazard areas must wear the appropriate eye 

protection for tbat area, except as permiued below. 

• The requirement for eye protection may be waived by tbe Group Leader or 

desipee for persons who are included in a pided tour where operations have been 

suspeDdecl. The waiver may apply to a J"OOJD. buildiDJ, or 1D all buildings to be 

visited. 
• Vlliton, otber than diOie delcribed above, ID1ISt wear tbe appropriate . 

eye protection in tbe daipatrJI eye hazard areas. It il die respoosibility 

of b penon beiDa visited to assure tbat tbe visitor il provided with the 

DeCelllry eye protection. . 

tt.13.2 Clotldlla 

GeDeraJly, clothin& pruvidecl by die Laboratary for die proeection of employees (e. a •• 
safety shoes, clothin& for workiJ11 out«-doon, bard bats) sbould DOt be taken off die 

l..aboralory premises. DX-4 employees are capected 1D wear appropriate aDd/or 

required prOICCtive clotbiD& accordiDa to tbe operadaas beiDa perf«med. QueatioDs. 
reprdiDg requirements 8Dd best practices wiD be resolwcl by fiDe 1D1Npmellt. 

• CoYeralls (without cuffs) or lab COliS sball be warn, at aD times, if a ·potemial for 

explosive-con1aminati by dust or chips on c:1odliD& emu. &plosiw-contaminated 

c1othiD& sbal1 DOt be removed from tbe &plasiws ADowed Area except for final 

disposal. 
• Certain SOPs or SWPs may require tbat DOIHpll'kiDa solei, CODductive shoes or leg 

stats be worn, therefore a cbect of tbe SOP or SWP coveriD& tbe operations sball 

always be made. 
• Visitors sball wear shoe c:overinp if dleir footwear doel DOt meet tbe 

requirements for worbrs in areas where tbey are visitiD&-

6.14 Explosives Load I Jm1ts 

Each Magazine, Explosives Preparation Room, aDd FiriD& PoiDt bu a muimum limit on tbe 

amount of explosive tbat can be present during uormal operations. Tbese limits are pnerally 

expressed in terms of •pOUJids (or kg) of TNT explosive equivaleDL • Tbe limits for DX-4 

facilities are listed in Attachmeut S, aDd in the FiriD&-PoiDt. Prep Room or Mapzine SOPs. 

6.15 uptmna 

All operations involving explosives sball be suspeDded duriDa electa icalltiJI'DII in accordaDce 

with the DOE Explosives Safety Manual. PenonDe1 sball be cleared from tbe FiriD& Mound 

during this suspension. 



No explosives-contaminated equipment may be moved to an explosive-excluded area. Every 

effon should be made to avoid moving explosive contamiu.tion to an explosives-acluded 

area. 

7.0 PROCEDURAL STEPS 

7~1 Emerpnc:y Procedures 

7 .1.1 In all emqeucies, call 911. In the event of an emeqency or iDcident, notify 

DX4 management u soon as possible. Follow the OX Division Operatioos Manual, 

Section 10.3 to report any iDcidents or accidents. 

7.1.2 The BuUdiDg/Site Emerpucy Plan will be followed. It COYen·wbat to do, 

dependiDg on the circumsumce. · 

7.1.3 If a spill occurs, the Building/Site Emergeucy Plan will be followed, then the 

Waste Management Coordinators will be called. 

7 .1.4 · In the event of eye damage, suspectecl eye clamaae, or Uslue bums due to laser 

radiation. the source of injury shall be tumed. off or removed (as pnctical aDd safe), 

aDd tbe injured person taken to tbe Occupabonal MediciDe Group (ESH-2) for 

treatment. 

7 .1.5 Any person receiving an electrical shock must report to the OccupatioDal 

MediciDe Group (ESH-2) for evaluation and/or treatment. 

7.2 Bandliul of Explosives 

The following general aiteria apply to all operatioos that involve explosives: 

• Hancl1in& of HE sbould be minimilM. · 

• The dis1aDce that an item will fall if accidentallydr "".,.opped--" must be minimized. 

• Hard surfaces or sharp edps that could be struck by a bare piece of HE in tbe event of an 

accidental drop should be padded or otherwise protected. 

• Floor areas where the handling of HE items is most likely to occur should be covered with 

an approved tile to reduce tbe danger in the event of an accidenttl drop. 

• The work area SUI'I'OIIJidiD& an HE item that is to be haadled shall be kept clear of 

extraneous tools, components, fiXtUreS, aDd other impediments that could interfere with 

handline operatioDs. 
• The sliding of bare HE on surfaces should be avoided because HE surfaces are relatively 

susceptible to marriD& by scratchiDg or slippq. 1b.is is important from a quality u well 

as from a safety S11Ddpoint. 
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• The stability of an item must be maintained durin& all operatioDS. Tbe operatOr must 

evaluate the forces tbat will be ldiD& on an item duriDa tbe operatioD. · If die operatioDal 

forces will result in an unstable or UJJSeCUred situation, alteruate p~ must be 

developed. Any uucenaiDty or question should be directed to tbe liDe supervisor for 

appropriate action. 
• Akr an operation on an item bas been completecl, tbe item must be placed in a secure 

location aDd left in a stable configuration. When possible, all items destined for storaae or 

lllOVCment elsewhere should be placed in suitably designtAI contaiDers. All item must not 

be left In any posidoD at amy time where ll caa be easily toppled. 

7.3 Fins 

In the event of fire invoJviDa or imminently tbreatenina ex:plosiYel, 

Ia.... tile -~~~~~~~lire. Do aot .._..,.to IIIJdiiiQ' lire ilmllml& aplaslta 

_Ill any DX DMsloa ~area. 

7 .3.1 Fire extiDpishers at mapzines a fDr tbe purpose of fi&btina SJIIIJl exterDal 

fJreS. 

7 .3.2 Vehicle JDCJUDted fire extiDpishers sbould be used OD fires where explosives are 

DOt presently or imminently involved. Sboald a fire occur, ID lftempt to preYalt tbe 

fire from spreading to tbe load should be made. If safe aDd poajble, tbe ex:plosiw:a 

should be reinoved. If tbe fire presently or immineudy in¥olveldle explosive load, 

evacuate all persoonel to a safe distaDce. 'lb.is dista1ft should be at leut 1,250 feet. 

7 .3.3 There shall be DO smokina, except in daipatecl katioul. No matc:bes, 

IJPters, or other fire, n.,., or lpll'k-p~odac:blc d&mcs lllall be take& IIIlo aa 

Explosives ADowed Area, except with wrltteD autborlzatloll (SWP). There are 

electrical lighters provided at locatioas. 

7.4 Persomael Authorizatioas 

7 .4.1 F1riDc Lader - The list of autborized FJriDa Laden, IDd tbe Firina Points 

they are authorized for, is pen in tbe Autborizadoal ad Aqnmcats Dncmneat. 

Only the Group lader or Deputy Group Leader can autbarize additicms or deletions 

from the list of authorized Firing J..aders. 

7 .4.2 Knowledpable Penmmel have at leal four JIIDIIIbs experience workiDa in a 

firing area as verified or excepted by die Group. lacier or Deputy Group Leader. 

Knowledgeable persons will meet die tnainina requirelne.-ltipulaled by DX-4. 

Persons will be designated as •KDowleclpab1e• wbeD they a judpd competent to 

perform safely in an authorized firinJ area. &ch of lbe five firiDa area requires 

separate authorization. 



8.0 REQUIRED RECORDS 

• Daily Visitor Loa 
• Visitor and TrainiDg Databa~ 
• Visitor Information Sheet 
• Authorizations and Assignments Document 

9.0 REFERENCES 

• DOE Explosives Safety Manual 
• Los Alamcs BnviroDment, Safety, and Health Manual, AR. 6-6, Explosives 

• OX-Division OperatioDs Manual 
• OX-Division Electrical Safety SOP 

10.0 A'ITACBMENTS 

Attachment 1. HE routiDely used at OX Division FiriDa Areas 

Attachment 2. Adhesives and Glues routiDely used at OX Division Firm& Areas 

Attachmem 3. DX Division Preparation Rooms 
Attachment 4. List of the Det names, call sips, frequeDcies, aDd DOnDal use areas for radios. 

Attachment 5: Load Limi1s for OX Division Facilities 

Attachment 6: TNT Equivalent of some Common Explosives 

Attachment 7: Definition of explosive COidamination. Memo from the ERC. 
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Attachment 1 

BE routinely used at DX Divislon F1riD1 Areas 

NORMAL EXPLOSIVES 

All explosives or explosive-containing devices that have been approved by the 
ERC or listed in (ESA) WX-3: SOP 1.1.0, Tables 1 &t 2 may be used at DX-4. 

This list contains the names and identification numbers of aU explosives and 
detonators approved for normal explosives operations. Explosives on this ~may 
be received or handled by Group DX-4, unless a separate SWP or SOP exists 
covering the operations, or a request for limited tests is approved. 
• Primary explosives - Explosives with a seositivity greater than PE1N (for eumple, 
lead azide, lead styplmate or mercury fhbninate) are not used by DX-4 except~ specially 
approved procedmes. 

SINGLE-COMPONENT EXPLOSIVES 

Explosives ESA-2Mat. Other Names, Compositioa, or Storage 
Code Reference Rev. 

Period 
AN 130LN Ammonium nitrate 20years 
DATB 1201 diaminotrinitrobenzene 20years 
DINGU Dinitroglycouril 
DINA Di(nitroethyl) nitramine, dioxyethyl 20years 

dinitrate 
EDNA 1101 ethylenedinitramine, Halite 20years 
HMX 03NN cyclotetramethylenetetranitrami 20years 

Ortncren 
LAX-112 
NM Nitromethane 10yearsin 

55 gal 
drum 

NQ 07NN NitaUJ!Jullu~dine, Picrite 20years 
NTO 1.2.4-nitro-tiazole-S-one 
PETN 06NN penta~a y -:!u~toltetranitrate 20_years 
Picric Acid 1,3,5-trinitrophenol 2years 

note: Picric acid forms impact-sensitive 
compunds with metal ions. 

RDX 02NN cyclo-1,3,5-trimethylene-2.4,6- 20years 
trinitramine; Hexogen, Cyclonite 

TATB 1701 1,3,5-triamino-2,4,6-trinit:robenzene 20years 
Tetryl* 04NN 2.4,5-trinitrophenylmethylnitramine 20yean 
HNS 3001 Hexanitrostilbene 20vears 

~--~ I 
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I TNT I OlON I ~4,6-trinitrotoluene; Tro!Yl I 20 years 

• Tetryl bas greater toxicity aud greater seusitivity to electric spark than tbe other permitted 

explosives 

UQUID EXPLOSIVES 

Explosive ESA-2 Other Names, Composil:icmr or RefereDCe Storage 

MaL Rev. 

Code Period 

FEFO 1,1'-(methylene bis(oxy))bis[2-fluoro-~- 90days 

dinitroethanel 
Nrtromethane NM, ;ee also under single<omponent 10years 

explosives 
. in 55 gal 

drum 

MIXED EXPLOSIVES 
INCLUDING CAST AND PRESSED FORMULATIONS 

Explosives ESA-2 Other Names, Compositima, or Refereace Storage 

MaL Rev. 

Code Period 

ANFO Ammonium nitrate/fuel oil 90davs 

Boradtols 60 ~ boric acidl40 wtS TNT 20vears 

Baratol 76NN 76 wt1 barium nitratel24 ~ TNT 20vean 
Caldtol 40 ~ TNr/55-60 ~ C.COS/0-2 wtl 90days 

talc/1-2 ~, microbaDoons, X-D533 

MIXED EXPLOSIVES 
INCLUDING CAST AND PRESSED FORMULATIONS, Coatimaed 

Plastic Bonded Explosives - Formed fi'om one or more oftbe explosive c:ompouDds listed 

individually in •siDgle-componem Explosives, • above, mixed with biDden IDd, in some 

cases, nonexplosive inJredieats. ProductiOD forms of plastic boDded aplotivea are 

identified in numbered series denoted by the letter "PBX-• (oripaeted by Loa Alamos); 

•LX-• (originated by Lawrence Livamore); "BDC-• (or,isirwted by the Uaited ICiDgdom); 

and "PBXN-• (onpeted by the US Navy). Also peimitted are experimental plastic bonded 

formulations originated at Los Alamos and ideuti&ed by tbe prefix -x-• ad a four-cfisit 
number. 



DX~: SOP3 
Ori inal 

CH-6 

Comp.A 
Comp.A-2 
Comp. A-3 
Comp.A-4 
Comp.A-5 
Comp. B 

Comp. B-3 
Comp.C-3 
Comp. C-4 

Cyclotol 
75/25 
Cyclotol 
70/30 
Detasheet 
c 
Detasheet 
D 

EDC-8 
EDC-28 

EDC-32 
EDC-37 
EDC-38 
HBX-1 

LX-04 
LX-07 
LX-10 
LX-14 

MDF 
Nonel 
Octogen 

9085 

60NN 

60NN 
9080 
9081 

750N 

700N 
-

6300 

6301 

LX04 
LX07 
LX10 
LX14 

General Safety 
Attachment 1 

'17 .5 ~ RDX/1.5 ~ calcium 
stearate/0.5 wt% polyisobutylene/0.5 wt% 
_graphite 

9085, 91 ~ RDX/9 ~ beeswax 
'17 ~ RDX/3 wtl beeswax 
98.5 ~ RDX/1.5 wt% beeswax 
64 ~ RDX/36 wt% TNT, Comp B, 
HexoUte, Hexotol 
60wt% RDX/40~ TNT 
9080, 88 ~ RDX/U ~wax 
9081, 91 ~ RDX/2.1 ~ 
polyisobutylene/ 1.6 ~ motor oil/5.3 
~ di(2-ethylhexyl) sebacate 
75 ~ RDX/25 ~TNT 

70 ~ RDX/30 ~ TNT 

63~ PETN/Swtl NC/29~ 
elastomeric binder 
75 wt% PE'I'N/25 ~ elastomeric binder 
NOTE: 11DS MATERIAL IS 'USUAU.Y ltED, BUr 

IT IS AN ~ Nar ANINBT 

76.0 wt% PETN/24.0 wt% R'lV Silicone 
94wt% RDX/ 6 wt% FPC 461 

SSM% HMX/15 wtl Viton A 

40wt% RDX/38wtl TNT/17~ Al/4.5 
wtl wax/0.5 wt% CaCb 
85.5 wt% HMX/15.0 wtl Viton 
90 wtl HMX/10 wtl Viton 
95.0 wt% HMX/5.0 ~ Viton A 
95.5 wt1 HMX/ 4.5 ~ Estane 5702-Fl 
(X-0282) 
Mild Detonating Fuse 
RDX lined metal tubing 
94.5 wtl HMX/4.5 ~ wax/1 wtS 
graphite 

20yean 

20yean 
20years 
20years 
20years 

20years 
20years 
20yeus 

20years 

20years 

10yean 

10yean 

20years 
20years 

20years 
20yean 
20years 
20years 

20years 
20years 
20vears 
20years I 

20years 
20years 
20years 
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Octo I 
PBX9001 

PBX9007 

PBX9010 
PBX9011 
PBX9205 

PBX9206 

740N 
9001 

9007 

9010 
9011 
9205 

9206 

·GeaeraJ Safety 
Attachmeat 1 

75 wtl HMXj_2S wtl TNT 
90 wtl RDX/8.5 wt1 polystyrene (PS)/ 
1.5 wtl dioctyl phthalate {UU.t') 

90 wtl RDX/9.1 wtl polystyrene (PS)/ 
0.5 wtl dioctyl phthalate /0.4 wt ~ resin 

90 wt1 RDX/10 wtl Kei-F 3100 
90 wt1 HMX/10 wt1 Estane-5703 
92 wt1 RDX/6 wtl polystyrene (PS)/ 
2 wtl dioctyl ~hthalate {u0.t') . 

92 wt1 HMX/8 wtl Kei-F elastomer 

MIXED EXPI.DSIVES 

20years 
20years 

20years 

20years 
20yean 
20yean 

20years 

INCLUDING CAST AND PRESSED FORMULADONS, Contimaecl 

PBX9404 9404 94 wt1 HMX/3 wtl NC/3 wtS tris(b- 1st period-
chloroethyl) phosphate (CEP) 20years, 

DOte: PBX-9404 ii•"''P"Dy lallitive to 10years 
certain types or· m · • -'-· ... ~ thereafter 

PBX9401 9401 94.2 wt1 RDX, 3.6 wtl polystyietlel 
2.2 wtl tri~l -~ hate 

PBX9405 9405 93:7 wtl HMx, 3.15 wtl nitrocelulose, 20years 

3.15 wtl u~""'""-!:-..,-1 phosphate 

PBX9407 9407 94 wt1 RDX/6 wtl Exon-461. 20yeus 

PBX9501 9501 95 wtS HMX/2.5 wt1 Estane/2.5 wtl 20yeus 

BDNPA or BDNPF, X-0242 

PBX9502 9502 95 wtl TATB/5 wtl Kei-F 800, X-0290 20years 

PBX9503 9503 80 wt1 TATB, superfine/15 wtS HMX/5 20years 

wtl Kei-F, X-0351 

PBXN-5 SeeLX-10 20years 

PBXN-110 88 wtl HMX/5.4 wtl polybutadiene/5 20yeus 
wtl isoclecyl pelargcr~te 

PBXW-113 SeePBXN110 

Prima cord Assorll!d PETN & RDX loaded commen:ial 20yean 
detonating fuse 

Pentolite 5001 50 wt1 PETN/50 wt1 TNT 20years 

Tritonal 80 wt1 TNT /20 wt1 aluminum powder 20yean 

X-0208 X-0208 See XTX-8004 20vean 

X-0233 X-0233 5-40 wtl HMX; 40-95 wtl tun~ 0-10 90days 

wtl __p()hD&.J~~IIII:t 0-5 wtS plutidzer 
X-0242 SeePBX9501 20vears 

X-0282 X-0282 SeeLX-14 20veus 

X-0290 X-0290 SeePBX9502 20yean 

X-0309 X-0309 75~ TNT, 1n aluminum ~der, 5~ D-2 90dan 

, 
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X-0351 
X-0407 

X-0533 
X-0534 

XTX-8003 
XTX-8004 

Explosives 

Black 
powder 

Benite 
Commer-
dal 
sporting 

HARP-1,-2 

HELP-1, -2 

Smokeless 
Powder 
Single, 
Double, or 
Triple Base 
vrP25540 

X-0407 

X-0533 
X-0534 

ESA-2 
Mat. Code 

-

Geaeral Safety 
Attachment 1 

wax, 11 acetylene black (carbon) 
SeePBX9503 
69.8 wtl TATB, 25.0 ~ PETN, 0.2 wt1 
dye, 5 wtl lcel F800 
SeeCaldtol 
50 wt1 TNT/16-24 wtl CaCOs/25-33 
wt1 talc/1-2 wt% microballoons 
80 wt% PETN/20 wtl Sylgard 182 
80 wt~ RDX/20 wtl Sylgard 18~ 
formerly X-0208 

PROPELLANTS 

Other Nuaes, Compositio~ or Refermce 

Standard commercial and militaJy grades 
only - -

Black powder based mixture 
Any commercially available smolcelesa 
gun propellant for sport use is approved 

HARP propellants are AI/ AP /HMX 
composi1es 
HELP propellants are NC/NG/HMX 
composites 
Standard_ military grades. 

Military research explosives are spedficaDy 
not included. 

HMX based High Energy Pron.allant 

DETONATORS 

20vears 
90days 

90days 
90days 

20years 
20years 

Storage Rev 
Period 
20years if 
unopened, 
2yeusif 
0 

.JI 

2yeus 
20years if 
unopened, 
2years if 
0 ~ 

2years 

2years 

2years 

2years 

The following hi~ detonators have been approved for use in test devices. 
All listed detonators have a storage review period of 20 years. 

I~ I ER-213 
ER-235 

IEX-U 
EX-128 
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1E26B 
1E27 
1E29 
1E30 
1E31 
1E33 
1E34 
1E36 
1E38 
1E38T.F. 

--

ER-312 
ER-312B 
ER-344 
ER-347 
ER-352 
ER-353 
ER-370 
ER-349 
ER-350 
ER-351 

General Safety 
Attachment l 

MC1991 
MC2320 
MC2427 

MI03C 
MK20 
MIQ2A 

RL1 

DETONATORS, CcmtiDued 

ER-371 RL2 
ER-377 
ER-379 RP-1 
ER-380 RPl/31 
ER-383 RP-2 
ER-396A RP-80 
ER-396B RP-83 
ER-400 RP-84 
ER-402 RP-87 
ER-403 

MUNITIONS 

SC-101 

. 

Military munitions are allowed if no further assembly or c:liMssembly operations 

are involved. An adequate desaiption should be in~ DX-4 file. Internal devices 

that contain primary explosive are allowed if they are •out-of-tine,. and are not 

used as the initial initiation point. The initiator must lelllain in a sale state until 

the first ignition source is activated following standard operating procedures. 

Any configuration where the primary explosive unit is exlelnal or is tD be used as 

the first initiation or ignition source becomes a special operation requiring a 

separate SOP or SWP. 

Some of the DX-4 military munitions are listed as rejects or defective lots because 

they do not meet either physical specifications or performance testing 

specifications. There are no safety issues related to their re:jection. Any arriving 

munitions marked as rejects wiD be treated as Storage Compatibility Group L until 

the reason for rejection is known. 
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. General Safety 
Attachment 1 

SPECIAL EXPLOSIVES 

The use of these explosives is limited to the provisions of the indicated SOPs. 

Explosive Pertinent SOP References Storage R.ev. 
Period 

, LiquidGun DX-11 SOP: 15-11-4.20, 2years 

Propellant -r.GP 1846, TA-36-3" 

LGP1846 
3E-1 Detonator 3E-1SWP 20years 

COMPOUNDS FOUND in TA-16 SOP 1.1.0, •Established Explosives a~TA-16,• 

but not listed in any DX Division list. 

Al-ANFO 

BDNPA 

BDNPF 

BTX ( 5,7 -dinitro-1-piaylbenzotriazole) (transportation only) 

DNP A (2,2-dinitropropyl aaylate polymer) 

DNT 

HBX-1 

Methane/ Oxygen mixtures 

Nitrocellulose (Nq 

PYX (2,6-Bis picrylkamino0-3,5-dinitropyridine) 

STRA TABLASI' C (storage and transportation only) 

TAGN ( triamino guanadine nitrate) 

TAL-lOOSE (storage and transportation only) 

TNS (l'rinitrosti.lbene) 

TNT/NC 

TPM (tripicryl melamine) 
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Geaeral Safety 
Attachmeat 2 

Attaclameat 2 

Adhesives, glues, aad coatiap routiaely ued at DX Divilioa Jl'iriq Areas. 

• Methylmethacrylate/ solvent glues (Duco, Testor' s model cement, other 
proprietary materials of equivalent composition). 

• 3M Industrial Adhesive-226. 

• crA-21inoleum cement for Detasheet only. 

• ElvanoL 
• CPR-1009-18 adhesive. 
• Silastic TRV-140, -131, -132, -892, -3145 
• Eastman 910, Perma Bond 910 adhesive, Loctite 495 adhesive, and other 

cyanoaaylate es1er adhesives • 

• 3M Aerosol spray adhesive. 
• Aralhex. 
• GE Silicone Rubber R1V 162. 

• Polad [10 ~ Polaaue-740M diamine {Polaroid Corp.)/38 ~ Adipnme 

5333/52 ~ acetone]. 

• Polyurethane 7200, with sets A and B. 

When necessary, the foJlowiDs cbemicaJs ad gases may be used for ligbt iatensification or 
quenching. 

Aluminum Fluorosilicate (nUs ila poiloa; wub baadl after ~~~e.) 
AJumjmJm Oxide 
Butane 
Kiylon Spray Paint. 
Magnesium Oxide 
PETNpaint 
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Approved Glues aad Adhesives 

Geaeral Safety 
Attachmeat 2 

• An epoxy -polyamide adhesive know u ~Glue" aod fonunlued fiom Epon 828 aod 

Versamid 140 is approved for use in detonator and HE auemblies. This adhesive is covered 

under Mound FaciJity's Specification 1-9600. 

• Cyanoacrylate adhesives such u Eastman 910 may not be used in direct contract with PETN. 

• Devcon 5-minnte epoxy is approved for permitted ap1osiWa, except TNT aod explosive 

compositions containing TNr, aDd is permitted for uwmbliet wbich will hold liquid 

explosives after the adhesive is cured. 

• Barco Bond 165 IDd 185 -The curiDa reaction for this llllteriiJ is emtbermic: therefore, the 

thickness of the adhesive layers must DOt exceed t.Smm (tn6 in.). 

• Sylgard 182, 184, and 186 

• DC 93-119 

• GE630 
• CPR-1009-78 + Componcat T 

Adhesive 

Aerobond 2017 

VEEP 1579 
VEEP 1579T 

Torr Seal 

Polamine 1000 
cured polyurethanes 

Additive or Catalnt 

Versamid 140 
DMP-30 

Polyamide 

....... 
Compatible with HE. Exothermic 
reaction. Doll't make more than SO g 
at a time. 

Not c:ompable with all HE. May be 
· UJed on PBX 9502, TATB, aud 
mixture~ otTATB aud inert 
materilll. 

Can be Uled OD HE u described in 
report 1250. ldal for vacuum 

6catioJII, lin ,_.__ 
~ M14 RlU.II. 

Compaible with HE. SJigbt foaming 
fiom moisture. Do DOt breathe 
vapon. 



DX .... : SOPl 
0 .. .... 

·General Safety 
Attacbmeat 3 

Attacbmeat 3 

DX Division Preparation Rooms 

Location of charge preparation rooms at TA -15 and TA.;a6: 

Building TA-15-242 

Building TA-36-4, Room A (Eenie Site) 

Building TA-36-5, Room A (Meenie Site) 

Building TA-36-7, Room A (Minie Site) 

Building TA-36-11, Room A (Lower Slobbovia) 

Building TA-36-82 (Daisy Mae-Kup) 

Assembly and preparation areas at TA-40: 

Building TA-40-14 serves Firing Chamber 15 

Building TA-40-11 room 106 administered by DX-1 u part of aystal growing 
operation at TA-40-12 · · 

Building TA-40-6 serves Firing Chamber 5 

Building TA-40-41 serves Firing Chamber 4, and miscellaneous large shots 

Building TA-40-3 is administeJed by DX-1, as a part of gas gun operations. 

The assembly and preparation area at TA-14 Q Site is 

Building TA-14-23 rm 104. 

Shot preparation facilities at TA-39 are: 

Building TA-39-4 
Building TA-39-111 

trim shack 
shot assembly building 

Building TA-39-77 propellant assembly for gas guns is administered by DX-1. 
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General Safety 
Attacbmeat 4 

Attachmeat 4 
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List or the aet aames, caD sips, frequeacies, ud aormal use areas for radios. 

DX Radio Cbaaaei Orpuizatioa CaD letten 

1 DXI 

2 DX-2 

3 DX-3 

.. DX-4 

5 DX-S 

' DX-6 

7 DX-7 

8 DX-00 

' DXFtect· 

10 Emergeucy 

11 Emcrgeucy 

12 Emcrgeucy 

13 Emergeucy 

14 Emcrgeucy 

IS Emcrgeucy 
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General Safety 
Attachment S 

Attachment S 

Load Limits for DX Division FacDities 

July 1996 
Page 1 of4 

Explosive (Load) Limits Durin& Yuill& OperatioDL Tbe firiDs load limit is the maximum 

amount of explosive that may be fired at a firiDs site without special authorization. The 

maximum amount may be further modified by location oftbe shot relative to the portglass and 

the bunker. See site-specific SOPs. · · 

Usual HE Faring Limits at Faring Sites 

Baildintr or Site Umit(b) Limit (lbl) 

TA-14-34 see site-specific see site-specific 
SOP SOP 

TA-15-306* 68 ISO 
TA-15-310* 68 150 

TA-36-3 227 soo 
TA-36-6 9f17 2000 

TA-36-8 907 2000 

TA-36-12 2268 sooo 
TA-39-6 91 200 

TA-39-57 227 soo 
TA-39-88 908- 2000 

TA-40-4 2S ss 
TA-40-S 0.45 1 

TA-40-8 10 22 

TA-40-15 2S ss 
*Limits away from the nmways at R31 0 and R306 firiDg ueu can be exceeded only 

with the approval of the DX-4 Group Leader or designee. 

These limits may be modified by permission of the Group Leader through the SWP 

process. 

Storace Maauiae Load Limits ·ud Penoaael Limits 

Each Magazine bas a maximum limit on the amount of explosive tbat can be present duriug 

Normal operations. The limits for DX Division magazines are lilted below, and in the Fuing­

Point-Specific SOPs. 
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Attachment 5 

Explosives Load aDd PersoDDel Limits at 
. . DX Division Magazines . 

structure load limit. b 
TA-14 

Q-22 300 lbs 
Q-24 2Sibs 

(defonatml) 

TA-15 
TA-15-41 200 lbs 

(pi -" 1) 

TA-15-42 20001ba 
wing vault 

TA-15-43 300 lbs 

,(2) 1000 dets. 
TA-15-241 100 lbs 

TA-15-243 2000 lba 

TA-22 
TA-22-18 500 

TA-36 
TA-3~83 70,454 

Promoe 
TA-36-83 1000 each part of. 
Promoe side rooma 70,454 total 
(2) 
TA-36-10 
Moe 4500 

TA-36-9 
DetMoe 

so 
TA-36-7, south eud 
Millie Site 200 . 
TA-36-11, 
southead 200 
Lower Slobovia 
TA-36-4, 200 
west ead 
EeDie 

. 
TA-36-205 450 
Armmmition . 
u LIAI&Aiil 

( TA-39 
' ·-- TA-39-3 7.500 lb. 

oersoDDellimit 

c 

2 . 
4 

3 

3 
3 

3 D 

7 

--·-· - -- ... . .. -. ·- -- ·---· 

7 

5 

2 

5 

5 

s 

3 

4 
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TA-40 

TA-39-5 

v aultsleach 
TA-39-77 

TA-40-13 
maga.zette 

TA-40-10 
(DX-1) 

TA-40-7 

TA-40-2 

TA-40-40T 
TA-40-40 
TA-40-38 
TA-40-37 
TA-40-36 
TA-40-39 (DX-1) 

General Safety 
Attachmeat 5 

3,000 lb. 

101b. 
3001b. 

180 
2.0 

2.0 
2.0 

40 
2.0 

36 
165 
360 
360 
57 

3 

. 
3 

3 
NIA 

"4 
NIA 

3 
N/A 
NIA 

4 
3 
3 
3 
3 

July 1996 
Page3 of4 

DX-1 iurisdiction 

D 

D 

L 
A 

HA 
D 
D 

D 
D 

Prepantion Room Penonnel and Eqllosiva Load Lilnitl 

Each Explosives Preparation Room has a mpimum limit on the amount of explosive that can 

be present during normal operations. The limits for DX Division Preparation Rooms are 

listed on the door of the Preparation Room. 

Personnel limits are established to prevent crowding oftbe preparation room from causing an 

accident, and to limit casualties in case of an accideat. 



General Safety 
Attachmeat S 

PenoDDel md Explosive Load Umits at DX Divisioa Pftparation Rooma 

B11ilcliDg No. Opera ton Cuula Explosives (ks) 

TA-14 
TA-14-23 2 1 so 
room 104 
TA-14-23 6 0 0 

room 104 

TA-15 
TA-15-242 

TA-36 
TA-36-4 2 2 100 

TA-36-5 2 2 100 

TA-36-7 2 2 100 

TA-36-11 s 2 100 

TA-36-82, s 2 No explosive storage, 
each room except shot usemblies in 

process or waitin& to be 
- fired. 

TA-39-4 Trim 
Shick 
TA-39-111 
Assembly 
BuiJcting 

TA-40 
TA-40-3 3 0 2 
TA-40-6 5 0 2 

TA-40-11 5 0 2 
(room 106) 

TA-40-14 4 0 25 

TA-40-41 5 0 36 
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General Safety 

Attacbmeat ' 

Attacbmeat ' 

TNT Equivalent of some Common Explosiva 

Traditiooally, load limits are expressed in terms of "Pounds (or kg) ofTNT Equivalent • Because 

the explosive power of some explosives exceeds that of TNT, tbe actual weight of these 

explosives needed to reach the load limits are less the number ofPOUDds ofTNT Equivalent. 

TNT Eqaivaleat WeiPa 

&plosjye Equjyalcgt 

BARATOL 0.525 
COMPB 1.092 
C-4 1.129 
HMX 1.042 
LX-01 1.222 
LX-10 1.101 
LX-11 0.874 
LX-14 1.119 
NG 1.136 
NQ 0.752 
OCTOL70130 1.113 
PBX-9007 1.108 
PBX-9010 1.044 
PBX-9011 1.017 
PBX-9502 1.037 
PBX-9404 1.108 
PBX-9407 1.136 
PBX-9501 . 1.129 
PENTOUTB 1.085 
PETN 1.169 
RDX 1.149 
TATB 1.037 
TETRYL 1.071 

~---;; 
.~ .... 
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!pp Rabie, 02a41 PI ""'' •, CODtPipaC101l 

Dates ~. ' Mar ltt' 14a41a1' •0700 
X-Sender: u084,t7tpobox1,,3.1anl.gov 
Toa vasilik_gerald_diLul.COV 
Froa: :-abiriLanl.OOV' CloD Rabie) 
SUbjec~: Contamination 

Jerry; 

Here is a draft of a ...o on the subject of firiD; site contamination. 

~ith reference to the ..-oran~ to Distribution dated November 29, 

1993 t==- Lucht at' DX-1,, and the sta~t therein, •It ... which only have 
trace .~on-visiblet ..aunts of non toxic HE on th .. and are not hazardous 
in any ·ay, should not be labeled contaminated•, the Exploaive Review 
COIIIIlit~ee (EJlC) wishes to add the following. •'ftae ware! It ... is DOt 
restr!::ive in any aenae and .. Y be aaau.ect to apply to shot staDda, 
insula~ion, shot a .. e.bly aida, firing cables, optical co.ponents including 

airrors, sand bags, barriera, electrical equis-enta, •tal us-.bliea, etc. 
The presence of soot on various •terials uaed, abused or consu.ac! in the 
course cf firing a abot cloea not, of itself, coaatitute II conca.tnation.• 

This elaboration of the original text is ..ant to clarify the 
meanir.~ of the original ancl not to alter the apirit of the original. 

~on R&:ie, ActiD; ERC Cbai1111lD 

1 

1 



LOS ALAMOS To/liS: DiiUibadaD 

NAnONALLABORA'IORY F,.,.nG: RaJ l.&WC92D(;(~ 

memorandum P,.._IFAX: ~1117.QSOO 

EXPLOSIVES TJ:'CHNOLOGY s,..,,: DX-16 

EXPLOSIVES REVIEW COMMmEE Dttl.: ~29.1993 

1 rea:ady IIClliwdareqaaa <eadtwD fraaa T• TIDII' (DX-un far • ·aaldll'" def'n"• fit aplaliwe 

CIP"Di..m. O.CIIIftllll cbllw dilec:ll• ID mvietr ad ldYile C. teplalianlllld Mmjphui&M 

diRaiftS i1MJMn1 aplaliws apcalkiiiiM 1111 Lab. "11111. die bellllbint we aD dD far T• iiiD a&r 

a ..... ck8nitlm ••atpoadurel far """"hta ,.,.., ....... 

It is dar tbll faiJawinllbe DOE &plaliw Safely M..a pidii'CC • decCIW••inetlm 1D dleleaer 

waald pal.abut*ilivea ...taaaf~·i • Far ••• .,. widlllricl ~i*caliw Ltlnaddel ddwll 

iD firiDIIils..acDirapkllhe •aw•iz d-......... ....,....., bcfare beiDI*"-• 

public laD ar1 1 . ed by GSA. If GSA needed 1D welda ... .allr •a lie ..Z.Illlllllldlle 

fJa:an•nt 'ID lewll XXXXX. wlddl waald bnalve CDIIIplne ""1 11 r-.er. 11le ,_ ila. af IDJ 

sudl cruc:t ..... farpallllc ..... 

n.. we aeediD fallow die~ at die pHehs Cllllft dill DO -.Lab arpablic. isilljlnd ••"'* 
o1 apiDIMs. .a-. dll&oar pilttelillftl 81 widdllalellt alllealm.,. ...... aflbeDOEEzpaiwe 

Slfay M...a. kilallo ne ......... •ICIIIilhe dill • ileal c:aaldbe --..a. '*IIIII 

pw: a palilite tatn:IIIIL ...,... • ilea bas beeD 111111 laiD e~--. does •--il is 

CCI"'"rinWd .t-....,.,ly aw-nheMed Ac1:an1b1a to die DOE Expiwi"G Ma111. aT dilled ilea 

is • ileiD freD • aplaliW:I .. IbM was aewrdiiecdy aposeciiD an-i•m :.t.., ailelnldr:s 11111 

SCDe otT..rs i1AW aay flllln&o dds caeacxy. If we Clil in IDOd CON1:ieDc:e decllle Odlll far 

JD i&aD. a Yiaal inspec:daa is....,.y ldeqntte far relase far r :pllir. ClllaliaD. ar ewn sa1¥qc. '11111 

ior siu: uacb ar lab iasnlaalll sadl u scales wbicb may be ned to bold caraiaed or J*kapd HE. bla 

Jo DOl came iDID dina CGDIIa widl iL a \isall inlpccdan ._.. M ...,_ 10 declare die iliaD ID be dill 

•1. Far ll'UCts driw:n CMr p«MD'i•Dy muamjpwd pouad. vbual iDspecUaa of die nres aad wiled wells 

:nay be iequired. 

::ems wbicb line defiDildy CaDC iniD CCIIIKl Widl bile HE •-e mcn diflcuk .a am· bate., be lwded 

on a c:ase-co-aa: .a. l1alal die IDIICrial illllo IDxic. 11...-e tiaa-v:4DIIel I'PCUIIS ·deealble by 

~w: aa • • balrdDaL 111ns.1 woa~c~ aaopaelbe folloWIPI clefiailicll· ,_ wldda aaty ~~we 

tn~CC (Ia ¥bible)_.._ at-mic HE calbaa llld a aac 1u111n1aas ill-., • .,. . ......, 111 11e 

l:lbeled cmami ~ • 1'1111.1 beliew. IIIICI willa die inial ot 1M XXXXX dr.sipacion ill_.. 
!S.6c.3. ill 1111 DOE ..... Safety....._ However. if 1D ilaD may bave llazardcMa..,.. ~HE 

biddCD iD dlllll ill aacb. jaila. ftidl. ac.. .... die ... waald fall lam daD XXX. aDd c:aald .... 

:elased far weldial ac. as in .aka 18~ 

Reprdlaa at wbll pidrlinel are ased. a fair aa.~ of subjeai\-e eVIl.- is left to &be pcnoD invohed 

·.aridl die eire• I • • .... CiaWeiN Clllllallle wriUCDID COYer nay QRinaaac)•. so en-.. -­

lJIIliD ia1 willa llilllrdoui 11D011D1S of HE is Dalleleased far repair. al¥qe ac. 

C ommjucc: 1f yaa baw lilY dloupcs. commcau a.ps. lddilions ac. oa Ibis. ·rlase nan lbaD ., 

:ne by COB 1:.'17193. 
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This SOP covers the conduct of explosives test-firing operations and nonexplosive tests 

conducted at OX Oi\ision firing sites. This document is not to be used as a "stand alone" 

document. Funher training and understanding a site-specific SOP are required before conducting 

firing operations at any OX Division firing area or site. 

2.0 PURPOSE 

This SOP provides neeeswy information, descnl>es the hazards, and specifies safety procedures 

common to all Firing Areas. Detailed descriptious of operations at particular firing sites may be 

found in the Site-specific SOPs for those firing sites. This SOP also generally descnbes the 

procedures for preliminary preparations, circuit testing, clearance, firing operations, misfires, test 

failures, and postshot activities at OX Division firing sites. 

3.0 SCOPE 

This SOP is applicable to aJJ personnel who frequent the areas listed below, or who are authorized 

to perfonn explosives firing operations at the areas operated by DX-4. In addition., DX-4 suppon 

personnel (staff members, appropriate clerical personne~ etc.) shall also be familiar with this SOP. 

This SOP covers operations at the following firing sites. 

Building or Site Common Reference 

TA-14-34 Q Site 

TA-15-306 R306 

TA-15-310 R3 I 0, PHERMEX/MOC 

TA-36-3 
Eenie Site 

TA-36-6 
Meenie Site 

TA-36-8 
Minie Site 

TA-36-12 Lower Slobbovia 

TA-39-6 
Point 6 

TA-39-57 Point 57 

TA-39-88 
Point 88 

TA-40-4 
Cbamber4 

TA-40-5 
ChamberS 

TA-40-8 
Chamber 8 (1 0-kg vessel) 

TA-40-15 Chamber IS 

Tbese Explosives Firing Sites are identified on the Maps in Attachment 1. 

Gun facilities at TA-39 and at TA-40 are under the jurisdiction ofDX-1. 
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Access to the firing areas is covered in the DX-4 SOP, •General Access Contro~ • and by area­

specific SOPs for TA-14, TA-39, TA-40, Area III, and Area K-1. 

4.0 DEFD\1TIONS 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 
• 
• 

• 

Aborted Shot - An aboned shot is one that for any reason cannot be fired as planned 

and is to be returned to storage. 

Access Gates - Gates or chains that can be locked. The keys are administratively 

controlled by the Access Control Office and the Local Access Offices. 

Barricade - A portable device, such as a sawhorse, with an appropriate sign, used to 

halt traffic into an area that is hazardous or is about to become hazardous. 

Bunker - The main protective building at a firing site. housing the control room, and 

usually the CDU, camera and diagnostics. 

CDU - Capacitor Discharge Unit . 

Chamber - Bunker. The main protective building at a firing site, housing the control 

room, and usually the CDU, camera and diagnostics. 

Oearance - Process by which an exclusion area is established and determined to be 

free of unprotected personne~ and safe for a firing operation. 

Oearance Checklist - A step by step guide to ensure that each element of the clearance 

plan is executed and documented. 

Oearance Patrolman - A Knowledgeable Person who physicaJJy inspects a clearanc.­

area or manually observes a barricade to assure that people are excluded from hazard 

zones. 
Oearance Plans - Procedures that protect personnel within the firing areas by 

controlling conditions during explosive experiments, radiographic operations, or other 

potentially hazardous operations. The level of the clearance plan determines the controJ 

procedures to be followed. 

Oeared Area - All area that has been physically patrolled by a Clearance Patrolman 

performing assigned duties, or an area in which all persoMel have been accounted for. A 

Cleared Area has been declared safe for firing operations to proceed. 

Detonator Cable - The electrical conductor connecting a detonator to a CDU, or any 

initiating device to a firing unit 

EED - Electroexplosive Device 

EBW - Exploding Bridgewire 

Firing Area - The areas where firing operations are conducted. Access to these areas is 

controUed, aod is through an Access Gate. These areas are K-1. Area m, TA-40 Fuing 

Area, TA-39 Firing Area, and TA-14. 

Firing Cable - The electrical conductor conveying a trigger or &ring pulse to a CDU or 

other firing unit. 
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• Firing Checklist •• (may include clearance checklist) A list of steps to be taken in 

preparing to fire and firing. Used as a reminder to ensure that no steps are forgotten. and 

an steps are documented. 

• Firing Keys - Strictly controlled keys that unlock firing circuits. 

• Firing Leader - A OX Division employee, authorized by OX-41ine management to 

supervise, conduct, and be responsible for operations at the site of the test. This person's 

accumulated knowledge and experience are crucial to all explosives firing operations. 

• Firing Point or Site • The actual location of an explosive test and its exclusion area 

behind the appropriate safety gate. 
· 

• Firin& mound - Firing mound refers to the sand pile or steel firing pad on which the 

shot assembly is placed. 
· 

• Hazard Cirde -A region, not always circular in shape, that is evacuated in a clearance 

plan because shrapnel from the shot is expected to land within that region. May also be 

called a hazard zone or a fragment area. However, the definition of a Hazard Circle is 

onJy a guideline, fragments occasionally land outside of them. 

• Hazard Zone - Hazard Circle 

• Ht - High Explosives. 

• HV -High Voltage 

• HVPS --High Voltage Power Supply 

• Low Ener~ EEDs - Hot-wire initiators, squibs, blasting caps, etc. 

• Misfire - That which occurs when there is no e\idence of detonation or energy release 

after pulsing the firing circuit. 

• Partial Firing - When one or more of the explosive charges in an experiment fail to 

initiate. Often significant quantities of unreacted explosives are scattered on and around 

the firing mound. 

• PFN -- Pulse Forming Network. (includes pin boards and pulse boosters) 

• Roadblock - A roadblock is established by having a OX Division employee or trained 

Knowledgeable Person (Clearance Patrolman) in the road to stop traffic. The roadblock 

may be an employee with a radio, or an employee with a radio and a vehicle. This person 

maintains contact with the Firing Leader and the Access Control Office as necessary. 

• Safety Gate - A gate at the entrance to a Firing Site. The last gate before hazard is 

encountered. A safety gate may be interlocked. 

• Shot Iafonnation Packet - For the F'tre Department, a 6st of hazardous materials 

included in shots that they attend, and MSDS forms for those materials. 

• Test Mode (Firing circuit) - A condition in which firing circuits may have power on 

them, while clearance conditions are not met, by use or a special key and a special 

procedure. Administrative requirements for usma test mode are defined in site-specific 

SOPs. Neither detonators nor explosives are coanected to the firing circuit in test mode. 
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Shall have immediate responsibility for the operational safety of an operation, and shall 

be the fmal authority on questions of safety and procedure during operations at a Firing 

Point. 
• Knowledgeable about group SOPs and operatioas. · · 

• Responsible for selecting or confirming the choice of the appropriate clearance plan 

(hazard circle) for the shot, based on experience, knowJedg~ of shot design, 

calculations, DOE or DoD guidelines, and weather conditioas. 

• Responsible for overseeing the safety of the firing crew, other personne~ equipment, 

and facilities at the firing site. Responsible for the safety and security of the firing 

operations. 
• Responsible for persoMel control on the firing mound or in the firing chamber. 

• Shall not permit firing until all persoMel within the hazard zone of the shot are in safe 

shelters, or are removed from the hazard zone. 

• Responsible for firing keys during firing operations. 

• Ensures that safety and operational equipment ~ used properly. 

• Participates in inspections; ensures that any defects found during routine maintenance 

and inspection are corrected by the appropriate personnel. 

• Assists in critiques and accident investigations; reports oecurrences. 

• May delegate some responsibilities to authorized personnel. 

5.1.3 Access Control Officer 

• Participates in clearance procedures as appropriate. Interacts with ruing Leader for 

firing operations. 
• Interacts with Lead Clearance Patrolman during a clearance. 

• Administers personnel access into firing areas. 

• Responsible for managing the exchange badge process, both pictured exchange badges 

when used for Knowledgeable employees, and visitor badges. 

• Responsible for the fiow of personnel to and from firing areas. 

• Verifies that requirements for visitor access are met. Maintains visitor access 

documents and recorda. 

• Is the single point of contact between the firiDg sites aDd the FJre Department. 

• Frequently bandies communication to DX-4 Group Office, DX Division Office, and 

security personnel, on behalf of the ruing Leader. 
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• Assists activities in the firing area, including communications, traffic, and visitor 

control, when a clearing or firing operation is in progress. 

• Responsible for the successful performance of clearance processes and post-shot 

sweeps. 
• Erects and controls barricades as necessary along access routes. Locks safety gates 

with key controlled by the Firing Leader or Lead Clearance Patrolman as necessary, 

posts warning signs for approaching traffic and removes barricades wben clearance is 

lifted. 

5.2 Required Reading 

5.2.1 Each en.ployee who participates in firing operations must read tbis SOP, other 

applicable general SOPs, and the Site-specific SOP(s) applying to the firing site(s) used. 

5.2.2 The DX-4 Group Leader or designated line supervisors wiD detennine who must 

read these SOPs, and who will be authorized to work in the OX Division firing areas. 

5.3 Training 

5.3.1 All trmning is to be in accordance \\tith the DX Division Training and 

Qualifications Manual. Explosive operations shall be performed only by personnel \\ith 

proper training and supervisory approval. 

5.3.2 Super\isors are responsible for on-the-job training, documentation of on-the-job 

training (as required), detailed instruction. and for monitoring the operators for 

competence and adherence to instructions. 

5.3 .3 All personnel conducting or involved in on-site preparation or firing acti\ities shall 

have read, understood, and agreed to adhere to the established procedure and 

requirements of this SOP, the OX Division Operations Mauual, the LANL Electrical 

Safety Program, the DX Division ES&H Charter, and the loc:al Building and Site 

Emergency Plans. 

5.3.4 All visitors present during a f1ring operation shall have read, understood, and 

agreed to adhere to the Visitor Instruction Packet and to the instructions given by the 

Firi.ng Leader or bis designee. 



General Firing Uperauon~ . 
Pa2e 10 of 34 

5.3.5 Fire Department Trainina 

The Fire Department shall be provided with the Visitor Information Packet, Off-Road 

training. and the Shot Information packet (MSDSs of hazardous materials) for each 

shot they attend. 

5.4 \Vaste Minimization 

5.4.1 Waste minimization will be handled according to the Waste Minimization 

section of the OX Division Operations Manual and the LANL ES&H Manual, 

AR 10-8. 

5.4.2 Waste generated from ruing operations must be reduced as much as technically 

and economically feasible. Material substitution, good housekeeping. and hazard 

segregation must be incorporated into all waste generatinc activities, in order to meet 

this objective. 
· 

5.4.3 AU waste will be handled according to the DX Division SOPs 1, and 6, 

governing waste and the LANL ES&H Manual, AR 10-3. 

6.0 PRECAUTIONS Al''D LL\fiTATIONS 

6.1 Administrative 

6.1.1 Appropriate Standard Operating Procedures (SOPs) or Special Work Permits 

(S\\'Ps) shaJI be available before any explosives operation is performed. Such SOPs or 

SWPs shall be available at the site of the operation and shall be understood and obeyed. 

When operations will be performed that will chance or bypass these procedures or 

introduce additional hazards, a Special Work Permit (SWP) or another SOP will be 

written and approved to cover each operation. 

6.1.2 Any major departure from previously approved shot configurations must be 

reviewed by the DX-4 Group Leader or designee before fllin&. A chance in 

configuration includes any cha.n&e in hazard resultin& from alterations in f~rinJ 

protocol, materials, shrapnel potential or direction. heatin& methods, invasive 

diagnostics, electrical equipment, location on firing mound, or any other modifications. 

6.2 Identified Hazards 

Explosives, high voltace. x radiation, laser radiation. chemicals, DU, and normal industrial 

hazards are the hazards identified with ruing operations. These IDd other hazards associated 

with fuing and other DX-4 operations are described here, in the General Safety SOP, and 

other operation- or site-specifiC SOPs. Some of the general hazards to be aware of are: 
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• Explosives testing is loud. Hearing protection must be provided at aU operations where 

there is a potential for hearing damage. 

• Electrical hazards exist due to the firing circuits and High Voltage circuits or those used to 

power the circuits that are used to gather data. 

• Lightning is a hazard, particularly where explosives are presc;nt. All operations involving 

explosives are suspended during electrical storms in accordance with the DOE Explosives 

Safety Manual. Any person perceiving a safety hazard from lightning may suspend the 

operation. 
• Cranes, crane operations, and forklift use are discussed in the DX-4 Hoisting and Rigging 

SOP. 
• Vacuum and high pressure Jines or vessels, or use of HE under vacuum, present serious 

mechanical and explosive hazards which are discussed in the DX-4 Vacuum SOP. 

• Radiography is covered by site-specific Firing SOPs, the DX-4 Portable X-ray Operation 

SOP, and the DX Division Radiation Protection SOP. 

6.3 General Considerations 

6.3.1 Access to Faing Areas and Filing Sites 

Access to all OX-Division Firing Areas is administratively controlled by the issuance of 

keys and through access control procedures detailed in the General Access SOP and 

Firing-Area-specific SOPs. Firing Areas are entered through key-operated gates. During 

hazard operations, firing sites are entered only With pennission of Firing Leader. 

DX-4 knowledgeable personnel and other knowledgeable personnel gain access to the 

firing areas by using administratively-controlled keys. All other indhiduals must clear 

through either the Access Control Office (for TA-IS, TA-36, and TA-39), the DX-1 

Group Office (for TA-40), the DX-2 Group Office (for T A-14), or the Administrative 

Office at T A-39 before they will be allowed access to a tiring area. Qualified Office 

personnel instruct visitors on the site hazards, have them read the appropriate visitor 

information, and enter their names in a log. Access Control Procedures are discussed in 

detail in DX-4 Access Control SOPs, including •General Access Control. • 

6.3.2 Explosh·e (Load) Limits During Flring Operations 

The frring load Jimit is the maximum amount of explosive that may be frred at a fu ing 

site without special authorization. The maximum amount may be reduced by location 

of the shot relative to the portglass and the bunker. See site-specific SOPs. 
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Typical 8 E Firing Limits at Firin& Sites 

Building or Site LimJt (kg) Limit (lbs) 

TA-14-34 see site-specific see site-specific 

SOP SOP 

TA-IS-306* 68 ISO 

TA-lS-310* 68 ISO 

TA-36-3 227 soo 

TA-36-6 907 2000 

TA-36-8 907 2000 

TA-36--12 2268 sooo. 

TA-39-6 91 200 

TA-39-57 227 soo 

TA-39-88 908 2000 

TA-40-4 2S ss 

TA-40-S 0.45 I 

TA-40..8 10 22 

TA-40-IS 2S ss 
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*Limits away from the runways at R310 and R306 finng areas can be exceeded only 

with the approval of the DX-4 Group Leader or designee. 

These limits may be modified by permission of the DX-4 Group Leader through the 

SWP process. 

6.3.3 Personnel Limits During Firing Operations 

The number of personnel present on the firing mound during shot preparation must be 

minimized, to minimize the number of people injured or killed in an accident and to 

reduce/disturbance of firing crew. 

The maximum number of personnel allowed at the firing site wben explosives are present 

is given in the site specific SOP for each firing site. For stated times and purpose~ 

changes in the personnel limits may be authorized by the DX-4 Group Leader or designee. 

6.4 Pre-shot 

There are a number of limitations that are determined prior to the fuinJ of a shot. These 

include identification of the hazard zone, clearancc plan, and requirements for Fire 

Depanunentsupport. 
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Hazard circles (zones) a. i! pre-defined, and the appropriate size area (not necessarily 

circular) is chosen for each shot, according to the hazards associated with the size, 

materials, configuration, and explosives in the shot. The choice of hazard circle dictates 

the particular Clearance Plan which wiJI be used. The area inside the Hazard circle is 

cleared before the shot, according to the Clearance Plan for the particular Firing Site. 

Specifics of clearance plans, and maps of most hazard circles, can be found in site-

specific SOPs for the Firing Sites. · -

6.4.2 Clearance Plans 

Clearance Plans have been developed to protect personnel within the hazard zones. 

Clearance Plans are specified for explosives firing operations, f~ the production of 

radiation or pulsed-power discharges, or for shots that may release toxic material. 

Specific details of clearance plans are given in Site-specifiC SOPs for Firing 

Operations. Each Clearance Plan is based on a defmed hazard circle within which all 

personnel must either be excluded or inside a bunker. Before the shot, a clearance 

procedure is used to locate personnel within the hazard area, remove them. and then 

physically block entrance to the area until the shot is done and the area is safe again. 

• At TA-15 and 36, Clearance Plans are call~d A-Minor, A, B, and C. increasing in 

radius by increments of 250 meters. 

• At TA-39, Plans are called levels 1. 2, 3, 4, and 5, and a separate safety gate exists 

for each level. at greater and greater distances from the Firing Site. 

• At T A -40-4, two hazard circles exist. 

• At TA-40-5, -8, and -15 and TA-14, a single hazard circle and Clearance Plan is 

used for every shot at a given Firing Site~ based on the largest shot that will 

normally. be rrred at that site. 

Provision for large shots can be made for any area at any time, using the SWP process. 

6.4.3 Clearance Notices 

Wben a shot is planned, a notice will be posted in one of four places, depending on the 

firing area: 

• Area K-1, Area III- in the Accas Control Offx:e at TA-15-183 

• TA-40 firing area- at both TA-22-90 and TA-40-1 

• TA-39- on the shot board in TA-39-2 

• TA-14- in Rl83 and the DX-2 Group Offsce at TA-9-21. 



,, •I· 

DX-4: SOP 4 
Ori inal 

General Firing Operations 
~ 14 of 34 

The Access Control Office at R 183 will be informed of every shot, or series of shots, 

regardless of location. The notice wiJJ include the firing point, the date and time 

scheduled for firing, the level of the Clearance Plan, the Firing Leader, shot number, 

and other pertinent details as appropriate. This notice will remain in place until a safe 

condition exists. 

6.4.4 Clearance Checklists 

A Clearance Checklist is used by the Firing Leader. and the Access Control Office for 

each Clearance Plan. Checklists may indicate the area to be cleared, the hazard radius, 

traffic control requirements, frring data, clearance announcement requirements, the 

names of the Lead Clearance Patrolman (if applicable) and Firing Leader, and other 

information about the shot. Clearance checklists are included m Firing Site SOPs. 

They may be part of the firing checklisL 

6.4.5 Fare Department Notices 

Fire department access to firing areas is controlled to avoid exposing the firemen to 

explosive or other hazards, but access must be rapid in case of a flre. 

6.4.5.1 The Access Control Office at TA-15-183 will be notified ifrtre Department 

activity is needed at any firing area. Access Control Personnel communicate \\ith and 

advise the Fire Department when they are needed, and arrange for access to be available, 

rapid, and safe. 

6.4.5.2 When the Fire Department is called to stand by, the hazardous materials in each 

experiment must be identified, and a packet ofMSDS forms prepared, in case of a fire 

involving the experimental assembly. If the Fare Department is caDed to fight an 

unexpected fire that is caused by a shot. it is the Firing Leader's responsibility to inform 

the Fire Department of the presence and identity of hazardous materials. 

6.4.5.3 Fire Department access is discussed in the site specific SOP for 

each Firing Site. 

6.4.5.4 If more than one shot is fared with the Fire Department on standby, the 

Firing Leaders, Access Control, and the Fire Department will be in agreement 

that the first shot is complete and the area is safe, before the second shot can 

proceed. 
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Explosives operations usuaiJy begin with the receipt and storage of explosives and explosives­

containing devices. Preparations of tests (assembly, gluing, etc.) can then be performed. 

These operations are described in the SOPs on Packaging and Transportation, Explosive 

Storage, and Preparation Room Operations. 

6.5.1 Handling and Transfer of Explosives 

The general precautions for handling HE are given in the General Safety SOP. 

Particular caution should be exercised in the movement of HE. Explosives will not be 

transported over walkways which are hazardous because of ice, snow, weed 

overgrowth, or other adverse conditions. Explosive baodling shaJI be permitted only 

where handling areas are free of obstructions. 

• Shots should be carried to the Firing Point with attention to footing and to tripping 

hazards such as sand, weeds, and cables. 

• Shots must be placed by OX-Division knowledgeable personnel under the direction 

of the Firing Leader. 

• Only qualified crane operators may operate cranes used to place shots. AU lifts 

in,·oh·ing e>.'J)Iosh·es are to be considered high-consequence lifts. 

6.5.2 Tools and ltfaterials 

Various tools and materials may be used in the assembly of a shot and the associated 

diagnostics. Equipment and materials not specificaiJy allowed by this and other DX-4 

SOPs (\\'ith attachments) and SWPs is forbidden. In experiments involving other groups, 

equipment needed to prepare their part of the experiment is permitted on the firing point 

only if it is covered by a DX-4 SOP or SWP, or an approved SOP from that group; and if 

its use is not prohibited by the Firing Leader. 

!\lechanical 
• Ordinary band tools may be used near the charge, but may not be used to strike, 

cut, or otherwise work on the charge. The only forming and cutting operations on 

sofid explosives which may be performed as a part of the assembly procedure are 

the band forming of Composition C, and the cutting ofPrimacord and DuPont 

Detasheet with a razor blade. Bending of DuPont Detasheet explosive is allowed, 

as long as the radius of the curvature is greater than four times the sheet explosive 

tbiclcness, to prevent tears. 

• A staple gun may be used to secure wires or other non-explosive items to the 

charge stand or container. 

• Equipment listed in Attachment 4 may be used on the firing point during the 

setting or the shot. 

• When any of this equipment is used, appropriate sbielamg shaD be used to prevent 

sparks, hea~ or impact from reaching the explosive. 
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Electrical 
• Any 11 0 volt alternating current that is used when persoMel are present on the 

firing mound shall be Ground Fault Circuit Interrupt (GFCI) protected, unless 

GFCI renders the equipment inoperable (e.g. inductive motors). Equipment using 

a 1 10 volt alternating current must be kept a minimum of one meter ftom exposed 

explosives, or else an SWP will be used. Appropriate measures shall be taken to 

prevent such equipment from any contact with explosive(s). An insulating barrier 

such as Plexiglas between the llOV and the explosive allows closer proximity. 

After the mound area is clear of persoM~ a normal II 0 volt alternating current 

circuit may be used. 

• No powered hand tool or appliance (except for a soldering gun) shall be used 

within 60 em (2 ft) of bare explosive without an SWP. Bare explosive is 

explosive lhat is not protected by a barrier that can withstand fragments, sparks, 

heat, or tool bits (and broken tool bits) from damaging the_explosive. 

• Soldering may be done with a battery powered soldering gun or a soldering gun . 

that does not remain bot when not in use. The bot tip is always kept at least 30 

em (1 ft) from any bare exposed explosive(s), and is kept one meter (3 ft) or 

more from any exposed explosive(s) when not in use. 

6.5.3 EJectroDic Devices and Diagnostics 

Many shots have electrically charged pins or switches incorporated into the assembly 

for diagnostic purposes. A variety of pin and gauge diagnostics are used in contact 

with bare explosive and propellant assemblies. lt may be necessary to test experimental · 

equipment and pin circuits with pulse-forming-network (PFN) pin voltage or other 

electrical sources turned on. General precautions for energizing these devices are given 

here. Details are specific to individual diagnostics and faring sites. 

• Pin circuits may be assembled and attached to the transit-time electrodes with 

crimp connectors or alligator clips. Pin circuits and potential shorts in explosive 

monitoring pin and foil circuits may be checked using an approved ohmmeter 

powered with a l.S-V battery such as a Simpson 160 or 260. The meter must 

be certified as specified in DOE Explosives St{ny Manual rw 7, Chapter II, 

Section 13.8, and be approved by DX-1. 

• Pins that are in direct contact with the explosive (co-ax, foil, painted switches, 

etc.) are often wired to separate plugs (kDown as H.E. plugs) so they can be 

identified and isolated from the PFN volraae supply. These plugs must be 

specifx:ally labeled and verified by DX 111.ff. These special plugs must never be 

connected to the PFN when the power is on. Before the fuing party retires to 

the control room for a fuing operation, the explosive pin and foil monitors are 

connected to the PFN with the power off. 
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• If the voltoge and current are limited to less than S V and to 200 rnA, then the 

power can be applied to the diagnostics without clearing the firing site. 

• If the diagnostic power supply applies voltage greater than S V, or current 

> 200 mA, then the supply is controlled by the firing control panel so that 

voltage cannot be applied to the gauge unless the firing panel/voltage key is 

used in the test or Fire Mode. If a test mode is available and is used, then the 

clearance for the shot must be in place, before applying current or voltage to the 

diagnostic on the bare explosive. After all personnel are in the control room or 

bunker, the PFN voltage can be turned on. If it is necessary to return to the 

firing point, the voltage to the HE plugs will be turned off and remain off until 

everyone has returned to shelter. 

6.5.4 Vacuum 

Some shot designs call for the use of a vacuum chamber. Any shot that requires a 

vacuum will comply with the procedures in the DX-4 SOP governing Vacuum Use in 

Field Tests. 

6.5.5 FJSSiJe Material 

All weapons-mockup shot assemblies are monitored for fiSSile material according to pit­

verification procedures described in the SOP, •storage, Handling, and Verification of 

Uranium. • The Firing Leader is responsible for overseeing monitoring. Another 

member of the ftring crew verifies the monitoring. 

6.5.6 Gas Handling 

If the experiment involves filling a pressure vessel with gas or using methane in a 

confined assembly. special gas-handling procedures must be foiJowed. These are 

described in the SOP, • Filling Pits with Gases at Firing Points. • All other gas 

handling operations (e.J. Ar, Xe flashers, X-rays. and low pressure hydrogen fills) 

will be done in accordance with AR 14-1. 

6.5.7 Assembling Experiments on the F"uin& Mound 

Shots may be assembled at the fuing mound. Shots delivered as separate components 

are assembled by the fll'ing crew and placed on the shot staDd. 1be fuing crew shaiJ 

take special care to emure that all piece numbers have been recorded durin& assembly 

to allow accurate and complete reporting of expended materials. 

• Ordinarily the ftrinJ crew will not bring more explosive to the firing mound 

than will be fll'ed in one experiment. Extra explosive, or shots in a series, will 

be kept in a service mapzine or a preparation room until the pre,·ious shot is 

complete. Rounds for small arms are an exception. 

• Explosives bandlin& on the flrin& mound should be kept to a minimum. 



DX-4: SOP 4 

Ori inal 

General Firing Operations oJ Ul.) & ..; -' v 

Pa2e 18 of 34 

• All shot assemblies and suppon stands shall be designed to be stable once the 

assembly is placed on the shot stand. 

• Explosive charges may be assembled on the firing mound or in the charge 

preparation rooms using approved glues, tapes, clamps and jigs, and chemicals, 

as described in the DX-4 SOP, •Operation of Charge Preparation Rooms. • 

When necessary, argon, methane, propane, and xenon gases may be used for 

light generation, intensification or quenching. Chemicals not listed as permitted 

in preparation rooms require an SWP for use in conjunction with explosives on 

the firing mound. 

• All fuing cables, vacuum lines, electrical cables, etc., used in an explosive 

assembly must be protected and secured so that the shot will not move if anyone 

accidentally steps on or trips over the lines. It is good practice to route fuing 

cables well away from diagnostic cables. 

• Sandbags, shot design, or other measures will be used when necessary to 

mitigate (or control) blast and fragments per TIC-11268, DOE Manual for the 

Prediction of Blast and Fragment Loading on Sttuctures, AMCP 706-J 81 

(Army Material Command Pamphlet), and NWC-TP 5780 (Naval Weapons 

Center-Technical Publication). 

• Whenever possible, detonators shall be attached to the explosive as a last step in 

the assembly of the shot. 

6.5.8 Charge Protection from l\'eather 

A cover or tent may be set up on the firing mouod to shield the charge and associatec. 

equipment from the sun and weather. The Firirig Leader will make sure that the cover 

or tent is secured against wind: if necessary, solid anchors wiJJ be used, including the 

anchor points on the firing chamber. 

6.5.9 Unattended Assemblies 

Shot assemblies may be left unattended on the firing mound during normal working 

hours, provided the exclusion area is cleared of all personnel, the safety gate is closed 

and locked, and the group offiCe as appropriate, see 6.4.3, aDd Access Control Office 

are notified. Prudent practice dictates that the number and duration of uaattended shot 

assemblies on the ruing mound shall be kept to a minimum. 

6.5.10 Working Alone 

DX-4 knowledgeable employees may oDly work alone in an area that bas an approved 

·working alone• procedure in the site-specifiC SOP for that Fuing Site. When working 

alone with HE, employees will use the •workin& alooe • procedure appropriate for the 

particular work area. The minimum requirements for wortiJI& alone are given in the 

• General Safety SOP. Performing farina operatioDs aloDe bas tbe following 

requirements: 
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• All operations shall be performed in accordance with existing SOPs/SWPs. 

• Working alone on firing operations is permitted only during normal 

working hours or when Access Control is manned. 

• Personnel shall be assigned in a manner such that each worker's presence is 

periodically monitored via radio or a physical check. in case assistance becomes 

necessary. 
• Any person conducting firing operations alone will be in contact with the Access 

Control Office. 

• A Firing Leader working alone wiJJ notify Access Control before taking explosives 

to the firing mound. 

• When a proper clearance can be accomplished and assured, Firing Leaders may 

conduct fuing operations alone. 

6.6 Safety Keys 

Each safety key described in this section operates a switch that must be in the off or open 

position before the key can be removed. (The high-voltage disconnect key at R306 and R310 

is the sole exception, because it unlocks a padlocked junction box. rather than a switch). The 

keys and their function described are typical. Detailed descriptions of functions are found in 

the site-specific SOPs. 

Keys will ne,·er be left in unattended equipment. This includes portable x-ray 

machines. 38 and 4 lasers. microwave sources. and other equipment. The Firing 

Leader will control keys to portable x-ray machines when people are on the firing 

mound. 

• F.uing Control Key - Each firing circuit is locked, and each unit can only be 

operated with the safety key. Only authorized Firing Leaden have keys to these 

locks. Spare keys are locked in the Access Control key box, and require DX-4 

Group OffiCe approval for removal. These keys will be under the control of the 

Firing Leader during shot assembly. 

• CDU Key - The CDU key controls the power supply that furnishes the high 

voltage to the CDU. 1be Firin& Leader or Chamber Operator has control of the 

CDU key wbeD personnel are working on or arouod the ruing point when 

explosives are present 

• Voltage Key -The voltage key(s) control(s) all high voltage to diagnostic circuits 

on the fuing mound. 
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There are several tiring systems used at OX-Division firing sites. Although configurations can 

be quite different, a frring system generally consists of a control system. a power supply (low 

or high voltage), a CDU, triggering units, and the connections (cables) to the detonators or 

EEDs. Any changes or modification to firing control equipment must be approved by the 

·Firing System Safety Review Panel. • 

6.7.1 F"aing UnJts 

Descriptions of the various types with common precautions follow: 

6. 7 .1. I Category I CD Us. This category is restricted to filing ·units where both the 

CDU and the high-voltage supply are located inside the faring bunker, or the CDU is in 

the CDU bunker. They are designed to fire several detonators on long (>5 m) faring 

cables. (For example, the standard 50-point unit.) All current filing units in this 

category attach to an external high-voltage supply. Detonator cable connections are 

made at the CDU after the hazard zone has been cleared and the bunker door shut, 

except at TA-40-8 and TA-40-5. 

6. 7.1.2 Category II CDUs. There are two groups of Category II CD Us, those with the 

HVPS remote from the firing unit, and those in which the HVPS is incorporated in the 

unit. 
• Separate HVPS. Certain detonator types and shot assemblies. must be fired with 

the CDU Jess than 2 m from the charge. These filing units have the CDU located 

on the ftring mound. The control circuit, and HVPS, triggering unit are usually 

located in the bunker. The detonator may be connected to the CDU before clearing 

the hazard zone. 

• Incorporated BVPS. Firesets with unique applications may have the HVPS 

incorporated into them. No firesets v..ith setf .. charging capability wiU be used unless a 

site-specific SOP or a current SWP sanctions that use. 

6. 7 .1.3 Low-Voltage Initiator Systems. These specialized systems are generally used to 

ignite low energy EEDs such u sqw'bs, blastin& caps, IDd ipitors. These operations often 

require an SWP, although some of these operations are covered under Site-specific SOPs 

for some firing sites, and do not require an SWP to be used at those sites. 

• Low VoJta&e CDU. This is a low-vohaae (50-V) CDU system used to ignite 

pyrofuse initiators, electronically initiated primers, aDd similar devices. This CDU 

bas an internal supply, but it is powered through relays controlled by the firing key, 

arming switch, and firing switch. 



DX-4: SOP 4 

Ori inal 

General Firing Operations July 1996 

e 21 of34 

• A C Firinc Unit. This is an isolated J 1 5-V ac and 300-V ac firing unit used primarily 

to operate solenoids that operate mechanical primers to fire guns, a:1d to fire other 

experiments requiring mechanical injtiation. The output is supplied by a relay 

controlled by the firing key, arming 5\\itch. and firing switch so that power cannot 

accidentally be applied at the output of the firing unit. The firing sequence is identical 

to that used for high-voltage CDUs. The 115-V ac and 300-V ac outputs use Reynolds 

21 and 31 0 connectors, respectively, so that they caMot be confused \\ith each other 

or with other connectors. 

6. 7 .l rll'inC Cables 

Firing Cables must be clearly identified and identifiable. Care wiD be taken to protect 

these cables from damage by routing them outside norma! waJJcways (where possible) and 

avoiding blast mats or other objects with sharp edges. They are separated from other 

cables associated with the shot as much as possible, to avoid confusion leading to 

misidentification, and to prevent any possibility of induction of spurious current in 

diagnostic cables. 
• When all firing cables have been laid out, they will be taped to the shot table or 

othernise secured to prevent any strain when they are connected to the detonator. 

• Firing cables shall not be inserted into the CDU enclosure nor connected to an 

expendable CDU until people are accounted for and in protected areas, and the Firing 

Leader is ready to begin the arming process. 

6. 7.3 rll'ing System Interlocks 

The ability to flre a shot is limited, as a safety measure, by a set of interlocks which 

assure that doors and gates are closed and other safety measures are met before the shot 

can be fired. The interlocks operate a relay that activates the high voltage power 

supply (HVPS) when the interlocks are made. Other interlocks activating the HVPS 

include a delay siren relay and a foot switch or a second hand switch. A firing key 

switch controls the high voltage to the firing unit(s). Details of the interlock systems 

are given in the site-specifiC SOPs. In general: 

• The ruing-bunker doors are interlocked with the fuing circuit and must remain 

secured throughout the f~ring sequence. The sole exceptions are the Control Room 

doors at T A-40-5 and T A-40-8. If any special filing pr~ure requires the door to 

be open, an SWP will be written for each. 

• All HVPS units used in the fuing S)Stem or delivering HV to the mound wUI be 

connected to interlocked power. 

• All safety systems and devices associated with fll'ina will be chec:ked aucl 

documented at least annually. The most recent aDd best schematic of the fuing 

circuits is to be on flle at the site of the operation IDd will be updated as required. 
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A bypass system exists at some DX Division firing sites. These bypasses may allow 

the CDUs to be charged and triggered without the usual audible and visual warnings 

and/or without closing the interlock systems. Extensi\'e constraints on the use of these 

systems are described in site-specific SOPs for individual Firing Sites. 

6. 7.5 Final Arming and Energizing 

Final arming procedures are specific to each Firing Site and are described in site~ 

specific SOPs. 

6.8 Camera and OpticaJ Diagnostics Room 

Direct optical access to an experiment can present hazards inside the firina bunker. either from 

port-glass shards or shot fragments. In general, rooms in which there is line-of sight access to 

a shot, such as through the pon glass in a camera room, should be evacuated and have the 

door closed during shots, whenever possible. The Firing Leader may prohibit people from 

entering the optical diagnostics room during any given shot or operation. 

6.8.1 Commercial Rotating-1\firror Cameras 

Most commercial rotating-mirror cameras used in DX Division will contain any debris 

from a broken mirror. Even so. it is prudent practice to keep the door to the camera 

room closed and permit no one in the camera room when the rotating mirror in the 

camera is operating. This also protects operators from the noise generated by the 

spinning mirror. Some firing sites do not have a separate camera room, and may use 

commercial cameras in the bunker. 

6.8.2 Home-Made Rotating Mirror Cameras 

Home-made rotating mirror cameras used in DX Division are not proven to contain 

debris from a broken mirror. Therefore, they may only be used in a separate camera 

room, and it is required to keep the door to the camera room closed and permit no one 

in the camera room when the rotatin& mirror in the camera is operating. 

6.9 \Yarning Signals 

Warning signals that may consist of lights, horns, and sirens are present at all DX Division 

firing sites. Site-specifiC SOPs describe the exact warning to be found at any panicular firing 

site. 
• At all firing sites, an audible signal, a born or siren, is souDded for more than one minute 

prior to faing. AJJ •an ctear• signal of two or more short blasts shall be used to denote the 

•all clear• condition on aJI operations involving a siren. 
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• When warning signals are tested, or if a ·nonhazard• test includes warning signals, this 

should first be announced over the radio and public address (PA) system. 

u.l 0 Explosive Contamination of Firing Point 

If the firing point is contaminated with HE by a partial or incomplete detonation, or with 

pieces or powder from explosives, the point shall be decontaminated before it is used again. 

7.0 PROCEDURAL STEPS 

7.1 Test Assembly 

• Upon delivery of explosive at the site, the Firing Leader shall make sure that the safety 

keys (at TA-39, the control panel key) are secured in the Jock box or·under the control of 

the Firing Leader. Keys will stay secured until the appropriate point in the fll'ing 

sequence. 
• When a charge is on the firing mound, the Firing Leader or an assistant will control access 

to the firing mound. At least one knowledgeable person shaiJ be present at the fJring site 

and be responsible for (ref. 6.5.9) the explosive while it is on the firing mound, or else the 

firing site will be closed and appropriate notices posted. 

7.2 Fire Department Procedures 

For shots requiring the Fire Department, the Firing Lader will contact the Access Control 

Office at least the day preceding the scheduled shot. The Access Control Office wiiJ contact 

the Fire Department and will notify the DX Division Office of the scheduled firing time and 

advise them that the Fire Department has been called. 

• On the day of a shot, the Access Control Officer will be responsible for maintaining 

communications v.·itb the Fire Depanment according to the needs of the Firing 

Leader. 
• \Vhen the shot is frr:d and c!earance(s) lifted, the Fire Department is allowed to 

enter the area. A DX Divisioa employee will remain on-site until the Fire 

Department leaves. 

• Fire Department access procedures are discussed i.n Site specifiC SOPs for Firing 

Sites. 

7.3 Clearance Procedures 

It is imperative that the hazard zone be carefully cleared before any potentially hazardous 

operation is initiated, because people might mistakenly be within the anticipated hazard area 

for explosive tests. Only DX' Division KDowledgeable PersoDDel or people accompanied by 

such will be allowed to remaiD within the hazard zooe. Persona remaining within the hazard 

zone must be in a fJring bunker or designated hardened buDdq, and not in either a magazine 

or a charge preparation room, unless tbe preparation room is hardened. 
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Detailed clearance procedures for each firing site are given in the site-specific SOPs. 

However, a number of procedural steps and restrictions are common to aU DX-Division firin& 

activities: 

• The Firing Leader will make every effort to notify the Access Control Office the day 

before the scheduled fll'ing time. Posting of the Clearance Notice is the first step in 

assuring safe operations. Explosives shall never be moved to the fll'ing mound for 

firing without notification of Access Control (if Clearance Notice was not posted). 

• The extent of the clearance for a given shot is the responsibility of the Firing Leader 

conducting the faing operation. A Firing Leader may decide to clear to a larger hazard 

zone because of a larger explosive mass, a new energetic compound, a special shot 

configuration or fragment potential, or for any other appropriate reason. 

• It is strongly recommended that there be no work done on explosives nor handling of 

explosives while a shot is being faed nearby. 

• Simultaneous firing site clearances are discouraged for nearby faing sites. If 

operational necessity or efficiency requires, two or more sites may fue under the same 

clearance operation if the Firing Leaders determine that no unusual hazards will be 

created by more than one fll'ing operation under a single clearance. However, under no 

circumstances shall one firing site commence a clearance while a nearby firing site is 

proceeding with a Firing Sequence if radio net communication may be confused, or 

clearance personnel may be endangered. 

• More than one shot at a fll'ing site may be fired under a single clearance for efficienc~· 

Clearance procedures in this case are site-speci(ac. More than one shot under a single 

clearance shall not be permitted if a fue is probable. 

• If the Fire Department is on standby, the Firing leaders. Access Control, and the Fire 

Department will be in agreement that the frrst shot is complete and the area is safe, 

before the second shot can proceed. 

7 .3.1 Steps Before the Clearance 

• Selection· of clearance· plan 

• Determination of fae department requirements 

• Posting of clearance notice and fae department notice 

• Announcement of clearance (site specifiC) 

• Briefing of clearance patrolmen and access control 

7 .3.2 Clearing the Fbing Site (Hazard Zooe) 

During clearance procedures, the cleared area is established and maintained by using 

locked gates, interlocked gates, barricades, and/or roadblocks. The emergency 

warning lights on a roadblock vehicle will be operated throuJbout the clearance 

operation. The clearance procedure lists locations aDd procedures for closin& tbe 
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hazard zone. The clearance checklist will be filled out as clearance is established. 

Personnel remaining within the area must take shelter. 

Jn the process of checking and clearing buildings within the hazard area, a building 

with all of the doors locked or external padlocks in place will be considered empty with 

exceptions covered in site specifiC SOPs. The Clearance Patrolman will enter or 

contact all unlocked buildings and notify the occupants, if any, of the planned shot and 

that they must either leave the hazard area or remain in a shelter area until the All 

Clear is sounded. Ii a building is unlocked and there is DC? response to hailing, then 

the door will be locked, if possible. from the outside, and the building will be 

considered empty. An unattended vehicle will be considered evidence that a person is in 

the hazard area, and that person must be found and directed to a safe location before 

the clearance is considered complete. The Clearance Patrolman will repon the 

Jocation(s) of all personnel within the hazard area to the Firin& Leader. 

When the preparation of the shot is complete, the clearance is started. During the 

clearance, patrolmen conduct the site-specific plan to assure that personnel are out of 

the hazard area or otherwise protected, and that no unaccounted for person is in the 

hazard zone. Specific clearance procedures generally include the foJJowing: 

• Clearance checklist 

• Access Control informed 

• Other Firing l..aders informed, if necessary 

• Clearance patrolman executes site-specifiC procedures, usually includes: 

• sweeps, visual and physical 

• closes gates and interlocks . 

• establishes roadblocks, barricades 

• informs Firing Leader that tasks are done and the area is cleared 

7 .3.3 Post-Shot Procedures 

• Firing staff waits for area to be cleared of explosive products and shrapnel hazard. 

• Firin& Leader inspects flfin& area. 

• Firing Leader makes preliminary check for fues. 

• Firing Leader declares area safe. 

With regard to explosive hQ1JJrds. 

• All fuin& staff make a thorough inspection for fll'eS. 

• Firin& Leader lifts the clearance: informs clearance patrolmen and Access Control 

of safe area. 
• Fire Department and other ac.:cess allowed. 
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7 .3.4 Unexpected Breaking or a Clearance 

7.3.4.1 If anyone passes a roadblock and enters a hazard zone: 

• The person manning the roadblock shall immediately notify the Firing Leader to 

STOP the rrring sequence. 

• The person manning the roadblock shall remain at hjs station and shall not attempt 

to chase the persons who have passed the roadbloek. 

• The Firing Leader shall immediately discontinue the firing sequence and 

confirm receipt of the message. 

7 .3.4.2 If any Firing Point interlock is opened, the Firing Leader must: 

• immediately discontinue the rrring sequence and investigate. 

• reclear the area before restarting the frring sequence. -

7.3.5 Clearance Outside Normal Working Hours 

• If a shot will be fired outside of the normal work day (8:00AM to 4:00PM), or if 

explosives ~iJJ be left overnight, the Firing Leader will notify the Access Control 

Office, Access Control will call DX-DO, PTLA, and EM&R. Clearance procedures 

modified under an SWP may be used for shots fired outside normal working hours. 

• For a late shot, or if explosives are left overnig~t on a tiring pad, the firing area access 

gate will be left in the closed position. Wben the hazard zone extends beyond the 

boundaries of the site at which the shot is to be fired, a more extensive excJusion area 

will be used. 

7.4 Detonator Connections and Arming 

Arming begins when any part of the frring system is energized. Arming commences only 

when clearance procedures are completed. 

7.4.1 Continuity Measurement (Resistance Measurement, -ncoing'") 

Resistance of a detonator is checked only with a meter (DCO) certified by DX-1. 

This step may also be undertaken before dearance is established. 

• Cateaoryl CD Us: UsuaRy the resistaDce oftbe detoDator IDd cable is measured 

from within the bunker, just before booking the cables to the CDU. The clearance 

is in place. 
• Category D CD Us: The resistance of a detonator IDd cable is measured on the 

firing mound, before connection to the fireset or during connection to the fireset 

(depending on the connector type.) 
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HV monitor cable is connected to both the CDU and the HV monitor to 

assure that no HV is on the CDU. 

3. With the Firing Leader's authorization. connect the detonator cable to 

the CDU. 
4. After the hazard area has been cleared and the firing sequence started, 

connect the high-voltage supply to the CDU from within the firing bunker. 

S. After the shot, check the high-voltage monitor to ascertain that the CDU is 

totally discharged. Disconnect the high voltage supply, monitor, and 

trigger cables. · 

7.5 General Faring Steps 

The following steps illustrate the procedural steps used for fJring shots. Exact procedures are 

found in the site-specific SOPs. 

7.5.1 Using a Category I CDU 

• exclusion area cleared 

• detonators connected to cables (not to CDU) 

• final alignment check 

• everyone inside, door shut, dropouts set 

• interlocks shut, made 

• safe condition to fire ascenained {interlocks, observation) 

• firing sequence engaged (computer timing sequence, if present) 

• DCO 
• firing cables connected to Cat. I CDU (CDU inside) 

• siren runs for 1 min. or more 

• ready-fire switch closed (foot~itch or handS\\ itch) 

• HV applied to CDU 

• Shot is fired 

• check that CDU discharged 

.. allow time for ftagmt:nts to fall 

• disconnect firing cables 

• allow prudent time for detonation product gases to clear before going outside. 

• all clear- 2 or more short blasts 

• complete post shot operations 

7 .5.2 Usin& a Cate&OQ' D CDU 

• exclusion area cleared 

• detonators connected to cables (not to CDU) 

• fmal alignment check 

• connect the detcmators cables to CDU (with at least ODe interlock open) 

• everyone inside, door shut, dropouts set 
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• safe condition to fire ascertained 

• CDU connected to HVPS and trigger (CDU outside) 

• Firing Leader makes connections as last step, then retires to fuing bunker. 

• computer timing sequence. if present. engaged 

• siren runs for 1 min. or more 

• ready-fire switch closed (footswitcb or handswitch) 

• HV applied to CDU 

• Shot is fired 
• allow time for fragments to fall 

• all clear- 2 or more shon blasts 

• check that CDU discharged, especially if outside 

• disconnect fuing cables 

• allow prudent time for detonation product gases to clear before going outside. 

• complete post shot operations 

7.6 Special Procedures 

The following gives the procedures used for situations that occur occasionally during firing 

operations. 

7 .6.1 l\lisfares 

• In case of a misfire, reduce the flfing voltage to zero. Check the HV monitor to b 

sure that the CDU(s) is discharged. 

• Turn off the camera/turbine supply (if in use). Once all the circuits are deemed safe 

and the appropriate fuing system cables have been disconnected, personnel shall 

first attempt to \'icw the fuing pad through the optical pon or through the camera 

periscope. Without terminating the fuing sequence, look for possible obvious causes 

(such as an unconnected detonator cable). 

• At this time, the fuing cable and detonator(s) may be checked for continuity, if 

possible. This check will be done from within the safety of the bunker. If it is 

necessary to go to a CDU bunker to do this check, the ten minute wait described 

below must be completed before the CDU check. · 

• One or more attempts to fue may be made, at the desc:retion of the Firing Leader. 

If the shot still does not fire, inform Access Conttol and walt ten miDutes. Visual 

inspection may be performed by the person blockina the road, or a person coming 

from outside the exclusion area to a safe distance from the mouDd. If it is .necessary 

to go to a CDU bunker to do this check, the Firma Leader llld one other person may 

go, after waiting for ten minutes. 

• Be sure the CDU is disarmed before approachina the shot. Before other personnel 

are allowed to leave the cover of tbe bunter, one qualified person sball carefully 

approach and examine the setup to verify that it is safe. 
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• If an unexpected situation develops on the firing pad posing apparent danger, seek 

safety inside the bunker then notify the Access Control Office. 

• For shots at elevated temperatures, 10 minutes may be an insufficient wait time, and 

Group Management should be consulted before anyone ventures near the firing 

mound. 

7 .6.2 Partial Fuings 

In the case of known or suspected partial r~ring, aU personnel wiD remain Inside the 

bunker. Notify the DX-4 Group Office and Access Control. A 30 minute waiting 

period shall be observed. If the explosive is burning, or if tb~e is smoke in the 

general vicinity, wait at least lS minutes after these signs have disappeared before 

approaching the assembly. The following steps and precautions shall be followed: 

• Notify Access Control and the DX-4 Group Ofrace. · 

• Continue to run siren. 

• Disconnect and deenergize all electrical power sources connected to the shot, 

and turn off me camera/turbine supply (if in use). Disconnect all rll'ing 

cables (and/or charge and trigger cables) from the CDU, where feasible 

• Ensure mat all personnel in the hazard area are aware that a failure bas 

occurred and that they must remain under cover until notified otherwise. 

• Check all possibilities for the cause of the test failure from inside the bunker. 

When an circuits are deemed safe, attempt to view the shot via the pon glass 

or camera periscope. Alternately, a person can view the fll'ing mound from a 

safe distance. 
• Before any personnel are permitted to leave the cover of the bunker, a 

30-minute waiting period shaJJ be observed. 

• A carefully prepared review of the situation in consultation with another 

knowledgeable person such as line management, a line supervisor. or the 

ES&H Coordinator should be initiated. 

• Before personnel are allowed to leave the cover of the bunker. one qualified 

person shall carefully approach and examine the setup to verify that it is safe. 

• In the event of an expected test failure containing only detonators or actuators 

and no HE charge, a S minute waiting period shall be observed before going 

out onto the fll'ing mound. 

See the DX-4 SOP, •firing Small- and Lar&e-Bore Guns• for procedures covering 

shots involving projectiles (bullets, shaped char&es, etc.) that are fll'ed into targets 

containing ener&etie material. 

7 .6.3 Disconnectinc 

• The Fir in& Leader and no more than one usistant will disarm all shots. 
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• The Firing wder and the assistant (if present) will observe and certify on the Firing 

Point Checklist that all firing cables are disconnected from the CDU. Cables are 

removed from the CDU chamber or firing bunker (whichever is appropriate). 

• If a Category II CDU is being used, disconnect and short the high-voltage supply 

cable and the trigger cable. 

7 .6.4 Aborted Shots 

Either the exper~~ the Firing Leader decides if a shot should be aboned. 

together determi~~~the explosives assembly is safe for return to storage. 

1.6.5 Flri.o& Sequence Interrupt or Shutdown 

Both 

In some cases, it may be necessary for the f1ring procedure to be interrupted or 

reversed (e.g. a person intrudes into a hazard area or equipment has malfunctioned). If 

any of these instances should occur, follow the steps listed in the site-specifiC SOPs. In 

general: 
• Release the redundant ready-fue switch {foot switch or hand switch). 

• First turn off the HV key switch. This allows the voltage to return to zero. 

• Check the HV monitor to be sure that the CDU(s) is discharged. 

• Disconnect all DET, HV, power supply, and trigger cables going to the fuing pad, 

as appropriate. 

Firing will be prevented if the drop-out relay of the fll'ing site safety gate interlock 

circuit or any other interlock is not in a closed J)osition. This can occur because 

someone bas entered the area after the gate was closed. Do not resume the fui.ng 

sequence until a complete check of the area inside the gate bas been made. After 

such a check, the interlocks can be reset and the fuing procedure repeated. 
, 

7 .6.6 Rotating ~fUTor Cameras 

In general, it is prudent practice to stay out of the camera room and leave the camera 

room door shut when the mirror is running and for one mi.oute after the camera air is 

turned off, or untB the mirror bas stopped rotatinJ. 

Many rotating mirror cameras have mirrors made of beryllium, which is poisonous 

when present as a dust. If it is determined that a beryllium mirror bas broken while in 

operation. do Dot open the camera room door or the camera housiDJ. Turn off the 

camera air and high voltage. Evacuate tbc buildiDJ aDd do DOt reenter until ESH-S has 

evaluated any possible hazards and given permission to reenter. If the housing of the 

shut down camera needs to be opened to determiDe that the mirror bas failed, leave the 

room as soon as the failure is appareDL 
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1 f an emergency situation should occur, follow the Building Emergency Plan 

(BEP)/Site Emergency Plan (SEP). The BEP/SEP must be available in the building 

and the operators shall be familiar with its contents._ 

7.7.1 Personallnjury 

In any emergency involving injury to a person or persons, the employee encountering 

the accident should use good judgment on the procedures to be followed, depending on 

the circumstances. Decisions made by a DX employee at the scene of an accident will 

be supported by the OX management. If there is a serious injury or accident, follow 

this procedure: 

1. Dial 911 to contact the Fire Department Rescue Squad and ambulance. Say where 

the emergency is and stay on the line until the operator has finished getting 

information from you. 

2. Aid victims if possible, but do not endanger them, yourself, or others. Request 

frrst aid and CPR help if needed. Take measures necessary to prevent further 

damage or injury. 

3. Dispatch individuals to direct emergency vehicles. 

4. Notify the Group Off~ee. The Group Office will: 

• notify the OX Division OffiCe, 

• aJen.guard stations to expect emergency vehicles and personnel: 

• For TA-15: Station 431 (7-4850) 

• For TA-36: Station 460 (7-4051) 

• For TA-40: Station 431 (7-48SO) 

• TA-39 Local Access Office persoDDel will open the main gate to the site, to 

allow emergency vehicles to enter. 

• call the FMD (Facility Mauaaer Designee) at 8-1-(505) 699-1765. 

• call the Emergency Management Off"x:e to DOtify them of the incident (7-

6211 during workiDg hOW'S, 7-7080 after hours). 

S. Inspect the accident site to see if anythiuc might cause injury to rescue personnel. 

If possible, coasult with the Group Leader or other senior DX-4 employees. 

Otherwise, the people at tbe accideDt sceDe have the authority to proceed or limit 

access at their discretion. rii'CS iavolviD& explosives, or jmmineutly involving 

explosives, will not be fought. AU persoDDel will instead seek shelter in a bunker. 
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7. Record accident details including personnel involved, injuries, property damage, 

and witnesses. 

8. Remain at your regular location if you are not directly providing aid. 

9. Do not disturb evidence that may be important f~r later investigation. 

'. 

7. 7.3 ElectricaJ Shock 

Any employee who receives an electrical shock must report u. ESH-2 for evaluation. 

7. 7.4 Lasers 

Any employee who receives an injury from a laser must report to ESH-2 for 

evaluation. 

8.0 REQUIRED RECORDS 

• Shot request form 

• Shot schedule 

• Expended materials reports 

• Explosives Inventory Reports 

• Post-Shot Reports (on file at TA-15-183 Access Control) 

• Site Log Books, if applicable 

• Clearance checklists (on flle at TA-15-183 Access Control) 

• Firing checklists 

9.0 REFERENCES 

• DOE Explosives Safety Manual, DOE M440.1-1, REV 8 

• Army Material Command Pamphlet, 706-181 (Blast and Fragments) 

• DOE Manual for tbe Prediction of Blast and Fragment I.Dading on Structures, TIC-I 1268 

• Naval Weapons Ceuter-Technical Publication, 5780 (Blast and Fragments) 

• LANL Electrical Safety Procram 
• DX Division Operations Manual 

• DX Division Trainin& and Qualifations Manual 

• Building/Site Emer&ency Plans 

• DX-10: SOP 71, •Exposure of Explosive to Elevated Temperature• 

• Los Alamos National Laboratory ES&H Manual 

• DX Division SOP 6, Radiola&ical Controls 
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• SOP DX-11-2.5, •firing Small- and Large-Bore Guns. • 

• OX Division SOP 1. Hazardous Waste 
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• Los Alamos National Laboratory's Environment, Safety and Health Manual Administrative 

Requirement (AR) 6-6, ·Explosives, • (AR) 12-1. ·Personal Protective Equipment, • and 

(AR) 7-1, •LANL Electrical Safety Program. • 

10.0 A TTACit\IEI\"TS 

AITACHMENT 1: Maps 

A Tf ACHMENT 2: Soldering. details of operations 

ATTACHMENT 3: Specific Hazard Circles and Clearance Plans 

ATTACHMENT 4. Equipment Approved for Use on the Firing Point During the Setting of a 

Shot 
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As a final step in constructing the shot assembly, it may be necessary to solder electrical 

leads to it. This operation must be performed carefully, using a soldering gun with a 

momentary switch, a battety-operated soldering tool. or other soldering gun that does not 

remain hot when not in use. 
- · 

The Firing Leader is responsible for ensuring that only proper soldering equipment is used. 

The bot tip is always kept at least 30 em 0 Ft) meters from any bar: exposed explosive(s) 

and is kept one meter or more from any exposed explosive(s) when not in use. 

The soldering iron, and especially the tlexible cord, must be examined for defects before it 

is used. 

Any AC soldering gun used at a firing site must meet UA and OSHA standards for 

electrical safety. 

All personnel who use soldering equipment near explosives must be aware that heat could 

reach the explosive by conduction. All soldering· operations shall be perfonned so that 

material in contact with the explosive never becomes more than warm to the 

touch. 

Interposed barriers must be used to ensure that neither the bot soldering iron nor molten 

solder dropping from it comes in contact with the explosive. 

Soldering directly to pins or other objects that are in contact v.itb explosives and can 

conduct beat to the explosive is prohibited. 

Whenever pos;a"ble, soldering operations shall be done beside or below the assembly rather 

than above it. 

When soldering is completed, the soldering gun must be unplugged and placed in a stable 

position at least 60 em (2 ft) from any exposed explosive. 
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6.la.S Tablt of Hazards and Hazard Circles for Oearance Plans at TA-IS and TA-36 

Plan Hazard Radius Application 

A-1\tinor 75 m (250ft) Contained detonator firing. 
Pulsed-power discharges. 
Radiation production. 
ruing-point access control. 

SmaU-arms firing. 

A-Minor 75 m (250ft) Contamination control . 

Special Specific to PHERMEX. 

A 250m (1250 ft) Explosive shots. 

B 500 m (1640 ft) Explosive shots. 

c 750 m (2460 ft) · Explosive shots. 

C Special 750 m (2460 ft) Contamination control. Confined shots 

with potential for a hazardous material 
release. 
Specific to PHERMEX. 

D 1000 m (3280 ft) Explosive shots. 

E 1250 m (4100 ft) Explosive shots. 

TA-39: 
Clearance Plans - Each test using HE must be evaluated by the shot leader to 

determine its hazard potential and what safety plan must be used The safety plans 

listed below are in ascending order as risk increases. For new operations, or for those 

with which we have little experience, the highest reasonable hazard level shaD be 

chosen. Each safety plan uses barriers to control traffic. Barriers may never be 

crossed without explicit permission of the Firing Leader. 

TA-39: 
Level-l. Level-l hazard areas are approximately 46 m (1 SO ft) &om the firing points 

and have barricade with a sign stating "Level-l Hazard - Do Not Pass." Operations 

that do not involve the detonation of HE may be conducted using Level-l safety plan 

(see SOP DX-15-55). In general, the firiDa of detonators requires Level-2 (or higher) 

safety plan; however capacitor bank operatioas may use a Level-l plan. This safety 

plan is also used to exclude personnel &om the firing pad when HE is present and 

there is no hazardous operation in progress. 
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Level-2. Gate 2 located 750 m (2460 ft) from Point 57, labeled ''Level-2 Hazard 

Area - Do Not Pass," defines the hazard area for the safety plan avaHable for shots 

meeting the general criteria or explicitly listed in Attachment 1. 

Level-3. Systems that do not meet the criteria for a Level-2 hazard are automatically 

Level-l hazard shots. Gate 3 (near the entrance to Firing Point 6) provides a hazard 

circle of 1350 m (4400 ft). This gate is labeled "Level-3 Hazard· Do Not Pass. 

Level-4. Shots that have the following propenies should use the gate labeled, .. Gate 

4 • Do Not Pass," unJess there is specific experience with the system or rather 

extensive shrapnel mitigation techniques are beins used. 

Confined explosives systems with more than 100-lb. HE and having metal (e.J., 

stee~ Cu) walls of 2 in. thick or more. 

Shots with completely random shrapnel containing more thaD 100 lb. of HE. 

Shots v.ith heavy metal shrapnel that must be directed do~ the canyon. 

NOTE: Remember that State Road 4 is closer to the firing points in two locations 

than Gate 4, and T A-36 firing points are roughJy the same distance from Gate 4 

but in the opposite direction. If the shrapnel in the specific shot in question cannot 

be directed away from the road with cenainty, extra mitigation for shrapnel in 

these directions must be u~. 

Level-S. A final option is to close the gate labeled, "GateS· Do Not Pass." One 

may utilize this closure option when particle trajectories will be in the direction of the 

explosive magazines and extensive shrapnel mitigation measures have been taken to 

protect State Road 4 and TA-36. The shrapnel mitigation measures must be in place 

before the HE-containing assembly is brought to the firing area, or must be installed 

simultaneously with the placing of the HE. The closure of Gate S provides additional 

persoMel protection V~ithin Ancho Canyon. A safety plan using Gate S to define the 

hazard area will be approved by the Group Leader and the Safety Committee 

TA-40 Beard Circles 

Chamber 15 The hazard circle for Chamber IS extends from the safety gate. 

Chamber 5 The hazard circle for ChamberS is defined by the confiDement on the firing 

pad, because of the very smaD load limit at this chamber. 

Chamber 4 The hazard circle for Chamber 4 extends from the safety gate. 

Chamber I The hazard circle for Chamber 8 is defined by the F"uiog Vessel There is 

no hazard area outside the FJrioa Vessel 
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EQUIPMENT APPROVED FOR USE ON THE FIRING POINT DURING THE 

SETTING OF A SHOT 

1. Portable electric screwdriver or driJJ motor. 

2. Normal band tools such as hammers, screw drivers, pliers, saws, wrenches, tape 

measures, and knives. 

3. DCO meters approved by DX-1 for checking resistance of detonator bridge­

wires. 
4. Battery-operated V/Ohm meters to check continuity in cables and circuits isolated 

from explosive. 

S. meters to check for shorts in explosive-monitoring pin and foil circuits. 

6. Scintillators with incorporated power supplies. 

7. Sources for checking scintilla tors. 

8. Soldering gun (see Attachment 2). 

9. Telephone, microphones, and loud speakers. 

10. Vacuum pumps and gauges. 

1 1. Pressurized bottled gases, regulators, and gauges. 

12. Cameras. (see the DX-4 SOP, II Shot mumination. 11
) 

13. Optical alignment apparatus. Mirrors, lasers up to class 3A 

14. Films, intensifier screens, and cassettes for radiography. 

1 5. Electric water heater (element not exposed). 

16. Radios. 

Optical equipment, tlashlamps and lasers are discussed in detail in the DX-4 SOP on Shot 

11Jumination, or in the DX Di\ision Laser SOP. 

General Firing Operations Tools typically used on Firingl\lound 

Hammers 
Wrenches 
Socket sets 
Screwdrivers 
Levels 
Squares 
Chalkline 
Pliers 

Crimpers 
Handsaws 
Flies 
C-Ciamps 
Tape Measures 

Pry Bars 
Chisels 
Micrometers 

Cutting Tools 
Circular Saw 

Jig Saw 

DriDMotors 
Alignment Lasers 
Impact Wrenches 

Volt Ohm Meter 



DX-4: SOP 5 
Original 

Prepared by: 

Approved by: 

Approved by: 

Approved by: 

Approved by: 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

DX-4 

PREPARATION ROOM OPERATIONS 

EXPLOSIVE CHARGE HA.l\l>LING 

ASSEMBLY 

SOPS 

July 1996 
Page 1 of 20 

Date: Zo {)e_ c. 96 
Roberta Mulford, DX-4 

L..Jo,lj~, ~=..;..' --=-\J..:.;;;.;~"""'-=·~· ~/ ____ Date: \ -cJ~ 0 J '16 
G. D. Vasilik, DX-4 ES&H Officer 

~\\\'~ Date: I,;L) ~o/7~ 
J. ~A fee, DX-4 Group Leader 

ESH~er Date: I /11/11 
I I 

r1YJJt. ~ Date: ()-1}4/f' 
DX-DO 

Controlled Document Number: D 



DX-4: SOP 5 
Original 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

Table of Contents 

July 1996 
Page 2 of 20 

1.0 INTRODUCTION .......................................................................................................................................... 4 

2.0 PURPOSE ....................................................................................................................•••.•............•••••.•....•....•. 4 

3.0 scop·r .......................................................................................................................................................... 4 

4.0 DEFINITIONS ..•...............•........................................................................•..................•....................•.....•....• 5 

5.0 RESPONSffill . .ITIES ...•.........••...•...•...•........•......................•.•...................•.•.••..•....•••.•••..•.••...•..•••..•.•..•.••••..... 6 

5.1 REQUIRED READING ....••....•.••...•.....•.............•..•.........••...•.••..•..............•..••••.........••....•..•......•••.••••••.••••...•.. 6 

5.2 TRAINING ......................................................................................................................... _ .......................... 6 

5.3 WASTE 1\IINil\IIZA TION ............................................................................................................................ 7 

6.0 PRECAUTIONS AND Lll\IITATIONS ...........................•.•............•..•.........•••.••..•.•....•••...•...•..•••••••••......•..... 7 

6.1 HAZARDS ...................................................................................................................................................... 7 

6.2 HANDLING OF EXPLOSIVES: GENERAL PRECAUTIONS .................................................................. 8 

6.3 PERSONNEL AND EXPLOSIVES LOAD Lll\IITS •••.•.•..••••••...•.•••.•.••••••.•••••••..••.•.•••••••••••••••••••••••.•••••••••.••• 9 

6.3.1 PERSONNEL AND EXPLOSIVE LOAD LIMITS AT TA-15 PREPARATION ROOM ..•...•..••••••••••.•• 9 

6.3.2 PERSONNEL AND ExPLOSIVE LOAD LI~llTS AT TA-36 PREPARATIO~ ROO~IS ................................................ IO 

6.3.3 PERSO!'.~EL A."iD EXPLOSIVE LoAD LNITS AT TA-39 PREPARATIO~ ROO~IS ................................................. 10 

6.3.6 DETONATORS AND PELLETS ........................................................................................................................ I1 

6.4 EXPLOSIVES ALLOWED IN CHARGE PREPARATION ROO:\IS ......................................•............... 11 

6.5 COl\1PATffiLE MATERIALS .....•...•.....•............•...•.•.••...••....•.••....................................................•.....•...... 11 

6.5.1 ADHESIVES AND COA~GS ........................................................................................................................... II 

6.5.2 FLAMMABLE SOLVENTS ................................................................................................................................ I2 

6.6 STORAGE OF EXPLOSIVES IN PREPARATION ROOMS .......•..•••.•••...•....••.......•.•.....••.•••...••....•••••••••• 12 

6 .6.1 TEMPORARILY STORING AsSEMBLED CHARGES ............................................................................................. 12 

6.6.2 EMPTIED CoNTAINERS .................................................................................................................................. 12 

6.7 SAFETY EQUIPMENT (PERSONAL PROTECTIVE EQUIPMENT) .................................................... 13 

6. 7.1 SAFETY GLASSES OR GoGGLES ..................................................................................................................... 13 

6.7.2 GLOVES ....................................................................................................................................................... 13 

6.7.3 PROTECTIVECLOTIDNG ................................................................................................................................ 13 

6.8 APPROVED ELECTRICAL/ELECTRONIC EQUIPMENT ...................•.....•......•....................•.......•.....• 13 

6.8.5 CELLULAR PHONES A.l'.IDOTHERRF EQUIPMENT ............................................................................................. 14 

6.9 SPILLED EXPLOSIVES ............................................................................................................................. 14 

6.10 EATING ..................................................................................................................................................... 14 



DX-4: SOP 5 
Original 

Preparation Room Operations 
ExplosiYe Charge Handling and Assembly 

July 1996 
Pal!e 3 of 20 

6.11 OPERATING VEHICLES NEAR CHARGE PREPARATION ROOMS ........•...................•.........•..•....• 15 

6.12 WORKING ALONE .........•......................................•.......................•.................••..••...........••••.............•...•• 15 

6.13 LIGHTNING ........................................................................................................................
........................... 15 

7.0 PROCEDURAL STEPS ............................................................................................................................... 15 

7.1 ASSEMBLY PRACTICES .•.......•....................•..........................•.....................•........•••...........•.......•.........• 15 

7 .1.1 PERMITIED OPERATIONS IN CHARGE PREPARATION ROOMS ........................................................................... 15 

7.1.2 CUTTING AND BORING OPERATIONS .............................................................................................................. 16 

7 .1.3 HousEKEEPING ........................................................................................................................
.................... 17 

7 .1.4 HANDLING EXPLOSIVES .............................................................................................................................. 17 

7.2 UNAPPROVED ADHESIVES ................•..........••...••••....••••....••••......•.•.....•••••..•.••••••••••••••••.••••••...•.••.•...•.••.•• 17 

7.4 ALLOW ABLE MIXTURES WITH NITRO!\IETHANE ...••..............••••.••...•••......••.....•.•.••••..•••.••....•••••..••• 18 

7.5 ATTACHING DIAGNOSTICS TO CHARGES •..•.•...••••••.•.••••...•.•.....•••••••••••••••••••••••••••••••.•..••••.••..•••••••••••• 18 

7.6 APPLYING PROTECTIVE COATINGS ......•..•••....•.•.•.•.••....•••..•.••.•.••••••••......•••••..••••••....•.••.•••••••.•••••.•.•••.. 18 

7.7 USING HAND TOOLS ................................................................................................................................ 18 

7.8 PERFORMING CONTINUITY CHECKS ••.•••••••••••••••••••••••••••••••••••••.•...••••••.•••••••••••••••••••••.•••••••••••••••••••••• 18 

7.9 EMERGENCY PROCEDURES .................................................................................................................. 18 

7.10 FIRES ........................................................................................................................................................
. 19 

8.0 REQUIRED RECORDS .............................................................................................................................. 19 

9.0 REFERENCES ............................................................................................................................................. 19 

10.0 ATTACHMENTS ....................................................................................................................................... 20 



DX-4: SOP 5 
Original 

1.0 INTRODUCTION 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

July 1996 
PC!£e 4 of 20 

This SOP describes the methods to be used in the preparation of explosive charges for firing at 

DX Division firing sites. Explosives handling, assembly, measuring, trimming, and gluing 

operations are discussed. All requirements of this SOP are in accordance with the DOE 

Explosives Safety Manual. Long-term storage is described in the DX-4 SOP, "HE Storage." 

2.0 PURPOSE 

This Standard Operating Procedure (SOP) provides guidelines and rules for the safe performance 

of the operations used in the preparation and assembly of explosive charges in DX Division 

charge preparation rooms. It describes the precautions and procedures for safely performing 

explosive charge preparation operations. 

3.0 SCOPE 

This SOP covers all explosive assembly and preparation operations at DX Division Preparation 

Rooms. This SOP applies to all personnel who are authorized to perform operations in DX 

Division charge preparation rooms. 

Location of charge preparation rooms at T A-15 and T A-36: 

Building TA-15-242 
Building TA-36-4, Room A (Eenie Site) 
Building TA-36-5, Room A (Meenie Site) 

Building TA-36-7, Room A (Minie Site) 
Building T A-36-11, Room A (Lower Slobbovia) 

Building T A-36-82 (Daisy Mae-Kup) 

Assembly and preparation areas at T A-40: 

Building T A-40-14 serves Firing Chamber 15 

Building TA-40-11 room 106 is administered by DX-1 as part of crystal growing 

operation at TA-40-12 
Building T A-40-6 serves Firing Chamber 5 

Building T A-40-41 serves Firing Chamber 4, and miscellaneous large shots 

Building T A-40-3 is administered by DX-1, as a part of gas gun operations. 

Assembly and preparation area at T A-14 Q Site is 

Building TA-14-23 room 104. 
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Building T A-39-77 propellant assembly for gas guns, is administered by DX-1. 

Ignorance of the contents of an SOP does not excuse any violation. Any confusion regarding an 

SOP should be clarified before an operation begins. 

In situations where an approved SOP cannot or should not be strictly adhered to, the SOP must 

be revised or a deviation be formally approved in an SWP. 

4.0 DEFINITIONS 

• Approved explosive, propellant, or detonator - Those detonable materials which DX 

Division allows in magazines, preparation rooms, and operations. Approved explosives are 

listed in Attachment 1 of this SOP. 

• Assembly- Operations that involve installing explosives as part of an experimental assembly. 

• Assembly Building - A large preparation room (T A-39-111) designated for the assembly of 

large systems containing explosives. The Assembly Building may be used for explosive 

storage under rigid restrictions. Only the HE for the assembly being worked on may be in the 

assembly building. 

• EED - Electroexplosive Device 

• EP - Explosion Proof 

• ERC - Explosive Review Committee. A laboratory committee that has final authority on 

many explosives safety issues within the Laboratory, including acceptance of explosives not 

on the "Approved Explosives" list. 

• l\ISDS - Material Safety Data Sheet 

• Explosives - Explosives are defined in the DOE Explosives Safety Manual as any chemical 

compound or mechanical mixture that will bum or explode if heated, exposed to impact, 

pinched between moving surfaces, or subjected to an electric discharge or strong shock. The 

term applies to materials that either detonate or deflagrate. Because explosives do not all 

behave in the same way, they are divided into classes. Those of most interest to DX Division 

are initiating, boostering, and bursting-charge (secondary) explosives, propellants, and some 

types of military ammunition. A list of approved explosives is given in Attachment 1. 

• Explosives Allowed Area - Any area where explosives or explosive-containing components 

are stored, manipulated, prepared, or set up for firing. 

• Explosives Excluded Area - An area where no explosive, explosive contamination, or 

operations with explosives are allowed. Generally, these are firing and diagnostic bunkers, 

offices, and buildings not specifically designated for explosives use or operations. 

• Explosives Load Limit - The amount of explosives permitted in a magazine or preparation 

room, as posted on the building of each magazine or preparation room. 

• HE - High Explosive 
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• Incompatible materials- ~1aterials that may produce unsafe conditions when in contact with 

explosives. Glues and solvents are commonly encountered incompatible materials. 

• Knowledgeable Personnel: A knowledgeable person (includes "knowledgeable visitors") can 

only be designated by the DX-4 Group Leader or the DX-4 Deputy Group Leader. All other 

personnel are visitors. Knowledgeable persons have at least four months experience working 

in a firing area, as verified by the DX-4 Group Leader. They have met the training 

requirements stipulated by DX-4, and are judged competent to safely perform various 

assigned tasks. Knowledgeable Personnel are eligible for pictured exchange badges where 

they are required. All required reading, institutional training and OJT requirements must be 

completed before becoming a knowledgeable person or employee. These requirements are 

specified in Site Specific SOPs or the Authorizations and Assignments Document. They may 

escort visitors. 
• Low Energy EEDs- Hot-wire initiators, squibs, blasting caps, etc. . 

• Magazine, Storage Magazine - A structure designed for long term storage of explosives. 

No operations may be carried out in magazines. 

• Personnel Limit - The number of personnel allowed in a magazine or preparation room for 

either explosive operations or inspections. The personnel limit is posted on the door of each 

magazme. 
• Preparation Areas - Rooms and buildings designated as explosive preparation and assembly 

areas. 
NOTE: If necessary, the firing pads may be used as preparation areas for final assembly. If 

this is done, extra caution must be exercised since there are steel floors and uneven surfaces. 

• Storage - Operations that involve storing explosives until time for its use. During storage, no 

operation may be done to the HE. 
• Suitable Storage Container - A container for storing explosives that is constructed 

according to the DOE Explosives Safety Manual, 11.17.5 under "approved containers." 

5.0 RESPONSIDILITIES 

5.1 Required Reading 

5.1.1 Each employee who holds a key to, or uses explosives preparation rooms in OX 

Division must read this SOP yearly, and should suggest and review revisions to the 

SOP as required. 

5.1.1 Line supervisors will be responsible for determining which SOPs are required 

for their employees. 

5.1 Training 

All training is to be in accordance with the DX Division Training and Qualifications Manual. 

5.1.1 Personnel Training Requirements. Personnel with less than four months' 

training with explosives at OX Division may work in a preparation room only under 



DX-4: SOP 5 
Original 

Preparation Room Operations 

Explosive Charge Handling and Assembly 
July 1996 

Page 7 of 20 

the direct supervision of a qualified group member who has been granted access to the 

preparation room. 

The DX-4 Group Leader or Deputy Group Leader may waive this requirement for 

individuals with other pertinent experience and knowledge. 

5.2.2 The team leaders will determine, with input from the Group ES&H officer and 

the Division Training Generalist, what type of training is required for their team 

members. 

5.2.3 Required reading is an important part of each employee's training and 

qualification. All employees shall be required to read and understand all the 

appropriate SOPs and other procedures for each assigned task and for each piece of 

equipment that they use. A required reading list will be maintained for each employee 

by the Group ES&H Officer and will be part of the employee's qualification, if 

required. 

5.2.4 The line supervisors are responsible for on-the-job-training, detailed instruction, 

and monitoring of the operators' competence and adherence to instructions. 

5.2.5 Documentation of on-the-job-training (OJT), and job-related or job-required 

training will be maintained by the Division Training Generalist in individual training 

files. 

5.3 Waste Minimization 

5.3.1 Waste minimization will be handled according to the Waste Minimization section 

of the D X Division Operations Manual and the LANL ES&H Manual, AR 1 0-8. 

5.3.2 Waste generated from Prep Room operations must be reduced as much as 

technically and economically feasible. To meet this objective, the waste minimization 

practices of frugality, material substitution, and hazard segregation must be incorporated 

into waste generating activities in Prep Rooms. All operators should make every practical 

effort to reduce the amount of waste produced. 

5.3.3 All waste will be handled according to the OX Division Waste Management SOP, 

DX Division SOP 6, Rad Con, DX Division SOP 1, Haz Waste, and the LANL ES&H 

Manual, AR 10-3. 

6.0 PRECAUTIONS AND LIMITATIONS 

6.1 Hazards 

The principle hazards associated with explosive operations are blast, fragment production and 

propulsion, and rapid deflagration (burning) of the explosive charge or assembly. Explosives can 
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develop violent chemical reactions from such stimuli as being heated, burned, impacted, or 

dropped. Even small quantities may pose a life threatening hazard. 

Explosives will be protected from abnormal stimuli or environments, including: 

• friction forces 
• excesstve pressures 

• impact, shock, pinching 
• deformation 
• electrical sparks, abrasive or welding sparks, open flame 

• contamination. 

Explosives may be toxic, irritant, or provoke a skin rash or other physiological effects. In 

particular, propellants and materials containing nitroglycerine can have a physiological effect, and 

gloves should be worn when handling these materials. Personnel should contact their supervisor 

and ESH-2 should symptoms arise. Personnel shall wash their hands after handling explosives, 

especially before eating or smoking. In addition, when assembling and preparing explosive 

charges, the potential exists for exposure of personnel to solvents, glues, and other chemicals that 

may be irritating or harmful. Hazards from contact, ingestion, or inhalation are listed in MSDSs 

for the explosives and chemicals in question, which are available at the Preparation Rooms. 

Personnel should be familiar with the MSDSs for the explosives and chemicals they use. These 

chemicals are used in small quantities which normally do not require ventilation hoods. 

Personnel must ensure there is adequate ventilation when required. 

6.2 Handling of Explosives: General Precautions 

.. 

• Handling of HE should be minimized. 

• Explosives shall be kept in a stable position, away from the edges of workbenches, tables, and 

away from other objects which may tip or fall onto them. 

• After an operation on an item has been completed, the item must be placed in a secure 

location and left in a stable configuration. When possible, items should be placed in suitably 

designed containers. An item must not be left in any position at any time where it can be 

easily toppled. 
• Special care shall be taken to prevent and protect explosives from dropping, bumping, or 

scraping. 
• The distance that an item will fall if accidentally dropped must be minimized. 

• Floor areas where the handling of HE items is most likely to occur should be covered with an 

approved tile to reduce the danger in the event of an accidental drop. Floors must be kept 

clean, to prevent abrasion should a part be dropped. 

• Hard surfaces cr sharp edges that could be struck by a bare piece of HE in the event of an 

accidental drop should be padded or otherwise protected. 
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• The sliding ofbare HE on surfaces should be avoided because HE surfaces are relatively 

susceptible to marring by scratching or slipping. This is important from a quality as well as 

from a safety standpoint. 

• The work area surrounding an HE item that is to be handled shall be kept clear of extraneous 

tools, components, fixtures, and the like that could interfere with handling operations. 

• An explosive sign or placard shall be placed on or next to all unattended explosives. 

• All explosives shall be transported in accordance with the OX Division Packaging and 

Transportation SOP. 

Limitations 

• Mechanical force cannot be applied in such a manner that stress concentrations are developed 

in explosive parts, e.g. a sharp object in contact with the explosives. . 

• Mechanical clamps cannot be used in a manner that creates sufficient tensile stresses within 

the explosives to cause fracture. 

• Abrasion of explosive charges by rough or sharp edges is not allowed. 

• Hair felt material is not to be used with Detasheet because it builds static charges. 

• Acetone is used directly only on particular explosives, and only with caution. In general, no 

solvents should ever be poured on explosives. 

6.3 Personnel and Explosives Load Limits 

Each Explosives Preparation Room has a maximum limit on the amount of explosive that can be 

present during normal operations. The limits for OX Division Preparation Rooms are listed on 

the door of the Preparation Room. 

Personnel limits are established to prevent crowding of the preparation room from causing an 

accident, and to limit casualties in case of an accident. 

The DX-4 Group Leader may approve a temporary change in occupancy limits. 

6.3.1 Personnel and Explosive Load Limits at TA-15 Preparation Room 

Building No. Person Limit Explosives (lbs) 
operators/casuals 

TA-15- 242 4 200 
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6.3.2 Personnel and Explosive Load Limits at TA-36 Preparation Rooms 

Building No. Person Limit Explosives (kg) 
operators/casuals 

TA-36-4 4 100 

TA-36- 5 4 100 

TA-36-7 4 100 

TA-36-11 5 100 

TA-36-82, 5 100 
each room 

If the weight of a single shot exceeds the specified limits or if a shipment must be received 

that exceeds the specified limits, the DX-4 Group Leader may approve an increase to 250 

kg in Buildings 4, 5, 7, and 11 for up to two weeks. These actions must be recorded in 

the Site Record Log Book. 

6.3.3 Personnel and Explosive Load Limits at TA-39 Preparation Rooms 

Building Persons Limit Explosives 
operators/casuals (lbs) 

TA-39-4 6 500 

Trim Shack 

TA-39-111 9 1000 

Assembly Building 

6.3.4 Personnel and Explosive Load Limits TA-40 The personnel and explosive load 

limits for the Prep Room facilities used by DX-4 are listed below. 

·-
Building No. Person Limit Explosives (kg) 

operators/casuals 

TA-40-6 5 2 

TA-40-11 5 2 

(room 106) 

TA-40-14 4 25 

TA-40-41 5 36 
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• A limit of 150 approved detonators (see Attachment 1, "Allowable Explosives") and 

100 booster pellets may be kept in all charge preparation rooms for use in making up 

charges. Note: This is 6 trays. 

• Detonators and pellets must not be stored in the same container. 

Each category must be stored in nonpropagating containers approved or supplied by 

DX-1. These limits do not include detonators or pellets incorporated in charges 

delivered to the preparation rooms from a source outside DX Division. 

• Detonators, pellets, and explosives consumed in shots must be documented on the 

shot sheet so that HE inventory is always current. 

6.4 Explosives Allowed in Charge Preparation Rooms 

No explosive powders or primary explosives will be handled by DX-4 without prior approval or 

appropriate SOPs/SWPs. 

All explosives or explosive-containing devices that have been approved by the ERC or listed in 

(ESA) WX-3: SOP 1.1.0, Tables 1 & 2 may be used at DX-4. See Attachment 1 for a list of 

Explosives routinely used at DX-4. 

• Special allowable explosives that are specifically permitted in Attachment I under "Special 

Explosives Operations," may be kept and handled in the charge preparation rooms. 

6.5 Compatible Materials 

Compatibility rules must be observed when working with explosives. Substances incompatible 

with explosives can produce heat or a chemical reaction that leads to a more sensitive or less 

stable explosive. Only compatible materials can be used in contact with explosives. Gnup DX-2 

approves all materials for compatibility. 

6.5.1 Adhesives and Coatings 

Only approved adhesives and coatings, listed in Attachments 2 and 3, may be 

allowed in contact with explosives. Care must be taken in cleaning explosives with 

solvents, since many explosives will dissolve in common solvents such as acetone. 
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Use of flammable solvents in an explosives area considerably increases the explosive 

hazard because of the greater ease-of-ignition ofthe solvent may lead to a fire involving 

explosives. Therefore, solvent use and evaporation shall be kept to a minimum. Solvent 

use will take place in well-ventilated areas, or with proper personal protective equipment. 

Prudent practice dictates storage of no more than one day's supply of solvents and other 

flammables in a preparation room. 

6.6 Storage of Explosives in Preparation Rooms 

Preparation areas are not normally used for the storage of explosives. However, prepared 

assemblies of explosive components and assemblies of explosives and inert materials may be left in 

preparation areas, provided this is necessary to avoid compromising the integrity of the assembly 

by moving it or storing it in a magazine. Only HE for the shots being assembled may be kept in 

the preparation room. Shots under construction or explosives otherwise in process may be kept 

in the preparation room. 

6.6.1 Temporarily Storing Assembled Charges 

• If charges are approved for storage in a Preparation room, either they must not 

interfere with other operations, or else operations will be suspended. 

• Every effort should be made to limit the amount of explosives in the Preparation 

Room to the minimum necessary for the experiment or test being assembled. 

• If charges stored in the charge preparation room significantly reduce the available floor 

space, the DX-4 Group Leader or responsible Firing Leader shall reduce the 

occupancy limit until the charges are removed. Such explosives should be moved to a 

magazine, if possible, before this constraint is needed. 

• If an experiment is canceled, the charge for that experiment will be disposed of or 

will be moved to an appropriate storage magazine before a new operation is started. 

• Explosive assemblies not scheduled for firing within a reasonable length of time 

should be moved to an appropriate storage location. 

6.6.2 Emptied Containers 

Before reusable high explosive storage containers can be returned for reuse, the containers 

shall be inspected, to be sure they are empty. The inspection requires the removal of all 

inner liners and packing materials to verify that all high explosives have been removed. An 

"empty" tag shall be affixed to the empty container after the inspection. 

Empty containers should not be stored in preparation areas. 
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Safety glasses or goggles (ANSI Z87.1) are to be worn in accordance with DX-4 SOP, 

"General Safety," except when eye protection must be removed for the use of optical 

and other inspection devices. 

6. 7.2 Gloves 

Suitable gloves are recommended to be worn when working with solvents and adhesives, 

unless other means of preventing their contact with the skin are used. In cases where the 

gloves do not compromise the safety of the operation, surgeons gloves may be worn when 

handling small or precision pieces of explosive, primarily to keep the explosive free of skin 

oils, but also to protect the operator against skin rashes that may result from exposure to 

explosives. 

In particular, propellants and materials containing nitroglycerine can have a physiological 

effect, and gloves should be worn when handling these materials. 

6.7.3 Protective Clothing 

• Flame-retardant or nonstatic clothing is not required for normal DX-4 operations. 

• Personnel working with explosives should wear Laboratory-issued coveralls or 

laboratory coats, depending on the operation, to prevent contaminating personal 

apparel. 
• Explosive-contaminated clothing shall not be removed from the Explosives Allowed 

Area except for cleaning or final disposal. 

• If protective clothing has been contaminated, or if contamination is suspected, the 

clothing must be monitored for HE contamination, properly packaged, and delivered 

to ESA for cleaning. 
• When working with DU, see SOP 2.14 DU Components. 

6.8 Approved ElectricaVElectronic Equipment 

6.8.1 Explosion-proof (EP) outlets and equipment will be used in environments that 

have an explosive atmosphere. 

6.8.2 Equipment using a 110 volt alternating current must be kept a minimum of one 

meter from exposed explosives, or else an SWP will be used. Appropriate measures 

shall be taken to prevent such equipment from any contact with explosives. An 
insulating barrier such as plexiglas between the 11 OV and the explosive allows closer 

proximity. 
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6.8.3 Tools producing sparks or high velocity chips or tools with any potential 

for producing fragments (such as grinding wheels and high speed drill motors) shall 

not be used around explosives. 

6.8.4 Certain electrical equipment not rated NEC Class I or II is permitted for 

administratively controlled use within the Explosive Preparation Rooms. The equipment 

listed in Attachment 4 is approved as intrinsically safe when used under the restrictions 

noted. No electrical equipment may be used unless it is considered NEC Class I or II as 

modified by the DOE Explosives Safety Manual, or listed in Attachment 4. 

6.8.5 Cellular phones and other RF Equipment 

Handheld radios and mobile RF transmitters (e.g., cell phones) are generally allowed for 

use within the Explosives Firing Areas. However, in areas where low energy EEDs are 

stored or used in assemblies or test devices, special control must be exercised. 

Likely restricted areas include: 

• TA-22-34, 
• TA-22-93, 
• T A-22-Magazines 
• T A-40-5, 6, and 7, 

• TA-36-11,12. 

6.8.5.1 Whenever low energy EEDs are present, it shall be the responsibility of 

the Firing Leader in the potentially restricted areas to inform the appropriate 

access control personnel that all RF transmitters in these areas are prohibited. This 

will be accomplished by informing access control personnel in the T A-22 (DX-1) 

Group Office, the T A-15-183 Access Control Office, or the T A-39-2 

Administrative Office, who will then restrict visiting personnel from using RF 

transmitters. Further, operators will place signs on all routine entrances to these 

areas informing personnel to tum off all RF transmitting devices before entering 

these areas. The Firing Leader will assure that all personnel within the restricted 

area are informed of the prohibitions. 

6.9 Spilled Explosives 

Spilled explosives shall be cleaned up immediately, then disposed of per the DX Division Waste 

Management SOP if necessary. 

6.10 Eating 

Personnel shall not consume any food or drink item in any Preparation Room. 
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6.11 Operating Vehicles Near Charge Preparation Rooms 

Do not drive private or government vehicles that do not have spark arrestors or catalytic 

converters closer than 25 ft. to any charge preparation building or a charge that is on a firing 

mound. Tum off the engine before opening any door to a charge preparation area. 

Vehicles authorized to carry explosives will comply with all the requirements of the DOE 

Explosives Safety Manual. 

6.12 \Vorking Alone 

DX-4 employees with current safety training and who are experienced in explosive operations 

may work alone under appropriate circumstances, such as assembly, measurement, gluing, 

inspection, and clamping of certain consolidated explosives and explosive devices.· 

6.12.1 This working alone procedure authorizes personnel to work alone in DX 

Division HE Operations. When working alone with HE, employees will use a 

procedure appropriate for the particular work area. These procedures require 

Access Control, Local Access Office, or a coworker to have the follov.ing 

information. 
• Who is working alone, 

• Where they are located, 

• How long they will be working alone (with a completion time). 

6.12.2 All operations shall be performed in accordance with existing SOPs/SWPs. 

Personnel shall be assigned in a manner such that each worker's presence is 

frequently monitored, for example, via radio, or by a physical check. New, special, 

or nonroutine operations will require a separate assessment and an SWP before 

being performed by a person working alone. 

6.13 Lightning 

All operations involving explosives in Preparation Rooms shall be suspended during 

electrical storms, as described in the DOE Explosive Safety Manual. 

7.0 PROCEDURAL STEPS 

7.1 Assembly Practices 

7.1.1 Permitted Operations in Charge Preparation Rooms 

• Gluing of plastic, metal, and other approved materials to explosives is aile . ed with 

approved adhesives listed in Attachment 2. Assembly may involve application of metal 

foils or pins to charges. 
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• Mechanical fixtures used to hold parts together during the gluing process must be 

approved by the DX-4 Group Leader or a designee. This approval process may 

include review by the ERC for novel applications. 

• Inclusion of explosive parts in ~ ..:lose tolerance mechanical assembly is allowed, as 

long as there is no mechanical force brought to bear on the charge. 

• Inspection and measurement of explosive pieces and assemblies is permitted, using 

rulers, local or commercially manufactured micrometers, dial indicators, 

cathetometers, chemical balances, microscopes, height gauges, and similar 

measuring equipment. 

• Equipment such as microscopes or electronic balances, and approved meters may be 

used if the electrical wiring is protected from contamination with explosive dust. 

• A portable low-voltage (<12-V) flashlight may be used for local illumination during 

assembly and measurement operations. 

• Battery powered soldering pencils with momentary switches may be used, provided 

the HE is protected from hot solder or the hot iron. 

• Working Comp C-4 or XTX by hand is allowed. 

• Painting on or spraying on of coatings is allowed. Approved coatings are listed in 

Attachment 3. 

• Cleaning inert portions of an assembly with alcohol or acetone is allowed. 

• Cleaning explosives charges with water, alcohol, or a dry tissue is allowed. 

Acetone may be used if it doesn't dissolve explosive or binder. 

• Detonators and boosters may be assembled to a charge in the Preparation Room or 

on the Firing Pad. It is good practice to attach detonators as late in an operation as 

possible. 

• See Photo and Illumination SOP. 

7.1.2 Cutting and Boring Operations 

Cutting Primacord, Detasheet, and XTX-8003 with a razor blade or other sharp blade is 

allowed. Inspect the tool for cleanliness and sharpness before cutting. Cut the Detasheet 

on a plastic or rubber surface. 
Detasheet may also be cut with a cork-boring tool. Use the cork-boring tool only for 

cutting Detasheet. 
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• Bend or roll the detasheet to a radius of curvature not less than four times the 
sheet thickness, to prevent tearing. 

• Grinding operations at T A-40-41 \\'ill be covered under a separate SOP/SWP. 

7.1.3 Housekeeping 

Prior to any HE operation, the operators must inspect the floor to ensure that it is free 
from debris such as coarse sand or larger particles. If the floor is dirty, it must be swept 
prior to beginning the explosive operation. 
Similarly, the benchtops, flats, and other work areas are to be kept free of grit and 

particles. 

7 .1.4 Handling Explosives 

Charges may be moved by hand within and between buildings in storage containers. 

• One person can handle up to 25 kg. 
• Two people can handle up to 50 kg. 
• Good footing conditions must exist, with no snow, ice, or weeds on the pavement. 

7.2 Unapproved Adhesives 

To avoid mistakes, do not take unapproved glues into the charge preparation rooms, except for 

short times on occasions when they will be used. Store these adhesives outside the preparation 

rooms. 

Glues not approved for use on explosives may be used to assemble nonexplosive parts of charge 

assemblies when 
• the glue will not be in contact with explosives, and 
• if possible, the gluing should be done elsewhere than the charge preparation room. 

These glues must be cured before the assembly is combined with explosives parts. 

If a detonator assembly must be sealed so that it can be immersed in water or other liquid, use GE 

Silicone Rubber RTV 162, 732, Barco Bond, Green Glue, urethane 7200, or Sylgard. 

The above materials function with detonators. However, in general, if a liquid smells like vinegar, 

do not use it on a detonator; there is evidence that acetic acid and other organic vapors may 
desensitize the PETN in detonators which could negatively affect detonator performance. 

Consult Group DX-1 for their recommendation about the suitability of any other glue, even those 

allowable for HE, for use in assembling detonators. 
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Nitromethane may be mixed with acetone or toluene, B4C particles, cabosil or diethylene triamine. 
Obtain approval from the Group Leader before using any other solvent. 

7.5 Attaching Diagnostics to Charges 

I. Attach metal foils or pins to charges with glue or tape. 

2. Pins may be inserted in Primacord, Detasheet, or plastic explosive. 

3. Attach "pin" circuits with clips or crimp connectors, or with a battery-powered 
soldering pencil with a momentary switch, and test the assembly with a battery­
operated volt-ohmmeter certified for use i.n the charge preparation room by DX-1. 

7.6 Applying Protective Coatings 

Coat explosives when necessary to protect the surface, to reduce light, and for other purposes. 
Select coating fluid to be used in contact with explosives from the list in Attachment 3. If a 
coating fluid is not on the list, it must be approved by the DX-4 Group Leader before it is used. 

7.7 Using Hand Tools 

Tools producing high velocity chips or tools with any potential for producing fragments (such as 
grinding wheels and high speed drill motors) should not be used around explosives. 

• Do not use tools that are designed to produce sparks, without an SWP. 

• Maintain and use hand tools as needed. 
• Do not use tools directly on the explosive, except as explicitly described under "cutting and 

boring" in this procedure. 
• Measuring tools such as micrometers may be used with care. 

7.8 Performing Continuity Checks 

Test the detonator before mounting on the main charge. 
• Use a continuity meter supplied or approved by DX-1 to check continuity of detonators. 

7.9 Emergency Procedures 

7.9.1 In all emergencies, call 911. In the event of an emergency or incident, notify DX-4 

management as soon as possible. Follow the DX Division Operations Manual, Section 
10.3 to report any incidents or accidents. 

7.9.2 The Building/Site Emergency Plan will be followed. It covers what to do, 
depending on the circumstance. 
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7 .9.3 If a spill occurs, the Building/Site Emergency Plan will be followed, then the 

Waste Management Coordinators shall be called. The OX Division Waste Handling and 

Management SOP shall be followed. 

7.9.4 In the event of eye damage or suspected eye damage the injured person will be 

taken to the Occupational Medicine Group (ESH-2) for treatment. 

7.9.5 Any person receiving an electrical shock must report to the Occupational 

Medicine Group (ESH-2) for evaluation and/or treatment. 

7.10 Fires 

In the event of fire involving or imminently threatening explosives, 

CLEAR THE AREA AND REPORT THE FIRE. 

DO NOT ATTEMPT TO FIGHT Al\rv FIRE INVOLVING OR THREATENING 

EXPLOSIVES IN ANY DX DMSION EXPLOSIVE AREA. 

7.10.1 There shall be no smoking at OX-4 Preparation Rooms. No matches, lighters, 

or other fire, flame, or spark-producing devices shall be taken into an Explosive 

Allowed Area, except with written authorization (SWP). 

8.0 REQUIRED RECORDS 

• Site Record Log Book 

• Hazardous Material Transfer fonn. 

• Lists of Allowed Explosives and Adhesives 

9.0 REFERENCES 

• OX-4 SOP General Safety 

• OX-4 SOP, "HE Storage" 

• SOP OX-4-1.0, "General Access Control" 

• OX Division SOP," Disposal of Explosive Waste and Explosive Contaminated Waste" 

• OX Division Training and Qualifications Manual 

• OX Division Operations Manual 

• OX Division SOP, "Shipping, Receiving, and Transporting Explosives" 

• DOE Explosives Safety Manual 

• LANL Environment, Safety and Health Manual, AR 6-6, "Explosives" and AR 12-1, 

"Personnel Protective Equipment, and AR 10-3, "Chemical, Hazardous, and Mixed 

Waste OX-11 SOP: 15-11-4.5, "Loading and Reloading Ammunition" 
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Attachment 1 

List of Explosives routinely used at DX Division Firing Areas 

NORMAL EXPLOSIVES 

This list contains the names and identification numbers of all explosives and 

detonators approved for normal explosives operations. Only explosives on this 

list may be received or handled by Group DX-4, unless a separate SWP or SOP 

exists covering the operations, or a request for limited tests is approved. 

Primary explosives - Explosives with a sensitivity greater than PETN (for 

example, lead azide, lead stypbnate or mercury fulminate) that are not used by 

DX-4 except with specially approved procedures. · 

SINGLE-COMPONENT EXPLOSIVES 

Explosives ESA-2 Other Names, Composition, or Reference 

Mat. 
Code 

AN 130LN Ammonium nitrate 

DATB 1201 diaminotrinitrobenzene 

DINGU Dinitroglycouril 

DINA Di(nitroethyl) nitramine, dioxyethyl dinitrate 

EDNA 1101 ethylenedinitramine, Halite 

HMX 03NN cyclotetramethylenetetranitramine, Octogen 

LAX-112 -

NM Nitromethane 

NO 07NN Nitroguanidine, Picrite 

NTO 1.2.4-nitro-tiazole-5-one 

PETN 06NN pentaerythritoltetranitrate 

Picric Acid 1,3 ,5-trinitrophenol 
note: Picric acid forms impact-sensitive 

compounds with metal ions. 

RDX 02NN cyclo-1,3,5-trimethylene-2,4,6-trinitramine; 

Hexogen, Cyclonite 

TATB 1701 1 ,3,5-triamino-2,4,6-trinitrobenzene 

Tetryl* 04NN 2,4,5-trinitrophenylmethylnitramine 

HNS 3001 Hexanitrostilbene 

TNT 010N 2,4,6-trinitrotoluene; Trotyl 

JULY 1996 
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Storage 
Rev. 
Period 
20 years 
20 years 

20 years 
20 years 
20 vears 

10 years in 
55 gal drum 
20 years 

20 years 
2 years 

20 years 

20 years 
20 years 
20 years 
20 years 

* Tetryl has greater toxicity and greater sensitivity to electric spark than the other 

permitted explosives 
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LIQUID EXPLOSIVES 

Other Names, Composition, or Reference 

1, 1' -[methylene bis(oxy)]bis[2-fluoro-2,2-

dinitroethane] 
NM, see also under single-component 

explosives 

MIXED EXPLOSIVES 

INCLUDING CAST AND PRESSED FORl\fULA TIONS 

Explosives ESA-2 Other Names, Composition, or Reference 

Mat. 
Code 

ANFO Ammonium nitrate/fuel oil 

Boracitols 60 wt% boric acid/40 wt% TNT' 

Baratol 76NN 76 wt% barium nitrate/24 wt% TNT 

Calcitol 40 wt% TNT/55 60 wt% CaC03/0 2 wt% 

talc/1 2 wt%, microballoons, X-0533 

Plastic Bonded Explosives - Formed from one or more of the explosive 

compounds listed individually in "Single-component Explosives," above, mixed 

with binders and, in some cases, nonexplosive ingredients. Production forms of 

plastic bonded explosives are identified in numbered series denoted by the letter 

"PBX-" (originated by Los Alamos); "LX-" (originated by Lawrence Livermore); 

"EDC-" (originated by the United Kingdom); and "PBXN-" (originated by the US 

Navy). Also permitted are experimental plastic bonded formulations originated at 

Los Alamos and identified by the prefix "X-" and a four-digit number. 

JULY 1996 
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Storage 
Rev. 
Period 
90 days 

10 years in 
55 gal 
drum 

Storage 
Rev. 
Period 
90 davs 
20 years 
20 y_ears 
90 days 
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MIXED EXPLOSIVES 

INCLUDING CAST AA1) PRESSED FORMULATIONS, Continued 

CH-6 97.5 wt% RDX/1.5 wt% calcium stearate/0.5 

wt% polyisobutylene/0.5 wt% graphite 

Comp.A 
Comp. A-2 
Comp. A-3 9085 9085, 91 wt% RDX/9 wt% beeswax 

Comp. A-4 97 wt% RDX/3 wt% beeswax 

Comp. A-5 98.5 wt% RDX/1.5 wt% beeswax 

Comp. B 60NN 64 wt% RDX/36 wt% TNT, Comp B, 
-

Hexolite, Hexotol 

Comp. B-3 60NN 60 wt% RDX/40 wt% TNT 

Com_p_. C-3 9080 9080, 88 wt% RDX/12 wt% wax 

Comp. C-4 9081 9081, 91 wt% RDX/2.1 wt% 

polyisobutylene/ 1.6 wt% motor oil/5.3 wt% 

di(2-ethylhexyl) sebacate 

Cyclotol 750N 75 wt% RDX/25 wt% TNT 

75/25 
Cyclotol 700N 70 wt% RDX/30 wt% TNT 

70/30 
Detasheet C 6300 63 wt% PETN/8 wt% NC/29 wt% 

elastomeric binder 

Detasheet D 6301 75 wt% PETN/25 wt% elastomeric binder 

NOTE: THIS MATERIAL IS USUALLY RED, BliT 

IT IS AN EXPLOSIVE, NOT AN INERT 

EDC-8 76.0 wt% PETN/24.0 wt% RTV Silicone 

EDC-28 94wt% RDX/6 wt% FPC 461 

EDC-32 85wt% HMX/15 wt% Viton A 

EDC-37 -

EDC-38 
HBX-1 40 wt% RDX/38 wt% TNT/17 wt% Al/4.5 

wt% wax/0.5 wt% CaCl2 

LX-04 LX04 85.5 wt% HMX/15.0 wt% Viton 

LX-07 LX07 90 wt% HMX/10 wt% Viton 

LX-10 LX10 95.0 wt% HMX/5.0 wt% Viton A 

LX-14 LX14 95.5 wt% HMX/4.5 wt% Estane 5702-F1 (X-

0282) 

MDF Mild Detonating Fuse 
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20 years 

20 years 
20 years 
20 years 
20 years 

20 years 
20 years 
20 years 

20 years 

20 years 

10 years 

10 years 

20 vears 
20 years 

20 vears 
20 years 
20 years 
20 years 

20 vears 
20_years 
20 years 
20 years 

20 years 



DX-4: SOP 5 
Attachments 

None! 
Octogen 

Octol 
PBX 9001 

PBX 9007 

PBX 9010 
PBX 9011 
PBX 9205 

PBX 9206 
PBX 9404 

PBX 9401 

PBX 9405 

PBX 9407 
PBX 9501 

PBX 9502 
PBX 9503 

PBXN-5 
PBXN-110 

PBXW-113 
Primacord 

Pentolite 
Tritonal 
X-0208 
X-0233 

X-0242 
X-0282 
X-0290 

740N 
9001 

9007 

9010 
9011 
9205 

9206 
9404 

9401 

9405 

9407 
9501 

9502 
9503 

5001 

X-0208 
X-0233 

X-0282 
X-0290 

Preparation Room Operations 

Explosive Charge Handling and Assembly 

RDX lined metal tubing 

94.5 wt% HMX/4.5 wt% wax/1 wt% 

graphite 
75 wt% HMX/25 wt% TNT 

90 wt% RDX/8.5 wt% polystyrene (PS)/ 

1.5 wt% dioctyl phthalate (DOP) 

90 wt% RDX/9.1 wt% polystyrene (PS)/ 

0.5 wt% dioctyl phthalate /0.4 wt % resin 

90 wt% RDX/10 wt% Kel-F 3700 

90 wt% HMX/10 wt% Estane-5703 

92 wt% RDX/6 wt% polystyrene (PS)/ 

2 wt% dioctyl phthalate (DOP) 

92 wt% HMX/8 wt% Kel-F elastomer 

94 wt% HMX/3 wt% NC/3 wt% tris(b-

chloroethyl) phosphate (CEF) 

note: PBX-9404 is unusually sensitive to 

certain types of impact, in partucular, 

skidding_. 
94.2 wt% RDX, 3.6 wt% polystyrene, 

2.2 wt% trioctyl pho~hate 

93.7 wt% HMX, 3.15 wt% nitrocelulose, 

3.15 wt% tricloroethyl phosphate 

94 wt% RDX/6 wt% Exon-461 

95 wt% HMX/2.5 wt% Estane/2.5 wt% 

BDNPA or BDNPF, X-0242 

95 wt% TATB/5 wt% Kel-F 800, X-0290 

80 wt% TATB, superfine/IS wt% HMX/5 

wt% Kel-F, X-0351 

See LX-10 
88 wt% HMX/5.4 wt% polybutadiene/5 wt% 

isodecyl pelargonate 

See PBX NllO 
Assorted PETN & RDX loaded commercial 

detonating fuse 

50 wt% PETN/50 wt% TNT 

80 wt% TNT /20 wt% aluminum powder 

See XTX-8004 
5-40 wt% HMX; 40-95 wt% tungsten, 0-10 

wt% polystyrene, 0-5 wt%. plasticizer 

See PBX 9501 
See LX-14 
See PBX 9502 
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20 years 
20 years 

20 years 
20 years 

20 years 

20 years 
20 years 
20 years 

20 years 
1st period-
20 years, 10 
years 
thereafter 

20 years 

20 years 
20 years 

20 years 
20 years 

20 years 
20 years 

20 years 

20 years 
20 years 
20 years 
90 days 

20 years 
20 vears 
20 years I 



DX-4: SOP 5 
Attachments 

X-0309 

X-0351 
X-0407 

X-0533 
X-0534 

XTX-8003 
XTX-8004 

Explosives 

Black 
powder 

Benite 
Commer-cial 
sporting 

HARP-1,-2 
HELP-1, -2 

Smokeless 
Powder 
Single, 
Double, or 
Triple Base 

UTP 25540 

X-0309 

X-0407 

X-0533 
X-0534 

ESA-2 
Mat. Code 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

75% TNT, 19% aluminum powder, 5% D-2 

wax. 1% acetylene black (carbon) 

See PBX 9503 
69.8 wt% TATB, 25.0 wt% PETN, 0.2 wt% 

dve. 5 wt% kel F800 
See Calcitol 
50 wt% TNT /16 24 wt% CaC03/25 33 wt% 

talc/1 2 wt% microballoons 

80 wt% PETN/20 wt% Sylgard 182 

80 wt% RDX/20 wt% Sylgard 182, formerly 

X-0208 

PROPELLANTS 

Other Names, Composition, or Reference 

Standard commercial and military grades only 

Black powder based mixture 

Any commercially available smokeless gun 

propellant for sport use is approved 

HARP propellants are Al/AP/HMX composites 

HELP propellants are NC/NG/HMX 

composites 
Standard military grades. Single or multi-perforated 

grains of colloided NC. Stabilizers, plasticizers, 

inorganic nitrates, and other modifying agents may 

also be present. 
Military research explosives are specifically 

not included. 
HMX based High Energy Propellant 
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90 days 

20 years 
90 days 

90 days 
90 days 

20 years 
20 years 

Storage Rev 
Period 
20 years if 
unopened, 2 
years if 
opened 
2_years 
20 years if 
unopened, 2 
years if 
o_pened 
2 years 
2 years 

2 years 

2_years 



DX-4: SOP 5 
Attachments 

DETONATORS 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

The following high-energy detonators have been approved for Group DX-4 use in 

test devices. All listed detonators have a storage review period of 20 years. 

1E23 ER-213 EX-12 SE-1 

1E26 ER-235 EX-128 SE-1/31 

1E26B ER-312 
1E27 ER-3128 MC1991 SC-101 

1E29 ER-344 MC2320 

1E30 ER-347 MC2427 

1E31 ER-352 
1E33 ER-353 MK13C 

1E34 ER-370 MK20 

1E36 ER-349 MK22A 

1E38 ER-350 
1E38 T.F. ER-351 RL1 

ER-371 RL2 
ER-377 
ER-379 RP-1 
ER-380 RPl/31 
ER-383 RP-2 
ER-396A RP-80 
ER-3968 RP-83 
ER-400 RP-84 
ER-402 RP-87 
ER-403 

MUNITIONS 

Military munitions are allowed if no further assembly or disassembly operations 

are involved. An adequate description should be in the DX-4 ftle. Internal 

devices that contain primary explosive are allowed if they are out-of-line and ar 

not used as the initial initiation point. The initiator must remain in a safe state 

until the first ignition source is activated following standard operating procedures 

Any configuration where the primary explosive unit is external or is to be used as 

the first initiation or ignition source becomes a special operation requiring a 

separate SOP or SWP. 
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DX-4: SOP 5 
Attachments 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

Some of the military munitions are listed as rejects or defective lots because they 

do not meet either physical specifications or performance testing specifications. 

There are no safety issues related to their rejection. Any arriving munitions 

marked as rejects will be treated as Storage Compatibility Group L until the 

reason for rejection is known. 

SPECIAL EXPLOSIVES 

The use of these explosives is limited to the provisions of the indicated SOPs. 

JULY 1996 
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Explosive Pertinent SOP References Storage Rev. Period 

Liquid Gun DX-11 SOP: 15-11-4.20, 2 years 

Propellant LGP 1846, T A-36-3 

LGP 1846 
3E-l Detonator 3E-1 SWP 20 years 

COMPOUNDS FOUND in TA-16 SOP 1.1.0, "Established Explosives at TA-16," 

but not listed in any DX Division list. 

Al-ANFO 

BDNPA 

BDNPF 

BTX ( 5,7-dinitro-1-picrylbenzotriazole) (transportation only) 

DNPA (2,2-dinitropropyl acrylate polymer) 

DNT 

HBX-1 

Methane/ Oxygen mixtures 

Nitrocellulose (NC) 

PYX (2,6-Bis(picrylkamino0-3,5-dinitropyridine 

STRA TAB LAST C (storage and transportation only) 

TAGN ( triamino guanadine nitrate) 

TAL-lOOSE (storage and transportation only) 

TNS (Trinitrostilbene) 

TNT INC 

TPM (tripicryl melamine) 



DX-4: SOP 5 
Attachments 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

Attachment 2 
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Adhesives, glues, and coatings routinely used at DX Division Firing Areas. 

• Methylmethacrylatefsolvent glues (Duco, Testor's model cement, other 

proprietary materials of equivalent composition). 

• 3M Industrial Adhesive-226. 

• CfA-2linoleum cement for Detasheet only. 

• Elvanol. 
• CPR-1009-78 adhesive. 

• Silastic TRV-140, -731, -732, -892, -3145 

• Eastman 910, Perma Bond 910 adhesive, Loctite 495 adhesive, and other 

cyanoacrylate ester adhesives. 

• 3M Aerosol spray adhesive. 

• Aralhex. 
• GE Silicone Rubber R1V 162. 

• Polad [10 wt% Polacure-740M diamine (Polaroid Corp.)/38 wt% 

Adiprene 5333/52 wt% acetone]. 

• Polyurethane 7200, with sets A and B. 

When necessary, the following chemicals and gases may be used for light intensification or 

quenching. 

Aluminum Fluorosilicate (This is a poison; wash hands after use.) 

Aluminum Oxide 
. Butane 
Krylon Spray Paint 
Magnesium Oxide 
PETN paint 

Approved Glues and Adhesives 

• An epoxy -polyamide adhesive know as "Green Glue" and formulated from Epon 828 

and Versamid 140 is approved for use in detonator and HE assemblies. This adhesive 

is covered under Mound Facility's Specification 1-9600. 



DX-4: SOP 5 
Attachments 

Preparation Room Operations 
Explosive Charge Handling and Assembly 
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• Cyanoacrylate adhesives such as Eastman 910 may not be used in direct contract with 

PETN. 

• Devcon 5-minute epoxy is approved for permitted explosives, except TNT and 

explosive compositions containing TNT, and is permitted for assemblies which will 

hold liquid explosives after the adhesive is cured. 

• Barco Bond 165 and 185- The curing reaction for this material is exothermic: 

therefore, the thickness of the adhesive layers must not exceed l.Smm (1/16 in.). 

• Sylgard 182, 184, and 186 

• DC 93-119 

• GE 630 

• CPR-1 009-78 + Component "T" 

Adhesive 

Aerobond 2017 

VEEP 1579 
VEEP 1579T 

Torr Seal 

Polamine 1000 

Additive or Catalyst 

T rimethoxy-boroxine 

Versamid 140 
DMP-30 

Polyamide 

Remarks 

Compatible with HE. Exothermic 
reaction. Don't make more than 
50 g at a time. 

Not compatible with all HE. May be 
used on PBX 9502, TATB, an 
mix-tures ofT ATB and inert 
materials. 

Can be used on HE as described in 
report #250. Ideal for vacuum 
applications, sealing leaks. 

Compatible with HE. Slight foaming 
cured polyurethanes from moisture. 
Do not breathe vapors. 



DX-4: SOP 5 
Attachments 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

Attachment 3 

LIST OF APPROVED COATING FLUIDS 
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Coating fluids used in contact with explosives must be selected from the following list. 
If a coating fluid is not on this list, it must be approved by the Group Leader before it 
is used. 

Microballoons in silicone, hydrocarbon grease, or in polyvinyl alcohol and water. 

Apiezon wax. 

Mineral oil. 

Petroleum greases and oils. 

Glazing compound, modeling clay, and putty. 

Krylon or other methylmethacrylate spray. 

Isopropyl alcohol or ethyl alcohol. 

Silicone grease. 

Water. 

Acetone. 

Aluminized Mylar. 

When necessary, the following chemicals and gases may be used for light 
intensification or quenching. 

Aluminum Fluorosilicate (This is a poison; wash hands after use). 
Aluminum Oxide 
Butane 
Krylon Spray Paint 
Magnesium Oxide 
PETN paint 



DX-4: SOP 5 
Attachments 

Preparation Room Operations 
Explosive Charge Handling and Assembly 

Attachment 4 

APPROVED ELECTRICAL EQUIP:\IENT 
IN PREPARATION ROOMS 

Bendix height gauge indicator model - BXT -1 
Chicago multi tester 
Fluke Multimeter, Model 8012A/AD 
Fowler 12 calipers 
Fowler depth gauge 
Hewlett Package calculator, model 55 
Laser HE-NE-AERO-Tech. model LSR2P 
Ledu Corp., portable lamp. model 060333 
Mettler Balance, model PE360 
Mettler Scale, model PM-400 
Minolta 35mm camera, model X700 
Minolta Electro Flash, model 280 PX 
Mitutoyo height gauge, model 519-106 
Mitutoyo height gauge, model 519-302 
Mitutoyo height gauge readout, model 122 
Mitutoyo height gauge readout, model 8943G 
Mitutoyo indicator, model ID-ISOE 
Nikon camera, model F 
Ohaus Balance 
Ohaus Scale, model T600S 
Polaroid camera, model Spectra System 
Polaroid camera, model SX70 
Sartorius Scale, model P6 
Sartorius Scale, model P600 
Sunpack Autoflash, model 30DX 
Texas Instruments TI 55111 calculator 
Triplet YOM Meter, model630 
Unitron inverted microscope with light source, model 7530 
WAHL Soldering Station, model 7500 
Weller Soldering Station, model WTCPN 

(1) Balances will be inspected, cleaned, and calibrated biannually. 
(2) Not for use at work stations with loose powder. 
(3) Approved for use as a Detonator Circuit Ohmmeter (DCO). 
(4) Locate illuminator in ventilated enclosure. 
(5) For use in a work station with no HE present. 
(6) Not approved for DCO use. 

Restrictions 
(2) 
(6) 
(3) 

(2) 
(1) 
(1) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(2) 
(1) 
(1) 
(2) 
(2) 
(1) 
(1) 
(2) 

(6) 
(2) 
(2) 
(2) 
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STANDARD OPERATING PROCEDURE 

FOR 

FIRING OPERATIONS 
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I 

Date: 
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Date: 

This SOP has been approved by M-8 and M-DO. While we await final approval from groups in 
HS or other divisions. we are using the SOP as a completely legitimare insttumenL If more than 
30 days has elapsed without action by reviewing groups outside M Division. the SOP will be 
regarded by the M-8 Group Office as having the full face of complete and m1qualified endorsement. 



1.0 INTRODUCTION 

None. 

2..0 PURPOSE 
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Some SOPs involve specific operations, but this one describes the basic procedures and protocOls by 

which a safe environment is ensured for all personnel at T A-36 and TA-14 (Q-Site West) during preliminary 

preparations, circuit testing. clearance, tiring operations. and misfire procedures. 

3.0 SCOPE 

This SOP presents the procedure for conducting test-firing operations involving explosives at TA-36 

(Kappa Site) and TA-14 (Q-Site West). It covers these operations at the six firing sites, Bunkers TA-36-3 

(Eenie Site). TA-36-6 (Meenie Site). TA-36-8 (Minie Site}, TA-36-12 (Lower Slobbovia). TA-36-107 (U 

Point), TA-14-34 (Q-Site), and at their associated firing mounds. Some unique TA-14 (Q-Site West) operations 

are covered in a separare SOP, M-8-80, and fragment shw that require clearance along Ridge Road are described 

in SOP M-8-87. Test-firing operations involving the use of a rocket on the sled ttack at TA-36-12are coveted 

in SOP M-8-92. 

4.0 DEFINITIONS 

4. 1 Radio-equipped vehicle: A government vehicle equipped with a two-way radio tuned to the designared 

M-8 frequency. 

4. 2. Hand held: A two-way hand held radio. 

4. 3 Knowledgeable Visitor. A few Non-M-8 LANL employees h8ve work duties that require frequent visits 

within the M-8 firing areas, and they are knowledgeable of M-8 safety procedures. Only the Group Leader or the 

Deputy Group Leader may designate a Knowledgeable Visitor. After such designation, this person need not log 

in or out wiah the M-8 Group Office to enter the firing areas and may escon other visitors. just as M-8 

personnel may. 

5.0 FIRING-SITE SAFETY FEATURES AND PERSONNEL RESPONSIBILITIES 

The following feacures cover the operations at all TA-36 firing sites. 

S .1 Firing-Area Gate 

Aa:ess is conD"Olled to the M-8 firing sites by means of a radio-controlled gate located 100 m west of the 

Group OffJCC Building (T A-36-80). 
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S .l Group Omce Coatrol of Access Tbroutb FiriDt·Area Gate 

M-8 personnel and knowledgeable visitors gain access ro the firing areas by using ponable actuators ro . 
lift the gate barrier. AU other individuals must clear through ·the Group Office before they will be allowed 

access ro the firing area. Group Office personnel instruct visiuxs on the site bazards. have them read the 

Visitor Packet. and enter their names in a log. Group office personnel will contact the sites where the visita 

wants ro go ro ensure that conditions are clear. Visitors contact the Group Office by speaker phones at the 

approach ro the gare, and the Group OffiCe raises the gare ro allow visirors' vehicles to enter. As each visiror is 

leaving, he/she will again contact the Group OffiCe at the gate, and the time of departure will.be recorded in the 

log. Non-M-8 personnel accompanied at all times by an M-8 employee or a knowledgeable visiror need not 

clear through the Group OffiCe. 

S. 3 Firiag-Control Keys 

Each flring circuit is locked, and only authorized M-8 ruing-Site Supervisors have keys to these locks 

auached to their exchange badges. Spare keys are locked in the Group Office key box. The Group Leader, 

Deputy Group l..eader, or Acting Group Leader can authorize a sire assistant to usc a key temporarily when the 

site supervisor is absenL Each unit can be operated only with the key. 

S. 4 Firiag-Circuit Test Mode 
f 

Before acblal flring, but frequently after a charge has been assembled on the firing mound. personnel may want 

to test various aspects of the flring-comrol circuits; this may include charging and triggering the CDU. A by-pass 

system is installed at each flring sire except Q·Site. These by-passes, actuated by turning a flring-circuit lock switch 

ro the "Test Mode," permit the CDUs robe charged and uiggered without the audible and visual warnings and 

without closing the interlock systems. Each by-pass system is interlocked with a cable uap door, through which the 

delonator cables must~ to be connected to the CDU. Thus, connecting a dcumaror cable to the CDU disables the 

"Test Mode" by-pass function, thereby preventing the firing of a shot when the warning system is not operating. 

S. 4.1 Waming signals should generally not be sounded on the hom or siren when any of the firing 

equipmem is being maintained. adjusted. or operaied with any intention other than that of indicating 

that a hazard exists, except that the warning signals may be tested to determine whether they are in 

operadng condition. If a "nonhazard" test involves using the warning signals, this condition should 

fust be anno1Diced over the radio. 

S .4. 2 Various components of the flring-control circuit are modifled and improved at infrequent intervals. 

However, the design logic of the firing circuit shall always include a redundant system (two or more 

logic operations in series), which inhibits the connection of deronator firing cables or the high­

voltage supply cable to the CDU or other flring system during the testing and maintenance phase. 
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S. 4. 3 Category II CDUs will follow a different procedure than the one described above. Testing will never 

be conducted on the mound while explosives are present and never conducted if the Category n CDU 

is connected to the detonator. Should leSting of the firing circuit be required on the filing mound 

while explosives are present or while the Category n CDU is connec· ~~ to the detorwor, a special 

work pennit to describe the procedure will be required, and permission shall be granted only ~y the 

Group Leader. 

6.0 PRECAUTIONS AND LIMITATIONS 
... ' 

6.1 Warning Lights 

Flashing red lights are located at the enttance to each firing site except U Point and Q-Site. They operate 

automatically when the firing circuit is unlocked. The firing conttol system indicates that the light and hom 

circuits hive been activated. Routine cleamnce procedure at U Point requires that the access road be blocked by a 

manned vehicle during flring operations: therefore, the alternate procedure does not compromise safe operations. 

The roadblock syStem at Q-Site is described in SOP M-8-80. 

6 .l Warning Horus 

A hom sounds automatically when the firing circuit is unlocked. The hom is loud enough to be heard 

anywhere within the flri!tg area. Hearing proo:ction should be worn by any person outside the bunker and ncar 

the hom because the noise level is above the reconunended shon-tenn exposure limiL 

Q-Site has only a siren, as described in SOP M-8-80. 

6.3 Warning Signs 

A warning sign near the firing mound reads: 

DANGER 

EXPLOSIVES 

Return to lights if hom or siren is sounding. 

A warning sign is used for blocking the access roads during a clealance procedure and reads: 

DANGER 

KEEP OUT 

High-Explosive Operations in Progress 

6.4 Radio Communication During Tests 

There is free..channel radio communication among all firing bunkers. the charge preparation rooms, 

vehicles used for clearance operations, the Group Office. and several offices of M-8 group members whose 

expertise is often needed during shot operations. During the time that the firing circuit is unlocked, the radio 

shall be reserved solely for communication concerning the shot being fU'ed and emergencies. 
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During the time that the firing circuit is unlocked. the telephone line to the site shall be reserved solely 

for calls concerning the shot being filed. 

6. 6 Firing-System Interlocks 

The firing-system inu:rlock prevents the conr..ection of detonalor cable to the 2500-V CDU.low-vollage­

(propellant) firing systems. or the high-voltage supply to the short-firing-cable CDU while electronic 

maintenance and tests arc being performed. 

Either the detonator cable or the high-volrage supply must be connected manually from within the 

bunker. 

6 .6 .1 The normal (2500-V) fuing uniiS and low-voltage (propellant) firing systems arc localed inside 

the fuing bWlker. The deronator cables are disconnected from the firing system after each shot 

and are not reconnected for another shot~mtil all personnel are inside shelter. as specified in 

Sees. 7 .2.1 and 7 .2.2. 

6 .6. 2 For those shOIS in which the firing unit must be localed adjacent to the shot assembly. the high­

volrage power supply shall be located within the firing bunker and the high-voltage supply cable 

shall be d.isconnected from the firing unit within the building and not reconnected Wltil everyone 

is wder shelter, as specified in Sees. 7 .2.1 and 7 .2.2. 
I 

6 • 6 • 3 The firing-bunker door is interlocked with the firing circuit and. except as provided in 

SOP M-8-14 (Special Firing Procedure). it mast remain secured throughout the fuing scques:u:e. 

Nou: For a full discussion of tM opertJlion of tM firing IUiits, see Auachment A. 

6. 7 Sequence Timer for Warnings and Circuit Cbar1in1 

The timing of warnings and firing-circuit charting is conuolled by the fire conuol system. Four minutes 

(during which the ho.m is sounding) are provided as a back-up clearance prompL A 30-sec:ond siren warning is 

sounded. followed by a 30-sec::ond period without the siren sounding. After the siren sounds for 45 seconds. the 

selected firing wit can be fired. The siren continues to sound during this period. See Sec. 7.5 for the shutdown 

p-ocedure of the siren. 

6 .I Arm Switch 

A sping-loaded .. Arm Switch" controls the charging of the CDU or arming of the firing system. It 

enables the high-voltage power supply lhat is auacbed to the capacitor bank in the CDU. Pushing the "Arm 

Switch" disconnects a shunt across the capacitor bank and connects the bank to the high-voltage supply. The 

high-voltage power supply is interlocked so that pushing the ann switch enables output from the supply. 

CDUs without this redundancy feature must be evaluated by the M-8 insttumenwion section and the M-8 safety 

committee, and then approved by the Group Leader. 'J1le "Arm Swirch" also opermes a relay enabling the 
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low- voltage firing systems. These anning relays are energized by lhe operatOr actuating lhe "Ann Switch." as 

lhe final event in the timed sequence. 

6. 9 Camera Room Door 

The door to the camera room will be closed whenever the rotating mirror in the smear camera is in 

operation. No one is permitted in lhe camera room when lhe rotating mirror is in operation. 

7. 0 PROCEDURAL STEPS 

7 .1 Preliminary Preparations 

7 .1.1 If, in the opinion of the Firing-Site Supervisor, there is a probability that a fire will be started 

as a result of a planned shot.lhe Firing-Site Supervisor will contact lhe Group Office 24 hours 

in advance of the scheduled shot time. The Group Office will notify the M-Division Office, 

which will contaCt me Fire DepanmenL On the acwal shot day, a one-hour warning of lhe 

firing time will be called directly to the Fire Depanment by lhe Firing-Site Supervisor. If an 

earlier firing time is desired.lhe Fuing-Site Supervisor must contaCt theM-Division Office, and 

lhe Division Office will contaCt the Fire Depanment 10 reschedule, if possible. Tbe Fire 

Department must be rescheduled if the JR3113Dged time is delayed by mare men 45 minutes. 

(Note: comnuuaictuions within one hour of the sc~ shot time art lri.Dik directly be~Mtll 

tht Site Supervisor tJIId tht Fire DeptUtmmz: othtrwi.st, tht M-Divisio11 Office should 11IIIU tht 
f 

collltJCt). When reponing standby requirements, me Firing-Site Supervisor should give the shot 

a fire hazard categcxy -B med,ium, or .biih- The ~ite Supervisor may instruct anomer 

individual to handle lhe communications with the Division Office or Fire DepanmenL The Fire 

Depanment will decide lhe number of amkers 10 be asslgned 10 the shot. Special consideration 

should be given 10 shots involving uranium, copper, or tantalum. During the firing procedure, 

Fue Depanment personnel shall remain outside the area cleared fCll' the fuing operation umil they 

R cleared fCll' enll')'. 

7 .1.2 The Group Office should be notified, preferably 24 hours in advance, if an exceptionally large 

cbarge (100 kg Cll' more) is 10 be fired. The Group Office will notify lhe M-Division Office. 

7 .1. 3 If the fragment range is expected 10 include areas under the c:onuol of adler groups (M-4 or M-6), 

the involved group shall be contacted through the M-8 Group Office for approval at least 24 

hours in advance. Aaachment C 10 this SOP discusses the evaluation of fragment hazards. 

Large shots at U Point with fragments that could affect M-4 operations are addressed in SOP 

M-8-87. 
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All or any combination of sites (one to six sites) may fue muter the same clearance operation if the site 

supervisors determine that no unusual hazards will be creared by more than one firing operation under a single 

clearance. 

Under the cooditions stated in Sec. 7 .2.2. people who are not knowledgeable about M-8 firing pmced•m:s 

may be within the anticipared hazard area. Therefo'e. it is impemiVe that the hazard zone be carefully cleared 

before any potentially hazardous operation is initiated. Only M-8 personnel or people accompanied by an M-8 

employee will be allowed to remain within the hazard zone in a safe place. Persons remaining within the hazard 

zone must be in the firing bunker and not in either a day magazine or a charge preparation room. General maps 

of the firing sites are presented in AttaChment B of this SOP. Each firing site bas a map of its immediate area 

with a scale of 

1 in. = 400 ft. 

In each case described below. roadblocks will be established by parking a radio-equipped vehicle in the 

center of the access road. with an individual in radio coni3Ct with the fuing bunker. The emergency warning 

lights on the vehicle will be operated throughout the clearance operation. If anyone passes a blockade and enterS 

a hazard zone, the helper manning the roadblock shall immediately notify the Firing-Site Supervisor to .. Sllle" 

the fuing sequence. The employee manning the roadblock shall remain at his swion and shall not auemptto , 
chase the person or persons who have passed the roadblock. 1be Firing-Site Supervisor shall immediately 

discontinue the firing sequence and confirm receipt of the message by. staling: 

'"The firing sequence has been stopped at Bunker_ ... 

The Fuing-Site Supervisor should then take stepS to clear the area again before restarting the firing 

sequence. Depending on the real extent of the hazard zone. as determined by the Firing-Site Supervisor. one of 

the following two levels of clearance will be used. 

7 .1. 1 If the charge is bare [surrounded only by a low-density marerial such as wood, foam. sand. or 

cardboard. or is covered only by very thin, low-density melal (2-mm aluminum)) and if the Site 

Supervisor conducting the firing operation determines dill the hazard zone is within the 

boundaries of the particular site, only that firing site need be cleared. A Firing-Site Leader may 

decide to clear to a larger hazard zone because of 8llllOSpberic cmditions, because of a larger mass 

or new energetic compound, etc. This is accomplished by a helper who searches the site in a 

mdio-equipped vehicle and proceeds to a safe position on the site enaance road. The vehicle· 

should be parked. or a sign placed, to physically block vehicular access to the fuing mound. 

The helper doing the clearing will then notify the Site Supervisor by radio that the firing area is 

clear for fuing. The helper shall use the following fonnat for this radio ttansmission: 
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"Calling <Name of Site Supervisor) at Bunker <1::isW from <Name of helper>: the firing area bas 

been cleared to <Location)." 

The Site Supervisor will then confmn the transmission as follows: 

"Titis is <Name of Sire Supervisor) at Bunker {NQ.l, confmning roadblock at <Location)." 

The manned roadblock will remain in place until the Site Supervisor notifies the helper that a 

safe condition exists. 

7 .l.l When the hazard zone extends beyond the boundaries of the site at which the shot is to be tired, 

the following clearance procedure will be used. 

The Firing-Site Supervisor will call the Group Office and obtain the number ~ location of 

visiun in the fuing areas of TA-36 (Kappa Site). The Site Superviscx- may then begin the 

clearance procedure, ensuring that all visitors have been cleared from the hazard zone or moved to 

a safe location under the aegis of an M-8 employee. Employees and visitors remaining during a 

shot must stay in the firing chambers, not in a day magazine or a charge preparation room. 

Because. of the geographic differences of the firing sites, four clearance procedures will be 

outlined. 

• Bunker 12 (Lower Slobbovia) 

The Site Assistant will clear the firing site in a radio-equipped vehicle and proceed to a safe 

position on the site enttance road. If the hazard zone extends beyond the Main Magazine area 

(Bldgs. TA-36-9, -10, and -83), the fragment-area warning sign must be placed in the center 

of the site enttance road while the Main Magazine area is being cleared. After the hazard zone 

has been cleared, the helper will park the vehicle to block the road and notify the Site 

Supervisor by radio (using the format specifled previously) that the Lower Slobbovia area is 

clear for firing. The Site Assistant will remain at his vehicle until he is notified by the Site 

Supervisor that a safe condition exists. 

If it is necessary to fire a shot for which the hazard zone extends 500 m (1600 ft) north­

northeast toward Pajarito Road, a special SWP will be required. 

• Bunker 3 (Eenie}; Bunker 6 (Meenie}; and Bunker 8 (Minie} 

Two radio-equipped vehicles will be required. The driver of one vehicle will proceed from 

Minie Site and clear the Minie-Site area. While Minie Site is being cleared. the driver of the 

second vehicle will clear Meenie-Site area. After Meenie Sire and Minie Site have been 

cleared, the vehicles will meet at the Pattillo Drive intersection. The drivers will then 
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proceed separately to the Main Magazine and U-Point wmoffs. Eenie Site and Daisy Mae­

Kup will be cleared by the person going to U-Point wmoff. This may be done by placing 

the fragment warning sign in the center of Potrillo Drive and searching the site. Eenie Site 

may also be cleared by contacting Eenie-Site personnel and asking them to clear the site. 

The person conducting the clearance must not leave the Eenie-Site enaance until the site _ 

personnel have informed him that Eenie Site is clear. When the clearance operation has been 

completed. each operator will park the vehicle or place a sign to block the road. and then be 

will notify the F'uing-Site Supervisor that the area is clear for fuing. The same format is 

followed for radio transmission as given previously. Each assistant will remain at his 

vehicle until he is notified by the Site Supervisor that a safe condition exists. 

For shots that may produce even longer range fragments. the clearance area may include the 

Bunker 107 (IJ Point) aiea. In this case. the Ridge Road gate must be double-locked and the 

area cleared as described below WJder Bunker 107 clearance. An additional vehiCle or sign 

must.be used to block Pouillo Drive at the U turnoff while the U area is being cleared. 

• Bunker 6 (Meenie) and Bunker 8 (Minie) 
i 

When Meenie-Site or Minie-Site personnel are fuing a shot that might throw fragments to 

the adjacent site but that would not throw them to any portion of Pattillo Drive. the 

clearance operalion should follow tbe outline described above, but i1 need extend no funber 

than the Meenie/Minie road intersection with Potrillo Drive. A driver in a single vehicle 

may clear with a sign on the road or radio communication. 

• Bunker 107 (IJ Point) 

Firing operations will normally be limited to those shots whose nondirectional fragment 

ranges are less than 550 m (1800 ft),IO reduce interference with Group M-4 's operations. 

SOP M-8-87 addresses the operations in which longer fragment ranges are expected and 

in which M-4 firing sites must thus be cleared. Ridge Road at the enuance to U Point 

will be blocked with a sign or manned vehicle while the gme is being locked to ensure 

that no one can enter U Point during this time. 

The chain link gate between TA-36 and TA-15 on Ridge Road will be locked with a 

chain and padlock at the start of the clearance procedure. The key for the padlock will be 

retained by the U Firing-Point Supervisor· or his assistant during the firing operation. 

The chain will be removed after the firing operation has been completed or discontinued. 
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An M-8 employee in a vehicle equipped with a radio will clear the area adjacent to the 

firing mound and then proceed to a safe distance along Ridge Road toward the main M-8 

(T A-36) area. The road will be physically blocked to prevent access to the U Point 

firing area. 

Fragment shots that require clearance along the U-Point/M-4 road beyond the Ridge Road 

gate are covered in SOP M-8-87. 

• Q-SiteWest(TA-14) 

Clearance procedures for Q-Site are covered in SOP M-8-80. 

7 • 2 • 3 Outside of normal working hours, when the firing sites are normally unoccup~ed. a modified 

clearance procedure will be used. The Group OffiCe will be informed befcn 4:00 pm that a 

fuing operation will take place outside of normal hours. The Group Office will notify the 

M-Division Office about shots fired outside the period 8:00 am to 5:00pm on workdays, and at 

any time on weekends and holidays. For a late shot, the Group Office will leave the access gate 

in the closed position. A sign will be left at the gate actuator located in the Group OffiCe 

stating which site and site supervisor is conducting a late firing. The site persoMel are 

responsible for leaving the access gate in the open (upright) position after the fuing operation 

has been completed. For shots to be fued before normal working hours, the site personnel shall 
t 

close the hazard-area access gate before starting the fuing sequence. Group Office personnel will 

notify the Security Communication Office (Station 100) that a fuing outside of regular hours is 

scheduled. and they will give the location and approximate time that the shot will be fued. For 

weekend and holiday fuing activity, when the Group OffiCe is nonnally not operating, the 

Firing-Site Supervisor is responsible to verify that Station 100 has been properly notified. 

• Hazard zone within individual site boundaries 

If the hazard zone is within a site's boundary, then the procedure outlined in Sec. 7.3 .1 shall 

. be followed for shots outside of normal working hours. 

• Hazard zane extends beyond the individual fuing-site boundary 

Only one Fuing-Site Assisumt is required to clear the hazard zone for shots fJred outside of 

hours when the hazard zone extends beyond the firing-site boundary. When the Site 

Supervisor is ready to start the clearance procedure. his assistant will proceed to Lower 

Slobbovia in a radio-equipped vehicle and clear the entire ma to U-Point turnoff or beyond, 

where a roadblock will be set up and maintained until the Site Supervisor notifies the -

individual that the firing area is in a safe condition. Warning signs will be used to prevent 
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access into the hazard zones that have been cleared, whenever the individual doing the 

cleamDce must leave Poaillo Drive to clear 1moccupied areas. 

7 .1. 4 If clear radio contact cannot be maintained between the helper stationed at the roadblock and the 

Firing-Site Supervisor, a relay may be set up through a telephone or another radio, provided that 

such action has the prior approval of the Group Leader and that the individual acting as the relay 

operator is familiar with the M-8 f~eld operations. 

7. 2. 5 To reduce the possibility of confusion or misinterpretations of radio messages, the following are 

suggested. 

• Reserve the use of words such as "hold" and "stop" for emergency communications to have 

the site supervisor immediately tenninate the tiring sequence until further notification. 

• Use the name of the individual being contacted by radio. in addition to the site designation, 

during any radio commlDlications involving hazardous operations. 

• Refer to M-8 sites by these designations in radio transmissions: 

BUNKER 3 (Eenie Site) 

BUNKER 6 (Meenie Site) 

BUNKER 8 (Minie Site) 

BUNKER 12 (Lower Slobbovia) 

BUNKER 107 (IJ Point) 

BUNKER 34 (Q-Site) 

• During confirmation of the radio check and site clearances. proceed in sequence from Lower 

Slobbovia through to U-Point turnOff and Bldg. 80. 

• Avoid and cunail nonemergency radio transmissions while any firing operation is in 

progress. 1n an emergency simation requiring radio use, all fuing operations shall be 

upended 

7 • 3 Firing Procedure 

7 .3 .1 When the Firing-Site Supervisor receives notification 1hal the haDrd zone has been cleared. he 

will secure the fuing-bunker door, unlock the firing circuit (thus sraning it), and make cenain 

that the hom is operating. Although the fire conuol system indicates when power is applied to 

the hom and to the siren, the Firing-Site Supervisor must confinn by listening that they are 

sounding. If the hom or siren fails to operate, he shall shut down the firing operation without 

ftring. Fuing operations with a nonoperational hom or siren may be executed only with explicit 

Group Iader approval. 



SOP M-8-5: Firing Operations 
VersionF 
TOPIC: EXPLOSIVES 
Page 12 of 14 page(s) 

7 • 3. 2 He may connect the detonator cable to the fuing system and proceed with any other preparatOry 

activities required while the nonnal fuing sequence progresses. 

7.3 .3 Just before actuating the "Arm Switch," the Fuing-Site Supervisor will contact the assistant at 

each roadblock by radio to ensme clear radio contact The fonnat of this uansmission shall be as 

follows: 

''This is a radio check from BUNKER <tm.)" 

The helper sball respond: 

"Received loud and clear at ll..ocalion)." 

After the Firing-Site Supervisor bas assured himself that all radio checks have been received, be 

may then proceed to tire the shot at his discretion. If any non-shot-relaled radio uansmission 

occurs on the M-8 net between the radio check and fuing of the shot, the radio check shall be 

repeated 

7.4 Misfires, Abort Conditions, and Tandem Warhead Test 

7. 4.1 If the Firing-Site Supervisor pushes the "FIRE" buaon and the shot fails to fue, be will ay, 

without ~unding the "All aear," to determine whether the failure creares a potential hazard: in 

other words, a "bangfire." Without terminating the fuing sequence, be will look for possible 

trivial causes (such as an unconnected detona10r cable). If a uivial cause is determined, the Site 

Supervisor may attempt to ftre the shot a second time after ensuling that no diagnostics have 

been jeopardized. If the cause is not located or is not trivial, he will disconnect the fuing cables 

and wait five minutes. After this waiting period, a remote visual inspection will be performed 

for any sign of ~tion (smoke, ftre, etc.), either through the camera periscope, or by the person 

blocking the road. If a low-voltage propellant initiation system is being used, the Site 

Supervisor should wait 20 minutes. If no evidence is noted, the Site Supervisor will then 

terminate the fuing sequence, as indicated below. If there are any unusual circumstances. 

conditions, or any indication of reaction, the Group Leader or Group Safety Officer will be 

conract.ed for special insuuctions on terminating the fuing sequence. The warning signals 

should not be continued for longer than ten minutes unless a hazardous condition exists that 

cannot be safely removed. After finding the apparent cause of the misfire (except for aivial 

causes) and before attempting to tire the shot a second time, the Firing-Site Supervisor will 

cantact the Group Leader or another Firing-Site Supervisor and review the operation and the 

corrective measures taken. 

7 • 4. 2 Shots involving projectiles (bullets, shaped charges, etc.) fired into targets containing energetic 

nwerial are covered in SOP M-8-35. 
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7 • 4. 3 For tandem warhead shots. in which there is a possibility that the fJrSt warhead detonales but the 

second does not. the site supervisor will disc:oDnect the firing cables and wait five minuteS.. 

After the waiting period and a remote visual inspection, the Site Supervisor or his designee will 

inspect the area for damaged explosive. 

7.5 CompletiOD or Flriag OperatlODS 

7 .5 .1 The firing operation is completed by discamecting the deronaro" cables from the firing unit. 

permiaing the siren 10 sound for an additional 60 seconds 10 allow time for the shrapneliO fall, 

and then locking the firing circuiL An ··All Clear'' of two short blasiS of the. siren is then 

sounded. 

7 • 5. 2 In an emergency shwdown of the firing operation before the charge is fued. the 60-secood __ _ 

sounding of the siren may be omiued. 

7. 5. 3 Notice of completion or cancellation of the firing operation must originate with the Firing-Site 

Supervisor and be uansmitted 10 all involved personnel The format for this transmission shall 

be as foUows: 

"The shot at BUNKER (Ng.l is~ CLEAR and it is now safe 10 enter." 

No one is 10 leave shelter until he/she receives this notice. 

8.0 REQUIRED RECORDS 

None. 

9.0 REFERENCES 

Los Alamos EIIViroNMnt, Safety, and HetJllh manual, AR 6-6, ''Explosives." 

DOE Explosives. Safety MtJIIUDl 

Group M-8 Standard Operating Procedures: 

SOP M-8-SC, "M-8 Safety Charter" 
SOP M-8-14, "Special Firing Procedure" 
SOP M-8-35, "Projectile Impact on Energetic Material TargetS" 
SOP M-8-43, "Allowable Explosives" . 
SOP M-8-75, "Emergency Plan" 
SOP M-8-80, "Firing Operations at TA-14 (Q·Site West)" 
SOP M-8-87, "High-Hazard Shots at U Point" 

10.0 ATTACHMENTS 

A. Description and Use of Firing Unit 

B. Specifications of M-8 Firing-Site Boundaries (Maps) 

C. Evaluation of Fragment Hazards 

D. Procedures for Elimination of Unexploded Explosive on the Firing Mound 



ATTACHMENT A 

Description and Use of Fuing Units 

Only exploding bridge-wire detonatorS (EBW) and elecaically driven foil detonauX's are allowed for 

initialing high explosive during Nonnal Qperatiops at M-8. Low-voltage initiators are used for propellant 

systems and experiments. such as the DDT tubes described in SOP M-8-53. EBW detonators require a high­

voltage, high-energy electtical source to react with suffteient violence to initiate detonation in an acceptor 

explosive. The energy source routinely used is a capacitor discharge unit (CDU). Only CDUs approved by 

M-7 and/or the Explosives Review Committee are allowed for inilialing bigb explosives for Nonnal Operations 

at M-8. This appendix describes the two calegories of CDUs in current use at M-8. Qtt.er Nonnal Operations 

at M-8 include the use of two different low-voltage propellant initiators. This aaacbment also describes these 

two sySiellls. Other systems may be used only after they are approved in new SOPs or S~s. 

High-Voltage Detonator Systems for Higb Explosives 

Categpry I 

This category is restticted to fuing units in which both the CDU and the high-voltage supply are located 

inside the firing bunker. Generally, they are designed to fire several detonaun on long (>5 m) fuing cables. 

The standard SO-point unit is an example. All firing units in current use in this ca~egory attach to an extemal 

high-voltage supply. DetonalOr cable connections at the CDU are not made until after the hazard zone has been 

cleared and the fuing sequence has been started. (See SOP main text. Sees. 7.3.1 and 7.3.2.) 

Category II 
I 

Certain detonator types and shot assemblies must be fued with the CDU less than 2 m from the charge. In 

fuing units allowed under this category, the CDU is localed on the fuing mound and the high-voltage supply is 

inside the fuing bunker. The conaol circuit and aiggering thyraaon are also lOcaled in the bunker. When 

Calegory-11 CDUs are in use. the detonator must be connected to the CDU befare the hazard area is cleared of 

personnel. Because this is inherently a more hazardous operalion, the following procedure shall be followed. 

1. No detonaror cable may be connected to a Category-II CDU unless the Firing .Site Supervisor directly 

authorizes iL 

2. Before giving this authorization, the Firing-Site Supervisor will ensure that 

• the firing and test circuits are off and locked; 

• the high-voltage supply cable is disconnected at its interlock box located on the conaol panel 

inside the firing bunker; 

• the measured resistance across the high-voltage connector on the mound-access housing is 

50±10 kn: and 

• the high-voltage cable from the CDU to the mound-access housing is connected. (This ensures 

that the safety shunt circuit is connected and opemtional.) 



A shorting plug should be connected (and then removed) to the detonator end of the detonator cable to drain 

any residual charge. If a shoning plug is not available, a short piece of wire can be used, or an approved volt­

ohmmeter (YOM) can be used to probe for residual voltage. 

3. After these conditions have been met. the ruing-Site Supervisor may authorize the coMection of the 

detonator cable to the CDU. shorting the detonator connector on the CDU before making the ·· : 

connection, as a final check that the circuit is safe. 

4. Ala the hazald area bas been cltared and the firing sequence started. the high-voltage 5uppJYiiiifbe 

connected to the CDU from within the firing bunker, as described in the main text (see Sees. 7.3.1 

and 7.3.2). 

No provisions are made in this procedure for firing units in which the CDU has an internal high-voltage supply. 

Until such provisions are made, this type of firing unit is not permiued. 

Low-Voltage Initiator Systems for Propellants 

Type 1. This is a low-voltage (•50-V) CDU system used primarily to initiate rounds in the 105mm. 120mm. 

and 5-in. guns. the DDT experiments (SOP M-8-53) and rocket motorS for sled uack operations (SOP 

M-8-92). This CDU has an internal supply; however, it is powered through relays conb'Olled by the 

firing key, arming switch, and firing switch. 

Type 2. This is an isoJated 115-V ac and 300-V ac outpUt supply used primarily to operate solenoids that fire 

guns up to 7 in. The output is supplied by a relay conaolled by the fuing key. arming switch, and 

firing switch. Thus power cannot unintentionally be applied at the ouqn~t of the CDU and operation is 

identical to the high-voltage CDUs. The 115-V ac and 300-V ac outlets use Reynolds 21 and 31 

COMectorS, respectively, so that they cannot be confused. The supplies are interlocked so that voltage 

cannot be applied during test mode use. 



ATTACHMENT B 

Specificatioos of M-8 Firing-Site Boundaries 

An agreement among the various M-Division firing groups defines the geographical boundaries of the 

land controlled by each group. The agreement is that fragments produced by one group will not encroach into 

the area controlled by another group without prior notification. Section 7 .1~ of this SOP requires that the 
• ~·· •. ~- .w • • .... ~ _ ... --·~ ... ~. --· 

affected group be given 24 hours' warning of the scheduled shOt a the hazard area extends oUlSide the land 

COIIII'Olled by M-8! The arracbed maps sbow the bouDdarics sqmatingTA-36 ~-8) from TA-15 (M-4). Tbi&-·-.,.,;»- .. ····--- -·-· . • .... ... . • - - •. . . . - ............. -~ 

~~~~~>:.~~&ban 700_~_!rom. ~-~-Si~-~~~-~-~ ~~~~-~~,<!ig. B-2). Tbe 
300-m radius and the envelope of the 600- and 900-m radii ceruered about each site are also shown on maps 

(Figs. B-1 through B-6). The Q-Site firing radius is 90 m. In addition, each site has a topOgraphic map, with 

these radii indicated at a scale of 1 in. = 400 fL U Point is 600 m from PHERMEX and 620 m from Bldg .. ....... . 
R-280 (Fig. B-5). Two additional hazard zones of 1200 and 1500 mare shown far U Point (Fig. B-5). . 

Pajarito Road lies within 600 m of Lower Slobbovia. Shoes that could throw fragments 10 Pajarilo Road 

are not 10 be scheduled at Lower Slobbovia without the preparation of a special SOP. 

Within M-8, the individual Site Supervisors have access control of the land immediately surroiDlding 

their assigned firing sires and, as stated in this SOP, they will clear those areas of personnel during explosive 

test firings. When there' is a possibility that fragments from a shot might fall in an area under the control of 

aaother M-8 site, an extended clearance procedure is required: it is derailed in the main text of this SOP. Each 

Sile Supervisor is responsible for the fmal evaluation of the hazard radii far sbo~ fired under his control . 

•• l 
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A Tl' ACHMENT C 

Evaluation ofFragmeu Hazards 

Tbe responsibility for evaluabng the hazard radius for an explosive sbotrests with tbe Site Supervisor. 
His evalualian must be based on his practical experience, but this auachmem is to be used as a guide by firing­
site personnel in this decision. 

- -Tbe JRCiae IDiution of abe nnge of a Mmsric p:ojccd.Je wi&b a defined sbape is an extremely c:ompJeX-
.#I-

-· 

prablem. In aMiJiCJilto abe obvious factDrs. such as velocity, mass, and gravity, abe acfdirimal factor of 
aerodynamic drag must be taken into acco&mL For &be marksman. the wind velocity (windage) must be 
c:onected; i.e., the aemd)'IUIIIlic drag perpendicular to the tine of Oigbt between the muzzle and &be larget must 
be calculared. Tbe artillery l'llll'e offica" may also comet for &be bumidity and the cbaage in air deusity widl 
a1limde when he is trying to hit the desired targeL The marhematics describing the baJ1istic ttajectories is 
e.memely compa and teqUires a c:ompuzer for the solution. 

At first thought. it might seem lbat gravity's effect on slowing down a fragmem would provide a 
reasonable upper estimate of the bazard range and tligbt time. as given by 

t • Vv/&, (1) 

wbere t is tbe time for the fragment velocity to decrease to zero. V v is the initial velocity in &be venical 
clirectian. and g is &be graviauional CODSIIDL A typical free-surface velocity for an M-8 sbot mipt be 
1.511UD/J,ls and g • 9.8 mJs2, giving a vertical Oigbt time of 153 sand a tolal fligbt dislancc of 115 tmt. 
Obviously incorrect! 'Ibelefore, it is essential that the aerodynamic drag be COilSideled. Fraguients from an 
explosive sbot bave no prectic1able shape. and it is impossible to predict the drag with pRCision. 

A sufficiendy accurare appoximarion for our purposes bas been given by W. C. Davis (in M-3-QR· 
78-4). He bas shown that the cril:ical parameter for estimating the range is the characteristic length L given 
numerically by 

wbere Pm is the ~ of the metal in grams ~cubic centimeter and h is &be thictness in millimelers of lhe 

fragment measured in &be direction of fiighL For example. 12 nun of copper. 36 mm of Dural. or 5 mm of 
tuballoy have a c:b8mcraistic 1eqth of 100m. The iDitial velocity affecas the tli&ht dislaDce of a fragmeat 
driYea from a biab explosive. bat to a much smaller cxteDt than the value of abe~ length. Tbe 
heigbl and fiiabt limes for fragments driven venically are given in Table C-1 for three values of Land two 
values of initial velocity. · • : · . . · ..J . . 

Tbe calcnlatjnn of the bOrizoaaal range is more complex than for 1be vcnicaluajectary. Davis bas made a . .. -
simplifying assumplion and bas found reasonable agreement widl dala for bullets. Figure C-1 summarizes 1be ·--. -- - . --
results obtained for inilial velocities of 3.1, 1.0. and 0.5 mmiiJ.s. To aay wirhin a 600-m radius from a firing 
site. the cbalactcrisaic length at 3.1 mm/J.I$ ill.iSt tJe less than 110m. and for a velocity of 0.5 mn$S. L must 

' I • 

be less than about 200 m. 



TABLE C-1 

VERTICAL FLIGHT OF PROJECTII...ES FOR V.-\RYI~G I~'ii \L CO~"'DITIONS 

L(m) lU 100 100 lCOO 

h (mm't of 1.:!-mm 1:!-mm 1:!-mm 55-mm 

fragment .:opper c~ :opper tubailoy 

Vv (mm/!J.Sl 3.1 3.1 1.0 3.1 

Ymax (m) 58 .l61 J.,;7 3450 

Luo (s) 1.58 5.0 ~.9 15.5 

!down (S) 6.5 16.9 13.2 .ll.7 

ltotal \S) 8.1 :!.9 18.1 5i.:! 

In evaiuaung lile hazard radius lor a shoL lile Site Supervisor should use lile results presented here as a 
guide. Barricades. such as sand-filled boxes and bags. :md water-tilled conwners will substantially reduce the 
predicted range. Some metals tend to break into small fragments CDural) and others tend to break into large 

fragments (nickel). The previous analysis uses only the thickness as a measure of the flight distance. whereas. 

in actuality, fragments wmble and large fragments will fly fanher than small ones. We believe the range 

estimates presented here are a conservative basis for estimating hazard ranges. If more detailed estimates of 

fragment range are needed. both Jim Straight and Dave Fradkin have computer &des for range predictions. 
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ATTACHMENT D 

Procedure for Elimination of Unexploded Explosive on the Firing Mound 

There are inslaDces in wbich unexploded explosives remain on the firing mound after a nonnal sbot: for 

example. as a result of the armor/anti-armor prograni effolt at the Laborarory. This auachment describes the 

stepS to be taken 10 ensure personnel safety in these instances. 

Wbal a sbot is set up tbat max leave tangible. unexploded malaial on die firiniiDOUDd. die FlriDg.Sit.e 

Supervisor will provide far a remoce visual surveillance of the firing mound. as described in Section 7 .~ of this 

SOP. The person surveying the scene must be knowledgeable about this shot sewp and familiar with the 

various components of the shot to be able to describe the situation accurately. Often. with this type of shot. the 

unexploded HE has been set afire. and the HE. as well as any tlammabJe maraia1s. such as wood. sandbags. or 

Leun. may be smoldering or ablaze. 

If the knowledgeable observer repons no visible fue or smoke. the Firing-Site Supervisor will wait 

10 minutes and have a second visual check made of the scene. If there is still no visible fue or smoke. tben one 

person designared by the Site Supervisor shall cautiously approach the firing mound and resurvey the scene. If 

the person is sure that no smoke or rue is visible. then operations may proc:eecl as usuaL except that a careful 

impection must be m.ade for unconsumed HE. 

If the observer indicates that he or she sees smoke or rue. then the Site Supervisor. along with the 

observer. shall determine the extent of the problem. The Site Supervisor will-. notify the Group Leader, 

Deputy Group Leader. Safety Officer. or the designated chemistry and HE expert for the group: about the 

si1aalion. This person will then tate appropriate acUon. as dic:taled by the panicular cileumslances, to resolve 

the problem. 

Additional infonnation on how to handle damaged Wgets containing energetic marerial is given in SOP 

M-8-35. 
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I';ARY E. JOHS.')O~'\' 
liOn:L'I:Oit 

17 Augusc 1995 

Stare ol .Vew Mexico 

E.1VVIRONME.\'T DEPARTMENT 
Harold Rt;.ozn~is Building 

! 190 Sc. Fr11n.ci.s Driz:e. P.O. Boz 26110 

Sar.c11 Fe .• ':~:L· .'.ftzico oi.102 
(so.;. 3:2 ;-.2sso 

Mr. Larry Kirkman 
Accing Area Manager 
Deparcmenc of Energy 
Los Alamos Area Office 
528 35th Street, Mail Stop A3~6 
Los ~amos, NM 87544 

.\f.UJ: E. :r,·eiDLEii. 

:f.CUT.UY 

EDCAil ':' THOR.\'TON :rt 
(;£" 'TY SEC UT .4/C Y 

R:B: Comme:Ata Concerning C::rouncl-wataJ:" CODt••1nation and 

Protacticm at Loa Alamoa N'aticmal Laboratory (I.ANL) , Los 

Al.U~aa, ... llazico 

Dear Mr. Kirkman: 

The New Mexico Enviromnenc Department (NMED) , Deparl:.menc of ::nergy 

Oversight B':lreau (DOE OB) and Hazardous and Radioactive Macer:..al 

Bureau(HRMB) staff have assessed LANL's ground-water procec~~on 

program, and have concluded chac several problems concerni=g 

ground-wacer contamination and ~rocection exist. The fol!c~lr.g 

summarizes major concerns of the NMED in relation to grour.d-wacer 

protection at LANL: 

o From ~989 to 1993, water a: a.;proximately 271 ground··.Ja:er 

monitoring stacions(wells) exceeded Department of Er.e=~!­
Environmental Protection A;e~:y, New Mexico State dr~=~:=g 

water sea.ndards or maxilmlxt cc::.-:aminane levels, a.nd ~~: 

Water Quality Concrol Ccmm~ssion (WQCC) standards. 

o Results of historical tritium concentration t:-end ar.a.:. i'ses, 

performed for seven LANL regional aquifer monitoring ~~~ls 

indicate that past laboratory releases of tritium­
contaminated wacer may have c:~gled with the reg:.=~~~ 

aquifer. 

o L.;WL' s Environmencal Sur1e~::ance g:-oup recencly re.:.--: · .. · ~.:. 

preliml.n.ary daca wh.l.cn 2.nC::.:a.:.e chac che regional a.c .•. -:: 

::ear produccion well 0-4 c::::.ains scroncium-SO a.: :=· ·- _; 
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. 
four(4l cimes che New Mexico Stace drinking water scandard 
and NMEO WQCC standard. 

o Both LANL and NMED DOE OB analytical data obtained from on­
sice and off-site springs are showing elevated 
concentrations of chlorinated solvents, high explosives, 
nitrates/nitrites as nitrogen and radionuclides. 

o Preliminary modeling o~ the water balance in Mortandad 
Canyon by NMED suggeses radionuclide-bearing et~luent from 
LANL's liquid radioaceive wasce treatment facility(Tech Area 
50) can leak out o~ the shallow(alluvium) aqui~er and th~ 
percolace cowards the regional aqui~er. 

The above conditions warrant NMim' s preview~ recoanendations co 

develop a site-wide grouna-water manitoring system to ascertain 

the impacts o~ laboratory operaticms to the groundwater regime. 

CUrrently, the impact to human health usd cl1e environment is 
unknown. A plaa ia requil:8cl ca dat.,....,. acs.qu&cely t.he effect 

past, c:urrent, and ~ture laboratozy opent:iP"'...S bave on t.he 

ground-water regime.~ The inadequacy of LANL' s current ground­

water monitoring system, the lack of baaic bydrologic 
in~ormation, and the lack of ccmpliance with both HSWA and RCRA 

ground-water monitoring requirements have previously ~een 
conveyed 'by NMED through memoranda, presencaticma, and lecters. 

(c.t. NMED iDter.cal letter, August 26, 1992; NMED letter eo Je:ry 

Bellows, Novurber 25, 1992; .NMED I.aiti&l Grouzzd-lVater Assessmene 

Report, December 1992; NMED .i.Dte.nral memo, FebruAry 5, 1993,· NMED 

preseneati0l2 at sa.a Ilde~onso, Februazy 16, 1993; NIIED/LAl!L 

meeting- February 19, 1993; NllED leeeer eo Diazua lVebb, Marc.h 10, 

1993; NMED letter eo Diana lVebb, July 1, 1993; NNED leeeer co 

distribution, Auguse 6, 1993; NH1£D memo eo EPA, Auguse s, 1993: 

NMED inter.cal memo, November 23, 1993; NNED letter to Diana Nebb, 

Februazy 28, 1994; NMED .i.Deen:za.I .IDeiDO, Fe.bruazy 22, 1994,· .\rME::; 

inter:Jal presentations, May 13, 1994; NllllD leeeer eo Josepil 

vozella, JUly 7, 1994; NMED leeeer eo BPA, Jan~ 23, 1995: NMED 
leteer eo EPA, Jaa~ 24, 1995; NNED/DOB meeting-, April 13, 

1995; NMED leeeer eo Larry Kirkmiu::l, May 30, 1995; NIIED i.nte.:-...al 

memo, JulyS, 1995). 

Baaic geology, hydrogeology, &Dd pathways ror CODtaminant 

transport have DOC been adequately addressed to date. At 
presenc, the following t1xad•mental hydrogeologic issues/~~~s::ons 

remain unresolved at LANL. 
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. o Individual zones of saturation beneath LANL have not: been adequately del~eat:ed, and the •hydraulic interconnection• between these is not: understood. A facility-wide description of t:he hyQrogeologic characteristics affecting grounQ·water flow beneath the facility cannot: be made without adequate delineation of the perched-inter.mediate aquifer(s) beneath LANL. 

o The recharge area(s) for the main and perched-int:er.mediat:e aqui!ers ha.ve not: been identified.. It is w:lknown at this time if any significant quantity of water is recharging the main aquifer through fracture-.fault zones which occur on t:he Pajarito Plateau. Characterization of these site-wide fault zones as potential pa~ways for aqueous migration is not complete. It is unknown what effect, if any, these zones may have on the direction of growui-water flow and hydraulic gradient of the main a.z;u:i perched- intermediate aquifers. 

o The grOUJ:Id-'4ter flow ciirecticm{a) of the main aquifer and perchea-inte~iate aquiter(s), as influenced by pumping of production wells are unknown. 

o Aquifer characteristics cannot be dete~ned without additional monitoring wells installed within spe~ific intervals of the various aquifers beneath the facility. Locations of wells designed for aquifer testing cannot be addressed adequately without· the delineation of individual zones of saturation beneath LANL. 

At present, it appears that several different organizations(i.e., Environmental Restoration, Environmental Surveillance and Ear~~ and Eaviroamental Science divisions) at LANL are performing activities related to ground-water protection, monitoring and characterization. ~ does noc co.asider thac LARL's individual programa. ua··ad8quat.ely addressing the necessary requirements for a ccmpreheaaiv. gzouad-waeer protec~ioa pZ"Ogram. 
The hydrogeologic project• underway Lack the integration necessary eo maet the specific requirements of the BSWA pe~t anti to .cklress the tunc!ament:al hydrogeologic issues mentioned above. The lac:Jt of k:a.ovledge surftJUDc!iDg these tundament:al hydrogeologic isauaa does not allow !or compliance with the regulaccry requirements of • siee-wide characeerization. 
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Page 4 
NMED Ground-Wacer Concerr.s 
17 August: 1995 

NMED is curren~ly evalua.t.ing what. work neecla t.o be cond.uct.ed and 
co what. level of det.ail t.o assure comoliance wieh bot.h t.he HSWA 
hydrogeologic permit. requiremenes and-t.he requirement.s for 
ground-wat.er monit.oring of RCRA regulated unita. This e~uation 
should be camplet.ed in Oct.ober, 1995, and provided t.o EPA and 
Chen available t.o LANL. · 

During t.he course of NMED• s inveseigac.icm for t.ha R.CR.A. 
hydrogeologic evaluat.ion, it. has become evi~ t.o NMED t.ha.t. a 
RCRA si t.e • wicie llycirogeologic workplaD -should be developed and 
sW:Imit.t.ed eo NMED ami SPA for review aDd approvai. A sic.e-wide 
hydrogeologic workplaa developed UDder t.he driver of RCRA wil~ 

provide a meeha.Di .. t.o asiiUre a CCIIIPlianc:e 8Chedule wit.h specific 
tasks to mMtt. the pe%11111: objeeeives. The wozkplaa should ack!.ress 
bot.h the HSWA ~eologie pezmie reqaiza·a=c• aDd RCRA 
regulatory groucd-wat.er maaitoriDg r~ir~t•~ 

Thank you for your att.ent.ion in this mat.ter. Should you have any 
questions concerning eieher t.•chnie&l or regulatory issues please 
coneact. Ms. Teri Davis of HRMB ac (505) 827·1560. If you have 
any questions concerning technical mat.ters pleaae cont.act Mr. 
Michael Dale of DOE OB at (SOS) 672·0449. 

Sincerely, 

Ed ~elley PhD, Oirect.or, Wat.er and Wast.e Management Division 
New Mexico Environment. Oeparcment 

cc: Theodore Ta}·lar, DOl: LAAO, AAMEP, liS All& 
Ja•epb Vozella, DOl: LAAO, liS All& 
Ivaa TrUjillo, DOl: LAAO, MS All& 
Mace Job&n•e, DC3 LAAO, liS All& 
KeD ZUioZ'&, Sciencec:h/ LAAO. MS All& 
Barbara Dri•coll, UA ilegiaa 6 
Gilbert: Sanchez, SaD Ildaf0ft80 Pueblo, ED'Yiroa.encal Direccar 
Mark Weidler, liiiiD, Secrecazy 
Pecer Magg~cre, RIIID, Envircmmencal Procec:ciCID Divi8iOG 
Neil Weber, NMED, O'lief, DOl: Over•ighc Bw:eau 
Benica G&rc~a. NMED, Chief, HRMB 
Jim Piacc, ~~. Chief, SWQB 
Marcy IAavi::, NHED, Chief, GWPR3 
Sig Hecker. :.;.NL, x.boracary :Jire~ox. MS AlOO 
1'om B&ca, :..;.:;x., EM. MS J591 
Jarg J&nser:. u.NL, EH/iR., MS M!92 
Sceve Rae. ~. ESH·l8, MS K4~C 
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1.0 Introduction 
This document addresses the overall baseline human health and ecological effects of exposure 

to chemicals of potential concern (COPC) in surface soil and sediment, surface water, and air 

at Technical Area (TA) 14 at Los Alamos National Laboratory (LANL). 

The human health risk assessment is an estimation of potential risk which may occur at T A-

14 under normal operating conditions. This risk assessment was performed in accordance 

with the "Risk Assessment Guidance for Superfund" (RAGS) (U.S. Environmental Protection 

Agency [EPA], 1989) and additional guidance provided by EPA. 

The ecological risk assessment process performed for the TA-14 site is a screening level 

assessment. Methodology used is based on screening level guidance presented by EPA (EPA, 

1992; 1996a; 1997) and by Wentsel et al. ( 1996) and is consistent with a phased approach. 

This assessment utilizes conservatism in the estimation of ecological risks; however, 

ecological relevance and professional judgement are also incorporated, as recommended by 

EPA (1996a) and Wentsel et al. (1996), to ensure that the predicted exposures of selected 

ecological receptors reasonably reflect those expected to occur at the site. 

This report consists of the following major elements: identification of COPC (Section 2), 

human health risk assessment (Section 3), and ecological risk assessment (Section 4). 

2.0 Identification of Chemicals of Potential Concern 
This section identifies the COPC for TA-14 at LANL . Pertinent data collection 

considerations are discussed, and the data evaluation process is presented. 

Data collected during the investigations were evaluated for use in this risk assessment in 

accordance with EPA guidance (EPA, 1989). This process included evaluating the sample 

collection and analytical methods used, evaluating the quality of the data, and selection of the 

COPC. The goal of the COPC selection process was three-fold: (1) to identify those 

chemicals that are likely to be site-related, (2) to determine the acceptability of the analytical 

data for use in the risk assessment, and (3) to focus the risk assessment on those constituents 

that represent the dominant potential risks at these sites. The various analytical data used are 

provided in Appendices E and F and Attachment 4-9 of the OB/OD Part B Permit Application 

(Revision 1.0), or at the end of this document. 
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2. 1 Site Descriptions 

TA-14 is located within the west central area of LANL on the southern edge of Three-Mile 

Mesa. It is bounded on the south by Cafion del Valle and on the north by Three-Mile 

Canyon. The mesa tops are primarily woodlands and savanna. Topography includes steep 

canyon cliffs, a fairly level wooded mesa top, forested slopes, and canyon bottoms. Mesatop 

elevations range from approximately 7,350 to 7,450 feet above mean sea level (amsl); canyon 

bottom elevations range from 7,110 to 7,400 feet amsl. 

2.2 Methodology for Selection of Chemicals of Potential Concern 
This section presents the procedure used to identify the COPC for TA-14. The analytical data 

were organized by medium into individual data sets (e.g., surface soil data). For individual 

data sets that contained nondetections (i.e., data which were "U" or "UJ" qualified), the 

detection limit of the nondetected result was divided by two before any statistical calculation 

was performed. Samples with duplicates were averaged and treated as a single result for any 

statistical calculations. Both of these steps are in accordance with EPA guidance (EPA, 

1989). All statistical calculations were performed using ST A TISTICA ® (Statsoft, 1996) for 

Windows, Version 5. The following statistical manipulations were performed on each of the 

individual data sets: 

• Frequency Sampled - Number of samples that were collected and analyzed for a 
particular chemical in a specific medium. Field duplicate samples for the same 
sample locations were averaged and counted as a single sample. 

• Number of Detections - Number of detections of a particular chemical in a 
specific medium. 

• Maximum Concentration - Highest concentration of a particular chemical in a 
specific medium. 

• Minimum Concentration - Lowest concentration of a particular chemical in a 
specific medium. This value may be one half of the detection limit for data 
sets which contain only nondetections. 

• Mean Concentration - Arithmetic mean of a particular chemical in a specific 
medium. 

• Standard Deviation - Sample standard deviation of a particular chemical in a 
specific medium. 
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• Upper 95-Percent Confidence Limit of the Mean (UCL) - Upper 95-percent 
UCL was calculated for a chemical in a specific medium using the Student's t 
statistic and assuming that the analytical data were normally distributed. 

• Upper 95-Percent Upper Tolerance Limit (UTL) - Upper 95-percent UTL was 
calculated for a chemical in a specific medium for comparison to background. 

Subsequent to the statistical calculations, analytical results were screened using criteria from 

EPA guidance (EPA, 1989) to focus the risk assessment process on those constituents that 

were COPC. The screening criteria included the following: 

• COPC which were 100 percent nondetections for a given medium were 
eliminated from consideration. 

• If inorganic chemicals were present in soil at naturally occurring background 
levels, they were eliminated from consideration. The 95-percent UTL for the 
TA-14 analytical data were compared to 95-percent UTL regional background 
concentrations. If the TA-14 UTL was less then the regional background UTL, 
the inorganic chemical was eliminated as a COPC. 

• All metals which are considered essential nutrients were eliminated from 
consideration. 

• Due to the presence of several laboratory contaminants in virtually all 
environmental sampling efforts, the EPA has developed guidance for 
eliminating these contaminants from consideration as COPC. A chemical is 
excluded from consideration if the maximum sample concentration does not 
exceed 10 times the highest blank concentration for all common laboratory 
contaminants (these include 2-butanone, acetone, methylene chloride, toluene, 
and phthalate) or does not exceed 5 times the highest blank concentration for 
other chemicals (EPA, 1989). This criterion was developed by the EPA to 
prevent the inclusion of chemicals that are most likely sampling or analytical 
artifacts. Although no COPC were detected in the TA-14 blank samples, it is 
possible that both of the phthalate compounds detected in surface soil samples 
from TA-14 are laboratory contaminants. 

• Constituents that are infrequently detected may be artifacts in the data due to 
sampling, analytical, or other problems (EPA, 1989). Constituents were 
eliminated from further consideration as COPC if they were detected in 
5 percent or less of the data from a particular source area. Class A 
carcinogens, however, were not eliminated on the basis of frequency of 
detection. 

The remaining COPC were carried through the risk assessment process. 
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2.3 Chemicals of Potential Concern 
Existing analytical data for surface soil and surface water at TA-14 are summarized in 
Tables 2-1 and 2-2. Included in this summary are the number of samples (N), the number of 
detections, the maximum and minimum values, mean, standard deviation, 95-percent UCL, 
95-percent UTL, the LANL regional background value (if it exists), the determination of 
whether the analyte is a COPC, and the reason for exclusion if the analyte is not a COPC. 

Table 2-3 summarizes the air modeling results for air emissions from the open detonation of 
wood and plastic waste at T A-36. TA-36 was selected as a worst-case waste treatment and 
receptor location for the modeled scenario because its treatment capacity (2,000 pounds) 
greatly exceeds the treatment capacity of the TA-14 OD unit (20 pounds). Opel?- detonations 
at TA-14 are smaller in size and at a greater distance from potential receptors. Therefore, 
under baseline conditions, air emissions due to routine operations at TA-14 are minimal (i.e., 
no risk to potential occupational receptors). 
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Chemical of Number of 
Potential Concern N Detects 

Bariumc 12 12 

Total Berylliumc 12 12 

Cadmiumc 12 12 

Chromiumc 12 12 

Total Leadc 12 12 

HMXC 25 25 
RDXC 25 9 

Tetrylc 25 4 

TNT" 25 10 

Bis-2- 25 3 
Ethylhexylphthalated 

Di-n- 25 1 
Octyphthalated 

Pyre ned 25 1 

"UCL = Upper Confidence Limit. 
bUTL = Upper Tolerance Limit. 
csampling results have units of ppm. 
dSampling results have units of ppb. 

Minimum 

120 

1.8 

0.08 

5.2 

13 

1.1 

0.15 

0.2 

0.2 

165 

165 

165 

Table 2-1 
Surface Soil Sampling Summary 

LANL Technical Area 14 

Standard 95% 
Maximum Mean Deviation UCL8 

550 249 144 340 

4.6 2.94 0.80 3.45 

3.4 0.53 0.92 1.11 

17 9.72 3.41 11.9 

79 37.5 18.30 49.13 

876 209 200 292 

4.3 0.89 1.13 1.36 

12.7 0.96 2.57 2.02 

181.6 11.0 36.72 26.2 

1100 238 219 329 

690 186 105 229 

3800 310 727 610 

e = Not a chemical of potential concern because on-site concentrations are less than background. 
f = Not a chemical of potential concern based on frequency of detection. 
N = Number of samples. 

II 
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Reason 
95% Background Chemical of for 
UTLb 95% UTL Concern Exclusion 

638 1140 No e 

5.11 3.31 Yes 

3.02 2.70 Yes 

18.9 34.2 No e 

87.0 39 Yes 

665 NA Yes 

3.46 NA Yes 

6.82 NA Yes 

94.6 NA Yes 

738 NA Yes 

425 NA No f 

1966 NA No f 



Chemical of Number of 
Potential Concern N Detects 

Bariumc 10 10 

Total Berylliumc 10 7 

Cadmiumc 10 4 
Chromiumc 10 10 
Total Leadc 10 8 

aucL = Upper Confidence Limit. 
bUTL = Upper Tolerance Limit. 
csampling results have units of ppb. 
dND = No data. 
N = Number of samples. 
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Table 2-2 
Surface Water Sampling Summary 

LANL Technical Area 14 

-- -----

Standard 95% 
Minimum Maximum Mean Deviation UCLa 

25 120 63.4 32.9 87.0 

0.05 3 0.79 0.93 1.45 

0.05 2.8 0.70 0.98 1.40 

1.9 5.8 3.79 1.28 4.71 

0.5 11 3.23 3.31 5.59 

6 

95% Background Chemical Reason for 
UTLb 95% UTL of Concern Exclusion 

158 NDd Yes 

3.46 ND Yes 

3.50 ND Yes 
7.48 ND Yes 

12.7 ND Yes 



Chemical of 
Potential Concern 

Carbon Monoxide (1-hour average) 
Sulfur Dioxide (24-hour average) 

Lead (3-month average) 
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Table 2-3 
Air Quality Modeling Summary 

LANL Technical Area 14 

Air Concentrations at Pajarito Road Air Concentrations at White Rock 
(800 m NNE) (2980 m ESE) 

0.16 mg/m3 0.02 mg/m3 

0.054 ug/m3 0.02 ug/m3 

4.3 x 10-6 ug/m3 1.6 X 10-6 ug/m3 

7 

Ambient Air Quality Standard 

2.0 mg/m3 

5.0 ug/m3 

0.03 ug/m3 



3.0 Human Health Risk Assessment 
This human health risk assessment was performed in accordance with RAGS (EPA, 1989) and 

additional EPA guidance. 

3.1 Exposure Assessment 

This section identifies exposure pathways and quantifies chemical intakes. The purpose of 

this exposure assessment is to estimate the type and magnitude of exposure to humans. 

3. 1.1 Exposure Pathways 

For exposure and potential risks to occur, complete exposure pathways must exist. A 

complete pathway requires the following elements (EPA, 1989): 

• A source and mechanism for release of contamination, 
• A transport or retention medium, 
• A point of potential human contact (exposure point), and 
• An exposure route at the exposure point. 

If any one of these elements is missing, the pathway is not considered complete. Following is 

a brief discussion of the exposure pathway elements. 

Contamination sources and the transport /retention medium are the same as those addressed in 

Section 2.3. At TA-14, the primary medium of concern is surface soil. 

Exposure points are locations of human contact with contaminated media. Exposure points 

consider human activity patterns and the location of potentially exposed individuals relative to 

the location of contaminated media. For this assessment, contact with potentially 

contaminated media takes place as a result of occupational exposure. To maintain the 

conservative methodology of RAGS (EPA, 1989), the contact point for soil and surface water 

contamination in all exposure scenarios is located at the contaminant source. 

The following three exposure routes were examined: 

• Ingestion, 
• Inhalation (both dust and modeled air concentrations), and 
• Dermal contact. 
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Because land use at LANL and T A-14 is restricted, the only potential current on-site user is 
an occupational receptor. The potentially complete exposure pathways include exposure to 

surface soil, surface water (under limited conditions), and air. Figure 3-1 illustrates the site 
conceptual model for TA-14. Table 3-1 lists the complete human exposure pathways for 
current land use. This table also indicates which pathways have been selected for risk 

characterization and presents the rationale for inclusion or exclusion of each pathway. 

Since land use at TA-14 is expected to remain under DOE control, future pathways at TA-14 
will be similar the current pathways listed above. Therefore, this risk assessment assumes that 
any restrictions currently in place will remain in place for the foreseeable future. Under these 
conditions, the current and future human health risks are identical (i.e., the path~ays and 

receptors are the same). For the remainder of the document, these risks will be linked to an 
occupational receptor with no further consideration of whether the exposure is current or 

future. 

3.1.2 Quantification of Exposure 
This section describes the estimation of exposure (intake) for the COPC that may come into 
contact with human receptors. The process involves the following: 

• Identification of applicable human exposure models and input parameters, 

• Determination of the concentration of each chemical in environmental media at 
the point of human exposure, and 

• Estimation of human intakes. 

For each potentially complete future exposure pathway identified in Section 3 .1.1, a 

reasonable maximum exposure (RME) scenario has been developed. The RME is the highest 
exposure that is reasonably expected to occur at a site (EPA, 1989). The intent of the RME, 

as defined by EPA, is to estimate a conservative exposure case (i.e., well above the average 
case) that is still within the possible range of exposures. The RME is both protective and 

reasonable but is not the worst possible case (EPA, 1991a). 
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Table 3-1 
Potentially Complete Human Exposure Pathways at LANL Technical Area 14 

--

Pathway 
Environmental Potentially Exposed Selected for 

Medium Exposure Route Population Evaluation Reason for Selection or Exclusion 

Surface Soil Inhalation Residential No No current or future on-site residents or 
Ingestion Recreational recreational users at T A -14. 

Dermal Contact 

Surface Soil Inhalation Occupational Yes Potential intermittent occupational exposure is 
Ingestion likely under current and future operating 

Dermal Contact conditions. 

Surface Water Inhalation Residential No No current or future on-site residents or 
Ingestion - Recreational recreational users at TA-14. 

Dermal Contact 

Surface Water Ingestion Occupational Yes Potential intermittent occupational contact with 
Dermal Contact surface water is unlikely. At TA-14, there is no 

permanent on-site surface water (all surface water 
is due to runoff). However, exposure and the 
associated risk due to contact with surface water 
were calculated as a worst-case scenario. 

Air" Inhalation Occupational Yes Air modeling calculated COPC air concentrations to 
a potential occupational receptor. 

Groundwater Inhalation Residential No No current or projected use of groundwater at TA-
Ingestion Recreational 14. 

Dermal Contact Occupational 

Subsurface Soil Inhalation Residential No No subsurface soil analytical information was 
Ingestion Recreational available for TA-14. However, due to the activities 

Dermal Contact Occupational which occur at the site, waste burning and 
detonations, surface soil is the only media of 
concern. Surface soil COPC are expected to be the 
risk drivers. 

3Air refers specifically to evaluating exposure using air modeling data. Potential exposure by inhalation of constituents from other media (e.g., soil) is 
presented with those media. 
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3.1.2.1 Exposure Models 

The primary source for the exposure models used in this baseline risk assessment is RAGS 

(EPA, 1989). Shown below is the generalized equation for calculating chemical intakes: 

where 

I = 

c = 

CR 

EFD 

EF 

ED = 

BW 

AT = 

I= c CR X EFD 
BW X AT 

Intake; the amount of chemical at the exchange boundary (milligrams 
per kilogram [mg/kg] body weight per day [mg/kg-day]). 

Chemical concentration at the exposure point; the concentration 
contacted over the exposure period (e.g., mg per liter [mg/L] water or 
mg/kg soil). 

Contact rate; the amount of contaminated medium contacted per unit 
time or event (e.g., mg per day [mg/day] soil ingestion rate or cubic 
meters per hour air inhalation rate). 

Exposure frequency and duration; describes how often and how long 
exposure occurs. Often calculated using two terms (EF times ED). 

Exposure frequency (days/year). 

Exposure duration (years). 

Body weight; the average body weight over the exposure period (kg). 

Averaging time; period over which exposure is averaged (days). 

Each model for exposure to COPC at TA-14 is summarized below. 

Ingestion of Soil and Surface Water 

For estimating chemical intake from ingestion of soil and surface water, the following 

equation applies: 
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where 

Intake = 

= 

IR = 

F = 

Intake = 
ci x EF x F x IR x ED 

ATx BW 

Intake of chemical through ingestion of medium (mg/kg-day). 

Chemical concentration in medium i (mg/kg or mg/L). 

Ingestion rate for medium i and receptor (kg/day or Llday). 

Fraction of ingested medium from contaminated source (unitless). 

EF, ED, BW, and AT are defined above. 

Inhalation of Dust 

Ambient sampling for beryllium has been conducted at numerous regional, perimeter, and on­

site locations at and surrounding LANL. The measured on-site beryllium concentrations (see 

LANL's Environmental Surveillance Reports for 1993, 1992, 1991, and 1990) are 

significantly lower than the T A-14 site-specific values modeled in this analysis. This risk 

assessment was performed based on an EPA particulate emission factor (EPA, 1996) using 

T A -14 site-specific values. 

For estimating respirable particulate emission from wind erosion, assuming an unlimited 

reservoir, the equation is (EPA, 1985): 

where 

= 

v 

[u] = 

= 

h:l 766969\obodspec\nod\ta-14 .wpd 

PM10 emission factor (grams per square meter [g/m2]-hour [hr]). 

Fraction of contaminated surface vegetative cover (unitless, assumed to 
be 0). 

Mean annual wind speed (meters [m] per second [sec], 3.2 rnlsec). 

The threshold value of wind speed at 7 m (m/sec). 
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f(x) = Function plotted in EPA, 1985 [f(x) = 1.5] where x = 0.886 u/[u]. 

Once the PM10 emission factor is calculated, the emission rates for the individual COPC were 
calculated according to the following: 

where 

Emission rate of contaminant as PM10 (mglhr). 

a Chemical concentration (mg/kg). 

= PM10 emission factor (g/m2-hr). 

A Site area ([m2
], assumed to be 1000 m2

). 

c Conversion factor for kg to g. 

Once the dust concentration in air has been calculated for each COPC, the chemical intake is: 

where 

c. 
I 

BA 

IR 

ET 

= 

= 

= 

= 

ci x BA x IR x ET x EF x ED 
Intake = 

BWxAT 

Chemical - specific air concentration (g/cubic meter [ m3]). 

Bioavailability factor (unitless). 

Inhalation rate (m3/event, typically m3/hr). 

Exposure time (hr/day). 

EF, ED, BW, and AT are defined above. 

Dermal Contact Soil and Sediment 

The following is the chemical intake equation for dermal absorption of chemicals due to 

contact with soil or sediment: 
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where 

AD 

ci 

SA 

AF 

ABS 

CF 

EF = 

AD 
ci x AF x ABS x cF x sAx EF xED 

ATxBW 

Absorbed dose (mg/kg-day). 

Chemical concentration in medium (mg/kg). 

Skin surface area available for contact (square centimeters [cm2]/event). 

Soil-to-skin adherence factor (mg/cm2
). 

Skin absorption factor (unitless). 

Conversion factor (1 0--6 kg/mg). 

Exposure frequency (events/year). 

ED, BW, and AT are defined above. 

Dermal Contact with Surface Water 

The following is the intake equation for dermal absorption of chemicals due to contact with 

surface water: 

where 

AD 

= 

SA 

PC = 

CF 

ET = 

AD= 
ci x sA x PC x cF x ET x EF x ED 

BWxAT 

Absorbed dose (mg/kg-day). 

Chemical concentration in surface water (mg!L). 

Skin surface area available for contact ( cm2
). 

Chemical-specific dermal permeability (EPA, 1992a). 

Conversion factor (1 o-3 L/cm3). 

Exposure time (hr/day). 

EF, ED, BW, and AT are defined above. 
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3.1.2.2 Exposure Parameters 
Three types of parameters are used in exposure models to estimate intake (EPA, 1989): 

• 

• 

• 

Chemical-related parameters (e.g., exposure point concentrations), 

Parameters that describe the exposed population (e.g., contact rate, exposure 
frequency and duration, and body weight), and 

Toxicity-related parameters (i.e., slope factors [SF] and reference doses [RID]) . 

The exposed population and exposure-related parameters are summarized in Table 3-2. The 
exposure parameters were taken from EPA guidance and are based on best professional 
judgement using site-specific information where available. Upper-bound values are generally 
90th or 95th percentile values, depending on the data available for each parameter. A 
combination of upper-bound and average exposure parameters were used to estimate the RME 
for each scenario. 

3.1.2.3 Intakes for Chemicals of Potential Concern 
Noncarcinogenic and carcinogenic intakes of COPC at TA-14 are discussed in Section 3.3.3. 
Intakes are expressed in units of milligrams of individual constituent per kilogram of receptor 
per day. 

3.2 Toxicity Assessment 
Toxicity information is given in the same units provided by the source material (dose rates 
and concentrations are primarily used). The EPA weight-of-evidence classification (cancer 
class) system for carcinogenicity is presented here for reference. The classification is as 

follows (EPA, 1989): 

• Class A-Human carcinogen, 

• Class B !-Probable human carcinogen; limited human data available, 

• Class B2-Probable human carcinogen; sufficient evidence in animals; 
inadequate or no evidence in humans, 

• Class C-Possible human carcinogen, 

• Class D-Not classifiable as to human carcinogenicity, and 
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Parameter 

Ingestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
Non carcinogens 

Adherence Factor 

Absorption Fraction 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
Noncarcinogens 

Table 3-2 
Exposure Parameters 

Value Units Reference/Rationale 

OCCUPATIONAL INGESTION OF SOIL 

50 mg/day EPA, l99la 

I unitless Assumes all of soil intake fron · site 

24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

25 years EPA, l99la 

70 kg EPA, l99la 

EPA, 1989 
25,550 days 
9,125 days 

OCCUPATIONAL DERMAL CONTACT WITH SOIL 

1.0 mg!cm2 EPA, l992a 

chemical unitless EPA, l992a 
specific 

5,000 cm2/event EPA, l992a 

24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

25 years EPA, l991a 

70 kg EPA, l99la 

EPA, 1989 
25,550 days 
9,125 days 

OCCUPATIONAL INHALATION OF DUST AND MODELED AIR CONCENTRATIONS 

Inhalation Rate 20 m3/day EPA, l991a 

Exposure Frequency 24 day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

250 EPA, 1991a (modeled air 
concentrations) 

Exposure Duration 25 years EPA, l991a 

Body Weight 70 kg EPA, 199la 

Averaging Time: EPA, 1989 
Carcinogens 25,550 days 
Non carcinogens 9,125 days 

OCCUPATIONAL INGESTION OF SURFACE WATER 

Ingestion Rate 0.04 Llday EPA, 1991a 
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Parameter 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time: 
Carcinogens 
Noncarcinogens 

Table 3-2 (continued) 

Exposure Parameters 

Value Units 

1 unitless 

24 day/year 

25 years 

70 kg 

25,550 days 
9,125 days 

Reference/Rationale 

Assumes all of soil intake from site 

Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

EPA, 1991a 

EPA, 1991a 

EPA, 1989 

OCCUPATIONAL DERMAL CONTACT WITH SURFACE WATER 

Dermal Permeability Constant 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Exposure Time 

Body Weight 

Averaging Time: 
Carcinogens 
Noncarcinogens 

cm2 =square centimeter(s) 
cmlhr = centimeter(s) per hour 
hr/day = hour(s) per day 
kg = kilogram(s) 
L = liter(s) 
m3 = cubic meter(s) 
m3/hr =cubic meter(s) per hour 
mg = milligram(s) 

chemical 
specific 

5,000 

24 

25 

1 

70 

25,550 
9,125 

mg/cm2 = milligram(s) per square centimeter(s) 

h:\ 766969\obodspec\nod\ta-14. wpd 

cmlhr EPA, 1992a 

cm2 EPA, 1992a 

day/year Maximum allowable time spent on site 
(including both detonation and bum 
activities) 

years EPA, 199Ia 

hr/day Assumed value 

kg EPA, 199la 

EPA, 1989 
days 
days 
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• Class E-Evidence of noncarcinogenicity for humans. 

Slope factors are typically calculated for potential carcinogens in Classes A, B 1, and B2. 

Quantitative estimation of slope factors for chemicals in Class C proceeds on a case-by-case 

basis. 

For chemicals, the primary source for toxicity values, both RID and SF, is the Integrated Risk 

Information System (IRIS) (EPA, 1997a). If a toxicity value for a given chemical is not 

available in IRIS, the secondary source is the Health Effects Assessment Summary Tables 

(HEAST) (EPA, 1996a). No surrogate values were developed for chemicals for which no 

toxicity information existed in either of the above references. 

Table 3-3 summarizes the chemical toxicity information including the COPC RID, SF, and 

EPA cancer classification. 

Chemical of 
Potential Concern 

Barium 

Beryllium 

Bis(2-ethylhexyl)phthalate 

Cadmium 

Chromium 

HMX 

Lead 

RDX 

Tetryl 

TNT 

Table 3-3 
Human Toxicity Factors Used for 
Chemicals of Potential Concern 

at LANL Technical Area 14 

Reference Dosesa Slope Factors8 

Oral Inhalation Oral Inhalation 
(mglkg-day) (mg/kg-day) (mglkg-dayr• (mglkg-day)"1 

7.00E-02 NDb ND ND 

5.00E-03 ND 4.30E+OO 8.40E+OO 

2.00E-02 ND 1.40E-02 ND 

5.00E-04 ND ND 6.30E+OO 

l.OOE+OO ND ND ND 

5.00E-02 ND NN NA 

ND ND ND ND 

3.00E-03 ND l.IOE-01 ND 

ND ND ND ND 

5.00E-04 ND 3.00E-02 ND 

8All toxicity values from Integrated Risk Information System (IRIS) (EPA 1997a). 
~D =No data available to establish toxicity factor. 
'NA =Not considered to be carcinogenic to humans (EPA 1997a). 

h:\766969\obodspec\nod\ta-14.wpd 19 

Cancer Class8 

ND 

B2 

B2 

Bl 

ND 

D 

B2 

c 
ND 

c 



' I ~ ' ' ' I 

3.3 Risk Characterization 
This section provides a characterization of the potential health risks associated with the intake 

of chemicals at TA-14. Risk characterization compares estimated potential cancer risks with 

reasonable levels of risk for carcinogens and compares estimated daily intake (rate) with 

reference levels for noncarcinogens. Carcinogens may also pose a systemic (noncarcinogenic) 

hazard, and these potential hazards are characterized in the same manner as other 

noncarcmogens. 

Estimation of potential risk from exposure to the site contaminants is based on RAGS (EPA, 

1989). This assessment employs a health-protective bias that leads to the overestimation of 

risk. Individuals are exposed to an RME (see Section 3 .1.1) and exposure is evaluated (see 

Section 3.1.2) to provide estimates of daily intakes. These estimated intakes (rates) are 

combined with the individual chemical toxicological values (see Section 3.2) to determine the 

potential carcinogenic risks and the potential systemic impacts on human health. 

3.3. 1 Estimation of Carcinogenic Risk 
In weighing occupational exposure to potentially carcinogenic compounds, a reasonable level 

of risk must be selected. The EPA used an incremental lifetime cancer risk (ILCR) (also 

referred to as excess cancer risk) of one in one million (1 x 10-6
) as the lower bound of an 

acceptable range for developing drinking water standards. The upper bound of an acceptable 
ILCR recommended by the EPA for drinking water is 1 in 10,000 (1 x 10-4

) (EPA, 1987). 

In addition, the EPA specifies a risk range of 10-6 to 10-4 associated with the consideration 

and selection of remedial alternatives for contaminated land in the National Oil and Hazardous 

Substances Pollution Contingency Plan (NCP) (EPA, 1990). 

Based on the regulatory precedents cited above, a reasonable and appropriate ILCR range 

would be from 10-6 to 10-4
. As implemented under the NCP, pathway ILCR greater than 

10-6 must receive risk management consideration (EPA, 1990). The quantitative risk 

assessment is one of many factors that is considered in the decision-making process for 

remediation. Therefore, there is no single risk value that defines "acceptable" and 

"unacceptable" risk. The purpose of this risk assessment is to present quantitative and 

qualitative estimates of potential risk; thus, all pathway risk greater than the lower bound of 

w-6 will be examined. 

For TA-14, cumulative site ILCRs were developed. These cumulative ILCRs included all 

media and pathways that were appropriate to combine. Cumulative ILCRs occur when there 
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is potential for an individual to be exposed to multiple pathways at the same given instant in 

time. Where the cumulative site ILCR to an individual based on the RME for both current 

and future land use is less than 10-4
, action is generally not warranted unless there are 

adverse environmental impacts (EPA, 1991b). 

Carcinogenic risk is estimated as the probability of an additional incidence of cancer above 

background. This risk is: 

ILCR = SF x Intake 

where 

ILCR ILCR (unitless). 

SF Carcinogenic SF [(mg/kg-day)- 1
]. 

Intake = Chronic daily intake averaged over a 70-year lifetime (mg/kg-day). 

The carcinogenic SFs for the COPC are presented in Table 3-3. 

For a given pathway and medium with exposure to several carcinogens, the following 

equation was used to sum the cancer risk: 

where 

I 

Riskt.p = L ILCRP (chem) 
i = 1 

Ris~P = Total cancer risk for pathway p (unitless). 

ILC~( che~) = Individual cancer risk for constituent i through exposure pathway p 
(unitless). 

Estimates of ILCRs for each exposure pathway are addressed in Section 3.3.3. 
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3.3.2 Estimation of Noncarcinogenic Risk 

Chemicals that pose a health threat other than cancer were evaluated by comparing an 

exposure level or intake to an acceptable level or RID. The ratio of estimated daily intake to 

the RID is termed the hazard quotient (HQ) and is defined as: 

where 

HQi,p = Individual HQ for exposure to constituent i through exposure pathway p 
(unitless). 

Ii,p = Daily intake via a specific pathway p for constituent i (mg/kg-day). 

RIDi RID for exposure by the specific pathway (limited to oral and inhalation 
values) for constituent i (mg/kg-day). 

The RID is an estimate of the intake level to which a human population, including sensitive 

subpopulations, may be chronically exposed without a significant risk of adverse health effects 

(EPA, 1989). The RIDs for the COPC at TA-14 are listed in Table 3-3. Because the HQ 

does not define intake response relationships, its numerical value should not be construed as a 

direct estimate of risk, but it does suggest that a given situation should be more closely 

scrutinized. The concept of the HQ implies the existence of a threshold for systemic health 

effects. It is a numerical indication of the fraction of acceptable limits of exposure or the 

degree to which acceptable exposure levels are exceeded. As this quotient increases toward 

unity, concern for the potential hazard of the constituent increases. A value above unity is an 

indication of risk, although a direct correlation to the magnitude of the risk cannot be drawn. 

In the case of simultaneous exposure to several chemicals, the hazard index (HI) is calculated 

to evaluate the potential risk from exposure to the mixture by summing the HQs for each 

chemical, media, and pathway. The total HI incorporates the assumption of additive effects 

when dealing with a mixture of components. The HI formula is as follows (EPA, 1989): 

I 

HI= L HQj 
i = 1 

where 

HI = Hazard index (unitless). 
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HQi Hazard quotient for exposure to constituent i (unitless). 

Summation of the individual HQs could result in an HI that exceeds 1, even if no single 
chemical exceeds its acceptable level. Mechanistically, it is not appropriate to sum HQs 
unless the constituents that make up the mixture have similar modes of action on an identical 
organ. Consequently, the summing of HQs for a mixture of compounds that is not expected 
to include the same type of effects could overestimate the potential risk. The EPA 
recommends that if the total HI is greater than unity, the components of the mixture should be 
grouped by critical effect, and separate hazard indices should be calculated for each effect. 

Estimates of noncarcinogenic risks for each occupational exposure pathway are provided in 
the following section. 

3.3.3 Results of the Human Health Risk Characterization 
Tables 3-4 and 3-5 summarize the risks for each exposure pathway at TA-14. Included in this 
summary are the carcinogenic and noncarcinogenic intakes; ILCR and HQ for each COPC and 
pathway; and pathway total ILCR and HI. 

The human health risk assessment suggests that the current level of contamination, for both 
surface soil and surface water, does not pose a potential significant risk to human health. 
None of the individual COPC for any of the pathways considered had an ILCR above 1 x 10·6 

or an HQ above 1.0. The current and future cumulative site ILCR to an occupational receptor 
based on the RME is 6.3 x 10'7, well below 1 x 104

. Therefore, under current and 
anticipated future conditions, exposure to COPC at TA-14 as a whole poses no potential 
significant carcinogenic risk (EPA, 1991 b). 
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Table 3-4 
Estimated Daily Intakes and Incremental Lifetime Cancer 

Risks (ILCR) for LANL Technical Area 14 

Estimated 
Potentially Exposed Intake 

Population Exposure Pathway Chemical (mglkg-day) 

Occupational Incidental Ingestion of Beryllium 5.8E-08 
Soil Bis(2-ethylhexyl)phthalate 5.5E-09 

RDX 2.3E-08 
TNT 4.4E-07 
Total 

Occupational Dennal Contact with Soil Beryllium 5.8E-08 
Bis(2-ethy lhexy I )phthalate 8.3E-08 
RDX 2.3E-08 
TNT 4.4E-07 
Total 

Occupational Inhalation of Fugitive Beryllium 6.8E-11 
Dust Cadmium 2.2E-ll 

Total 

Occupational Incidental Ingestion of Beryllium 2.0E-08 
Surface Water 

Occupational Dennal Contact with Beryllium 2.4E-09 
Surface Water 

ILCR 

2.5E-07 
7.7E-11 
2.5E-09 
1.3E-08 
2.6E-07 

2.5E-07 
1.2E-09 
2.5E-09 
1.3E-08 
2.7E-07 

5.7E-IO 
1.4E-10 
7.1E-l0 

8.7E-08 

l.OE-08 

Occupational Inhalation of Air No carcinogenic chemicals of potential concern 
(modeled) 
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Table 3-5 
Estimated Daily Intakes and Hazard Quotients (HQ) 

for LANL Technical Area 14 

Estimated 
Potentially Exposed Intake 

Population Exposure Pathway Chemical (mg/kg-day) HQ 

Occupational Incidental Ingestion of Beryllium 1.6E-07 3.2E-05 
Soil Bis(2-ethylhexyl)phthalate 1.5E-08 7.7E-07 

Cadmium 5.2E-08 \OE-04 
HMX 1.4E-05 ·-04 
RDX 6.4E-08 - .C::-05 
TNT 1.2E-06 2.5E-03 
Total 2.9E-03 

Occupational Dermal Contact with Beryllium 1.6E-07 3.2E-05 
Soil Bis(2-ethylhexyl)phthalate 2.3E-07 1.2£-05 

Cadmium 5.2E-09 I.OE-05 
HMX 1.4E-05 2.7E-04 
RDX 6.4E-08 2.1E-05 
TNT 1.2E-06 2.5E-03 
Total 2.8£-03 

Occupational Inhalation of Fugitive No noncarcinogenic chemicals of potential concern 
Dust 

Occupational Incidental Ingestion of Barium 3.4£-06 4.9£-05 
Surface Water Beryllium 5.7£-08 l.lE-05 

Cadmium 5.5£-08 l.lE-04 
Chromium 1.8£-07 1.8£-07 
Total 1.7E-04 

Occupational Dermal Contact with Barium 4.1£-07 5.8E-06 
Surface Water Beryllium 6.8£-09 1.4E-06 

Cadmium 6.6£-09 1.3£-05 
Chromium 2.2£-08 2.2E-08 
Total 2.0E-05 

Occupational Inhalation of Air No noncarcinogenic chemicals of potential concern 
(modeled) 
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3.3.4 General Uncertainties 

The overriding uncertainties associated with the risk characterization are as follows: 

• The extrapolation of toxic effects observed at the high doses necessary to 
conduct animal studies to effects that might occur at much lower, more realistic 
doses. 

• The extrapolation from toxic effects in laboratory animals to toxic effects in 
humans (i.e., responses of animals may be different from responses of humans). 

• Pathway analyses have been conservative and generally do not include fate and 
transport considerations (such as dispersion or adsorption) in the estimates. 

Extrapolations from laboratory animal studies form the basis for the derivation of factors used 

to estimate risks. Uncertainties are taken into account when deriving RIDs and SFs. The risk 

assessment utilized EPA guidance in minimizing the uncertainties through the use of 

published standards and criteria to evaluate risks posed by chemicals measured at TA-14. 

In addition to the general uncertainties listed above, the sources of uncertainty in 

characterizing risk at TA-14 include the following: 

• Risk due to lead was not quantified. However, the maximum detected lead 
concentration in surface soil was 79 mg/kg. Most occupational preliminary 
remediation goals for lead are set at 1,000 mg/kg or higher (CEPA, 1996; EPA, 
1996). Therefore, lead is not of concern at TA-14. 

Risk assessment is ultimately an integrated evaluation of historical, chemical, analytical, 

environmental, demographic, and toxicological data that are as site-specific as possible. To 

safeguard against the effects of uncertainty in the evaluation, each step is biased toward health 

protective estimations. Because each step builds on the previous one, this biased approach 

should more than compensate for risk assessment uncertainties. In addition, the calculations 

presented in this risk assessment do not necessarily accurately represent currently existing or 

expected future exposure or health risks. Rather, they are estimates of potential risk only if 

all the conservative assumptions are realized. 

4.0 Ecological Risk Assessment 
As mentioned earlier, the ecological risk assessment for TA-14 is a screening level 

assessment. A screening level assessment is defined here as a preliminary evaluation of 
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potential ecological risks that incorporates limited site-specific data, conservative exposure 

assumptions, literature-obtained transfer factors, and literature-obtained or -derived 

ecotoxicological benchmark values. It is used as an evaluation tool to determine what 

chemicals in the environment may present risk and establishes a basis for the collection of 

additional site-specific data should risks be predicted. This assessment follows the generally 

accepted tiered approach as recommended by EPA (EPA, 1992c; 1996b; and 1997b ). A 

discussion of the site, fate and transport characteristics, and COPC were discussed in previous 

sections of this document. This section briefly re-addresses components of the problem 

formulation phase of the ecological risk assessment that were presented in earlier sections of 

this document. It also includes the analysis and risk characterization components of the risk 

assessment process. 

4.1 Problem Formulation 
Problem formulation is the first step of an ecological risk assessment process. It can be 

defined as a systematic planning step that identifies the major factors to be considered in a 

particular assessment (EPA, 1992c ). In short, it establishes the goals, breadth, and focus of 

the assessment and is linked to the regulatory and policy context of the assessment. The 

problem formulation process begins with the initial stages of characterization exposure and 

ecological effects expected and observed. It describes the relationships among assessment and 

measurement endpoints, data required, and methodology that will be used to analyze the data. 

This section specifically addresses the ecology of the site (Section 4.1.1 ), the conceptual 

model (Section 4.1.2), the assessme1~, and measurement endpoints used in the evaluation 

process (Section 4.1.3), and the chemicals of potential ecological concern (Section 4.1.4). 

4. 1.1 Ecological Description 
The open burning/open detonation (OB/OD) units at TA-14 are located near the south rim of 

Three-Mile Mesa and bounded by Cafion de Valle and Three-Mile Canyon. The following 

information is based on LANL's Biological Resource Evaluations Teams' draft "Biological 

and Floodplain/Wetlands Assessment for Environmental Restoration Program Operable 

Unit 1085, TAs 14 and 67" (LANL, 1995). The elevation of the mesatop at the site is 

approximately 7,400 feet. The soils in this area consist primarily of Carjo loam, Pogna fine 

sandy loam, and Frijoles very fine sandy loam. Steep rock outcrops characterize the canyon 

wall south of the site, which descends about 300 feet into Cafion de Valle. The drainage in 

Cafion de Valle is ephemeral, flowing southeast to Water Canyon, about 1 mile downstream, 

which in tum flows into the Rio Grande, about 8 miles further downstream. 

h :I 766969\obodspeclnod\ta-14 .wpd 27 



,, ,,.) 

The vegetation on Three-Mile Mesa is woodland, dominated by ponderosa pine (Pinus 

ponderosa), pifion pine (Pinus edulis), and one-seed juniper (Juniperus monosperma). The 

dominant shrubs in this habitat include oaks (Quercus spp. ), mountain mahogany 

(Cercocarpus montanus), Apache plume (Fallugia paradoxa), and squawbush (Rhus 

trilobata). Herbaceous understory plants include mountain muhly (Muhlenbergia montana), 

blue grama (Bouteloua gracilis), little bluestem (Andropogon scoparius), bitterweed 

(Hymenoxys richardsonii), and wormwood (Artemisia carruthii). On the south-facing canyon 

wall and in the bottom of Cafion de Valle, the vegetation is dominated by ponderosa pine and 

one-seed juniper, with Gambel oak (Quercus gambelii) also becoming an important overstory 

species. Shrubs include New Mexico locust (Robinia neomexicana), cliffbush (Jamesia 

americana), mountain mahogany, and hybrid oaks (probably hybrids between Gambel oak and 

wavyleaf oak [Quercus undulata]). Herbaceous understory plants include mountain muhly, 

bluegrass (Poa spp.), little bluestem, big bluestem (Andropogon gerardii), and wormwood. 

Eighty-two species of birds are either known or expected to occur in the area, of which 42 are 

known to breed in TA-14 or TA-67. These include the American kestrel (Falco sparverius), 

great homed owl (Bubo virginianus), western wood pewee (Contopus sordidulus), common 

raven (Corvus corax), scrub jay (Amphelocoma coerulescens), American robin (Turdus 

migriforius), yellow-rumped warbler (Dendroica coronata), rufous-sided towhee (Pipilo 

eurythrophthalamus), and chipping sparrow (Spizella passerina). Mammalian wildlife species 

include mice (Peromyscus and Reithrodontomys spp.), voles (Microtus spp.), woodrats 

(Neotoma spp.), chipmunks (Eutamias spp.), Abert's squirrel (Sciurus aberti), gray fox 

(Urocyon cinereoargenteus), coyote (Canis latrans), bobcat (Felis rufus), black bear (Ursus 

americanus), mule deer (Odocoileus hemionus), and elk (Cervus elaphus). 

No threatened, endangered, or sensitive (TES) plant species are known or expected to occur in 

TA-14. NMED requested that LANL consider the potential exposure of nine TES wildlife 

species in the evaluation for the TA-14 NOD response. These include the Jemez Mountains 

salamander (Plethodon neomexicanus), bald eagle (Haliaeetus leucocephalus), American 

peregrine falcon (Falco peregrinus anatum), whooping crane (Grus americana), Mexican 

spotted owl (Strix occidentalis Iucida), broad-billed hummingbird (Cynanthus latirostris), 

southwestern willow flycatcher (Empidonax traillii extimus), gray vireo (Vireo vicinior), and 

meadow jumping mouse (Zapus hudsonius luteus). The following accounts describe the 

potential for each of these to occur at or be influenced by hazardous waste treatment 

operations at the TA-14 OB/OD units. 
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Jemez Mountains salamander. The Jemez Mountains salamander has been recorded in 

several canyons that cross LANL boundaries. The species occurs in moist locations, such as 

rotting logs, and especially on north-facing slopes with slopes greater than 37 percent. It has 

been recorded at elevations ranging from over 10,000 feet down to 7,180 feet (in Los Alamos 

Canyon). In Cafion de Valle, the Jemez Mountains salamander has been found at an elevation 

of 8,101 feet. Thus, the OB/OD units are situated at the lower extreme of the known 

elevation range of this species and nearly 700 feet below its known occurrence in Cafion de 

Valle. Because the slopes below this site are south-facing, it is highly unlikely that the moist 

micohabitat conditions necessary for this species exist on these slopes. Therefore, due to the 

absence of favorable habitat conditions, it is unlikely that this species will be affected by 

operations at the OB/OD units. 

Bald eagle. Bald eagles migrate and winter along the Rio Grande, roosting in White Rock 

Canyon and hunting on Cochiti Reservoir, as far upstream as Alamo Canyon. Storm water 

runoff from the area of the OB/OD units is hydrologically connected to this part of the 

Rio Grande through Cafion de Vaile and Water Canyon, over a distance of about 9 miles, 

making possible a pathway for chemicals from this site to enter the food chain for this 

species. However, the large degree of dilution occurring along the path to the Rio Grande 

coupled with dilution within the reservoir itself would make this exposure pathway 

insignificant. 

American peregrine falcon. American peregrine falcon nesting habitat (cliffs) has been 

identified in Los Alamos County, north of LANL. The species has been observed on 

occasion in the area of LANL, but no nests have been recorded there. Lower Water and 

Ancho Canyons are marginally suitable for falcons, but no observations of the species have 

been made in the area of TA-14. Therefore, the potential for exposure to this species by 

chemical constituents at the OB/OD units is very low. 

Whooping crane. Whooping cranes migrate with sandhill cranes along the Rio Grande going 

to and from their wintering areas in central New Mexico (e.g., the Bosque del Apache 

National Wildlife Refuge) and other locations farther south. They use open fields and shallow 

bodies of water for feeding and resting during migration. Migratory flights between these 

locations tend to be at high altitudes for extended distances. Because open habitats favorable 

to this species do not occur at LANL, it is not expected that this species will occur within 

LANL boundaries except possibly as a fly-over. Thus, the potential for exposure of this 

species as a result of thermal treatment operations at the TA-14 OB/OD units is very low. 
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Mexican spotted owl. The Mexican spotted owl has been documented at LANL, and nesting 

and roosting habitat for this species has been identified along Cafion de Valle, adjacent to 

T A -14 (LANL, 1997). Therefore, the potential exists for this species to occur at or near the 

OB/OD units. This species was used in the evaluation of ecological pathways. 

Broad-billed hummingbird. The broad-billed hummingbird nests in arid scrublands of 

southern New Mexico and occurs as far north as LANL as a vagrant. Thermal conditions 

limit the northern extent of successful breeding in this species. Therefore, its potential for 

occurrence at or near the OB/OD units is low, and the possibility of it nesting in the area is 

very remote. Consequently, the potential for exposure of this species to hazardous 

constituents resulting from thermal treatment operations at the TA-14 OB/OD units is low. 

Southwestern willow flycatcher. The southwestern willow flycatcher is known to occur in 

the Jemez Mountains, but breeding has not been confirmed there. Willow flycatchers nest in 

wooded riparian areas, particularly in willow-cottonwood associations. This species has been 

detected on LANL property. Although potential habitat exists for this species in Pajarito 

Canyon, it is unlikely to occur at or near the T A-14 OB/OD units due to the lack of favorable 

habitat in Cafion de Valle. Consequently, the potential for exposure of this species to 

hazardous constituents resulting from thermal treatment operations at the T A-14 OB/OD units 

is very low. 

Gray vireo. The gray vireo nests in pinon-juniper woodlands throughout much of central 

New Mexico, occasionally being as far north as Santa Fe. It has not been recorded in the 

area of TA-14. Consequently, the potential for exposure of this species to hazardous 

constituents resulting from thermal treatment operations at the TA-14 OB/OD units is very 

low. 

Meadow jumping mouse. The meadow jumping mouse is typically found in dense, tall, 

grassy vegetation, especially near streams, meadows, and other wetlands. The species occurs 

at higher elevations and populations have been found along the Rio Grande in the central part 

of the New Mexico. It has not been recorded in Los Alamos County and species-specific 

surveys at LANL have failed to document it in areas of favorable habitat. Because favorable 

habitat for this species does not occur at or near the OB/OD units at TA-14, it is highly 

unlikely that this species will be affected by thermal treatment operations at the site. 
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4.1.2. Conceptual Model 

The conceptual model for the TA-14 ecological risk assessment is presented in Figure 3-1. 

Exposure is believed to be of greater significance to terrestrial receptors than to aquatic 

receptors due to the temporary nature of the ephemeral drainage. The woodland habitat is 

characterized in greater detail than the ephemeral drainage because the drainage does not 

support semi-aquatic wildlife. 

4. 1.3 Endpoints 
Endpoints for the TA-14 ecological risk assessment have been selected to be protective of the 

specific ecosystems and receptors associated with the area. Emphasis is placed on the two 

habitat types associated with TA-14: the woodland habitats and ephemeral drainage that leads 

to Cafion de Valle (this drainage collects runoff from TA-14). Table 4-1 presents the 

management goals, assessment endpoints, and measurement endpoints associated with these 

two habitat types. Because the ephemeral drainage is very temporary in nature, it does not 

support semi-aquatic wildlife species that would normally utilize riparian systems. In addition, 

because no sediment data exist for the drainage, only surface water data will be used to gauge 

habitat quality. 

4. 1.4 Chemicals of Potential Ecological Concern 
The iden~tfication of COPC is presented in Section 2.0. Because the process used in the 

selection of COPC for this risk assessment is not risk-based and only involves comparison to 

background concentrations, all COPC identified in the human health risk assessment will also 

be utilized as chemicals of potential ecological concern (COPEC). All COPEC are presented 

in Tables 2-1 through 2-3. Because no surface water background data were available, all 

chemicals detected in surface water were considered COPEC. 
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Table 4-1 
Endpoints for the LANL Technical Area 14 Ecological Risk Assessment 

Management Goal Assessment Endpoint Measurement Endpoint 

. Protection of the natural plant and animal . Toxicity of soil to plants . Comparison of soil chemistry data with 
diversity of the woodland ecosystems of T A -14 phytotoxicity benchmark values 

. Toxicity of soil to terrestrial wildlife . Quotient Method 

. Protection of the aquatic ecosystems associated • Toxicity of surface water to freshwater biota . Comparison of surface water chemistry to 
with the ephemeral drainage water quality criteria . Percentage of total area of equivalent habitat 

impacted 
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4.2 Analysis 

By definition, the analysis phase "consists of the technical evaluation of data to reach 

conclusions about ecological exposure and the relationships between the stressor and 

ecological effects" (EPA, 1996b ). This phase follows the problem formulation phase of the 

ecological risk assessment, addresses exposure, and presents toxicity information. The 

products of the analysis phase will feed directly into the risk characterization segment. 

4.2.1 Exposure Assessment 
The exposure assessment examines the exposure pathways, ecological receptors, and methods 

used to quantify exposure. As discussed in Section 4.2.1, exposure to the selected receptors is 

only quantitatively estimated if a complete exposure pathway exists. 

4.2.2 Exposure Pathways 
As presented in Figure 3-1, ecological receptors can be exposed directly to soil contaminants 

associated with TA-14. Exposure can also occur through food chain interactions. Runoff 

from the site can also result in potential exposure of surface water and sediment biota to 

COPEC from TA-14 soils. The most significant exposure pathways for terrestrial receptors 

are direct uptake by plants and ingestion by wildlife. Direct uptake of COPEC from soil was 

assu:.:ed to be the major route of exposure of plants to COPEC, with exposure of plants to 

wind-blown soil assumed to be minor. In this assessment, COPEC in soil are considered 

bioavailable to a depth of 5 feet. This is supported by information on root depths (Reynolds 

and Wakkinen, 1987; Reynolds and Fraley, 1989). Exposure modeling for the wildlife 

receptors was limited to the food ingestion pathway. Inhalation and dermal contact were 

considered insignificant pathways relative to ingestion (Sample and Suter, 1994). Exposures 

for this screening-level assessment were modeled using an area use factor of 1, implying that 

all food items and soil ingested are from the site being investigated. Drinking water was also 

considered an insignificant pathway because of the lack of permanent surface water at this 

site. The potential exists for surface water biota to be exposed to runoff that collects within 

the drainage of Cation de Valle. Consequently, surface water biota in this assessment were 

considered exposed to COPEC in surface water. 

4.2.3 Ecological Receptors 
Plants and wildlife were selected as indicators of potential risk to the terrestrial environment. 

A non-specific perennial plant was used as the receptor to represent plant species at the site. 

The wildlife receptor species used to evaluate potential ecological risk at the TA-14 OB/OD 

units were selected to represent the range of trophic levels that comprise the food web in the 
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woodland habitats of this site, including herbivores, insectivorous, omnivorous, and predators. 
In general, smaller species within each of these groups were used to model food chain 
transfers and exposures because they are likely to have smaller home ranges and, therefore, 
higher exposures to soil contaminants. Preference was generally given to species identified as 
occurring in T A-14 (based on species lists in LANL, 1995), although TES status was also 
considered. As discussed previously, nine wildlife species were evaluated for their potential 
presence at or near the OB/OD site. Of these, only the Mexican spotted owl was identified as 
being likely to occur in TA-14. This species was therefore selected as the large predator in 
the representative food web. The other selected receptors are the vagrant shrew (Sorex 

vagrans), western harvest mouse (Reithrodontomys mega/otis), montane vole (Microtus 

montanus), American kestrel, and the gray fox. Table 4-2 presents the species-specific 
parameters used to model exposures in each of these receptors. 

Although the other eight TES listed by NMED have not been included directly in this 
assessment due to their low probability of occurrence, the selected receptors will act as 
surrogate receptors for many of them. For example, the western harvest mouse, a small 
omnivorous rodent, will act as a surrogate for the larger meadow jumping mouse. The 
American kestrel is modeled as an insectivorous bird, thereby representing potential risks to 
other insectivorous birds, which would include the gray vireo or southwestern willow 
flycatcher if they were to be present at the site. The exposure to the American kestrel as a 
result of feeding at the site is also expected to be greater than that of a peregrine falcon 
feeding in the area because of the smaller ranges of both the kestrel and its prey. 

With respect to the ephemeral drainage, only '3urface water biota were considered as potential 
ecological receptors. No specific taxa were selected to represent these biota. This is because 
ambient water quality criteria for the protection of freshwater aquatic life were used as 
toxicological benchmarks and are based on the most sensitive study species. 

4.2.4 Exposure Estimation 
Because site-specific biological monitoring data were not available for TA-14, exposure 
concentrations were estimated through the use of models. The maximum measured or the 
95 percent UCL COPEC concentrations (whichever was lower) from soil and surface water 
data were used to conservatively estimate potential exposures and risks to plants and wildlife 
at this site and to aquatic biota that may be associated with the Caiion de Valle drainage. 
Table 4-3 presents the transfer factors used in modeling the concentrations of COPEC through 
the food chain. 
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Table 4-2 
Data Used to Model Exposure in the Terrestrial Wildlife Species 

LANL Technical Area 14 

Body Weight• Dietary lntakeb 
Indicator Species Class/Order (kg) (kg(dw]/day) Trophic Level Dietary Composition< (percent) 

Vagrant shrew Mammalia/ 0.0046 
(Sorex vagrans) Insectivore 

Western harvest mouse Mammalia/ 0.0104 
(Reithrodontomys mega/otis) Rodent 

Montane vole Mammalia/ 0.0291 
(Microtus montanus) Rodent 

Gray fox Mammalia/ 2.5 
( Urocyon c inereoargenteus) Carnivore 

American kestrel Aves/ 0.111 
(Falco sparverius) Falconi form 

Mexican spotted owl Aves/ 0.518 
(Strix occidentalis) Strigiform 

"From Silva and Downing (1995) for mammals, and Dunning (1993) for birds. 
bFrom the allometric equations in Nagy (1987). 
cBased on data in EPA (1993}, and Martinet a!. (1951). 
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0.00111 Insectivore Soil: 13 
Insect: 100 

0.00233 Omnivore Soil: 2 Insects: 50 
Plants: 50 

0.00416 Herbivore Soil: .: 
Plants: 100 

0.146 Omnivore Soil: 2.8 Mice: 40 
Plants: 13 Voles: 40 
Insects: 7 

0.0218 Insectivore Soil: 2 
Insects: I 00 

0.0379 Carnivore Soil: 2 Mice: 50 
Shrews: 25 Voles: 25 



Table 4-3 
Transfer Factors Used in Exposure Models for 

LANL Technical Area 14 Ecological Risk Assessment 

Constituent of Potential 
Ecological Concern 

Barium 

Beryllium 

Cadmium 

Lead 

Bis(2-ethylhexyl)phthalate 

2,4,6-trinitrotoluene 

RDX 

HMX 

Tetryl 

"From Baes et al. (1984). 
bDefault value. 
cFrom NCRP (1989). 
dFrom Stafford et al. (1991 ). 
eFrom equations developed in Travis and Arms (1988). 
!from equations developed in Connell and Markwell ( 1990) 
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Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

1.50 X 10"1 a 1.00 X 10° b 

1.00 X 10"2 a 1.00 X 10° b 

5.50 X 10"1 a 6.oo x 10·1 d 

9.oo x 10·2 c 4.oo x 10·2 d 

5.78 X 10"2 e 2.31 X 101 f 

4.60 X 10° e 1.58 X 101 f 

1.22 X 101 e 1.45 X 101 f 

2.74 X 101 e 1.36 X 101 f 

4.31 X J0°e 1.59 X 101 f 

36 

Food-to-Muscle 
Transfer Factor 

2.00 X 104 c 

2.oo x 10·3 c 

5.50 X 104 a 

8.00 X 104 c 

2.07 X 10·3 e 

8.28 X ]0"7 e 

1.46 X 10·7 e 

3.42 X 10·8 e 

9.32 X 10·7 e 
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4.2.4.1 Terrestrial Receptors 

Exposures to COPEC in the indicator wildlife species are estimated from maximum soil 

concentrations using the methods described in the EPA's "Wildlife Exposure Factors 

Handbook" (EPA, 1993). In the screening assessment, only the dietary exposure pathway is 

considered. The inhalation and dermal contact pathways are not considered to be significant 

pathways for COPEC in the soil. Although both of these pathways may lead to additional 

absorption of the COPEC, both are also linked to ingestion by the ingestion of soil particles 

that have been entrapped in the mucus lining of the nasal cavity and throat and the ingestion 

of soil through grooming. The absorption of COPEC from soil particles directly through the 

lungs or skin is expected to be insignificant with respect to that from the daily dietary intake 

of soil. 

The drinking water ingestion pathway is also expected to be minor. Surface water in this area 

is ephemeral and extremely limited, allowing little opportunity for COPEC to accumulate in 

the water. Ephemeral surface water may exist as runoff from precipitation events. 

The basic equation for estimating dose through the dietary pathway is: 

where: 

DP 

ck 

Fk 

Ik 

w = 

m 

Dp = L (Ck . Fk . lk)/W 
k=1 

the potential average daily dose (mg/kg-day). 

the average COPEC concentration in the kth food type (mg/kg dry weight). 

the fraction of the kth food type that is contaminated. 

the ingestion rate of the kth food type (kg dry weight/day). 

the body weight of the receptor (kg wet weight). 

Natural history data used in modeling the exposure in each of the wildlife receptor species 

include the average or midpoint body weight, the total ingestion rate, and the fraction of the 

diet composed of various food types. For screening purposes, the calculation of Ck is based 

on the maximum modeled soil concentration. The food items of a particular type are 
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considered to be equally contaminated throughout the entire home range of the receptor; 
therefore, F k is 1. 

Estimates of the concentrations of COPEC in terrestrial plants were made using the chemical­
specific concentration in soil from TA-14. Soil-to-plant transfer factors for inorganics were 
obtained from a variety of sources which include IAEA (1994), NCRP (1989), and Baes et al. 
(1984). Transfer coefficients for organic COPEC were estimated using the equation derived 
by Travis and Arms ( 1988), which is based on the linear regression of the log Kow for 
29 organic compounds ranging from 1.15 to 9.35 and analytically derived soil-to-plant 
bioconcentration factors. Concentrations in above-ground plant parts were estimated using the 
following equation from Baes et al. (1984): 

where: 

cv the concentration of the COPEC in vegetation (mg/kg, dry weight). 

cs the concentration of the COPEC in soil (mg/kg, dry weight). 

Bv = the soil-to-plant transfer factor (unitless). 

The average COPEC concentration in ingested soil is taken to be the 95 percent UCL or the 
maximum measured soil concentration, whichever is lower. For soil insects, soil-to-organism 
transfer factors were used to estimate the COPEC concentrations in their tissues on a dry 
weight basis. For organic COPECs in soil insects, the transfer factor was derived from the 
equation developed by Connell and Markwell (1990) for bioaccumulation in earthworms: 

BF 

where: 

BF = the bioaccumulation factor (unitless). 

YL = the fractional lipid content of the organism. 

Kow the octanoVwater partition coefficient. 
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(b-a) = a nonlinearity constant. 

x a proportionality constant. 

foe the fractional organic carbon content in the soil. 

Although derived from earthworm data, the values for the nonlinearity constant (0.05) and 

proportionality constant (0.66) were applied to modeling uptake in soil insects. Because of 
differences in integument, it is expected that the uptake by earthworms will generally be 

greater than that of insects. Therefore, these factors are expected to yield conservative 

estimates of insect uptake. The lipid content in insects was estimated at 3.1 percent fresh 

weight (Taylor, 1975), which is 7.9 percent of dry weight, using a value of 61 percent water 
content in beetles (EPA, 1993). Based on the method described in Brady (1974), the fraction 

of organic carbon in the soil was estimated by dividing the organic matter content by the 

value 1.7. The average organic matter content of 21 Southern Great Plains soils 

(1.55 percent) (Brady, 1974) was used to estimate the organic matter content in TA-14 soils. 
Except where literature-derived values are available, the soil-to-insect transfer factors for 

inorganics were assumed to be 1. 

Tissue concentrations in vertebrate prey species were estimated from the daily intake of the 

COPEC through the use of transfer factors for beef. The regression equation developed by 

Travis and Arms (1988) and based on the log Kow value of the chemical of concern was used 

to derive food-to-beef transfer factors for the organic COPEC. Transfer factors for the 

inorganic COPEC were taken from IAEA (1994), NCRP (1989), and Baes et al. (1984). A 

weighted average of the concentrations of all food items (including ingested soil) was then 

used in the calculation of tissue concentrations in prey species and the dietary exposure rate in 

all indicator species. 

4.2.4.2 Aquatic Receptors 
For this assessment, aquatic macroinvertebrates were exposed to COPEC in surface water. 

Because risk was elevated by direct comparison of surface water concentrations to water 

quality criteria, it was not necessary to utilize exposure models. 

4.2.5 Effects Characterization 
The second major component of the analysis phase is to obtain information on the toxicity of 

the specific COPEC to the ecological receptors. Toxicity information is compiled into a form 
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that makes it comparable to either soil or surface water concentrations or to intake values. 
These values are referred to as benchmark screening values. 

4.2.5. 1 Plants 
General information on the chronic toxicity of inorganic and organic compounds to vascular 
plants was primarily obtained from Will and Suter (1995). These benchmark values are based 
on lowest-observed-adverse-effect-levels (LOAEL) and are presented in Table 4-4. 

4.2.5.2 Wildlife 
No-observed-adverse-effect-levels (NOAEL) for chronic oral exposure were used as 
benchmarks for toxic effects to wildlife (Table 4-4). Because the NOAELs for the indicator 
wildlife species are based on NOAELs from test species, the latter were converted to 
NOAELs specific to indicator species using a power function of the ratio of body weights, as 
described by Sample et al. (1996). Thus: 

where: 

NOAELw = 

NOAELT = 

BWT = 

BWw = 

s = 
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NOAELw = NOAELT __ T 
(

BW ls 
BWw 

the no-observed-adverse-effect-level for the wildlife indicator species 
(mg/kg-day). 

the no-observed-adverse-effect-level for the test species (mg/kg-day). 

the body weight of the test species (kg). 

the body weight of the wildlife indicator species (kg). 

a body weight scaling factor (s = 1/4 for mammals and s = 0 for birds). 
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Constituent of Potential Plant 
Ecological Concern Benchmark• 

Barium 500 

Beryllium 3 

Cadmium 3 

Lead 50 

Bis(2-ethylhexyl)phthalate ---
2, 4, 6-trinitrotol uene 30 

RDX 100 

HMX ---

Tetryl 25 

"From Will and Suter ( 1995). 

Table 4-4 
Toxicity Data for Ecological Receptors at 

LANL Technical Area 14 

Mammalian NOAELs 

Mammalian Test Species 
Test Speciesb NOAELC 

Lab rat• 5.1 

Lab rat 0.66 

Lab rat8 I 

Lab rat 8 

Lab rat 1771 

Lab rath 1.6i 

Lab rath 0.3h 

Lab rati IOi 

Lab rati 13k 

----

Avian NOAELs 

Avian Test Species 
Test Speciesd NOAELd 

Chicks 20.8 
f --- ---

Mallard 1.45 

American kestrel 3.85 

--- ---
--- ---
--- ---
--- ---

--- ---

bFrom Sample et al. (1996), except where noted. The body weight (in kilograms) for NOAEL conversion for the lab rat is 0.350 (except where noted). 
cFrom Sample et al. (1996), except where noted. 
dFrom Sample et al. (1996). 
•Body weight of 0.435 kg was used for NOAEL conversion (Sample et al. 1996). 
r ___ designates insufficient toxicity data. 
8Body weight of 0.303 kg was used for NOAEL conversion (Sample et al. 1996). 
hFrom EPA (1997). 
iFrom Ryan (1987). 
iEstimated using LD50 information specific to the compound (e.g., RTECS, 1997), and NOAEL information for TNT as described in Sample et al. (1996). 
kFrom Talmage et al. ( 1996). 
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When only subchronic oral NOAELT values were available, these where converted to chronic 
NOAELT values by applying an uncertainty factor of 0.2 (Sample et al., 1996). Similarly, 
when only chronic LOAELs were available for test species, an uncertainty factor of 0.2 was 
used to convert it to the NOAELT. In cases where only an acute toxicity value was available 
for a specific COPEC (e.g., a lethal dose to 50 percent of the test population [LD50]) but both 
a NOAEL and LD50 value were available for a closely related compound in the same test 
species, the NOAELT for the COPEC was estimated using the relationship from Sample et al. 
(1996): 

where, 

LDsoTX 

NOAELTY 

LDsoTY = 

the no-observed-adverse-effect-level for COPEC X in test species T 
(mg/kg-day). 

the acute lethal dose to 50 percent of the test population of test species 
T for COPEC X (mg/kg). 

the no-observed-adverse-effect-level for compound Y (closely related 
to COPEC X) in test species T (mg/kg-day). 

the acute lethal dose to 50 percent of the test population of test species 
T for compound Y. 

4.2.5.3 Aquatic Macroinvertebrates 
Several sources were utilized to evaluate the toxicity of surface water COPECs to freshwater 
biota. EcoTox benchmark values published by EPA (1996c) and Tier II chronic benchmarks 
published by Suter and Tsao ( 1996) were used as the effects data for aquatic receptors in this 
risk assessment. 

4.3 Risk Characterization 
Ecological risks for the terrestrial and aquatic biota associated with the woodland and 
ephemeral drainage, respectively, were assessed by comparison of predicted exposure to 

benchmark toxicity values. The HQ of exposures divided by the benchmark values for the 
terrestrial receptors are presented in Table 4-5. HQ values greater than unity indicate 
potential risk based on the conservative assumptions used in the exposure models. As 
presented in the table, HQs greater than one were predicted for the harvest mouse, montane 
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vole, and gray fox exposed to HMX, RDX, and TNT; and the American kestrel exposed to 

bis(2-ethylhexyl)phthalate. In no instance did an HQ value exceed a value of 62. Surface 

water may be potentially toxic to aquatic biota associate with the ephemeral drainage because 

of elevated concentrations of barium, beryllium, cadmium, and total lead (Table 4-6). 

Although ecological risks were predicted, actual ecological risks are expected to be lower than 

those presented in Tables 4-4 and 4-5. All small mammals are expected to have home ranges 

within the confines of the site, so risks may actually be present for those species. For the 

kestrel and fox, however, risks are expected to be lower based on the large home range size 

of the species and the actual amount of time spent within the boundaries of T A-14. Risk to 

aquatic biota is expected to be very low due to the very temporary nature of the ephemeral 

drainage system, which may not be suitable for aquatic life regardless of potentially elevated 

levels of barium, beryllium, cadmium, and lead. Also, the exposure/risk predictions were 

based on concentrations that represent the upper bounds of expected mean concentrations. 

Such concentrations may not reflect actual exposure at TA-14. Overall, ecological risks at the 

site are expected to be low. 

4.4 Uncertainties 
Many uncertainties are associated with the characterization of ecological risks at T A-14. 

These uncertainties result in the use of assumptions in estimating risk that may lead to an 

overestimation or underestimation of the true risk presented at a site. For this screening level 

risk assessment, assumptions are made that are more likely to overestimate risk rather than to 

underestimate it. These conservative assumptions are used to be more protective of the 

ecological resources potentially affected by the site. Conservatisms incorporated into this risk 

assessment include the use of the maximum measured soil concentration or 95 percent UCL to 

evaluate risk, the use of wildlife toxicity benchmarks based on NOAEL values, the use 

earthworm-based transfer factors or a default factor of 1.0 for modeling COPECs into soil 

invertebrates in the absence of insect data, and the use of 1.0 as the area use factor for 

wildlife receptors regardless of seasonal use or home range size. Uncertainties also exist with 

regard to whether the ephemeral drainage can support aquatic life and the degree of runoff 

that reaches the drainage from TA-14. 
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Table 4-5 
Ecological Hazard Quotients for Terrestrial Receptors at LANL Technical Area 14 

-------------------------------

Constituent of Potential 
Ecological Concern 

Plants Western harvest Vagrant shrew 
mouse 

Bis (2-ethylhexyl) phthalate NAa 3.58E-02 4.95E-02 

HMX NA 5.56E+Ol 4.27E-04 

RDX 1.36E-02 5.63E+OO 9.09E-06 

Tetryl 8.08E-02 1.46E-Ol 9.43E-05 

TNT 8.73E-Ol 1.56E+Ol l.OSE-03 

Total Beryllium 3.45E-Ol 2.25E-Ol l.22E-02 

Cadmium 3.70E-Ol 6.36E-02 l.39E-03 

Total Lead 9.83E-Ol 4.85E-02 2.09E-02 

"NA designates insufficient toxicity data available for risk estimation purposes. 
bBold values indicate a hazard quotient greater than unity. 
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Receptor Species 

Montane vole American Gray fox 
kestrel 

l.98E-04 1.36E+00b 5.34E-03 
6.14E+Ol NA 1.26E+Ol 

4.24E+OO NA 1.14E+OO 

5.16E-02 NA 2.52E-02 

5.81E+OO NA 2.71E+OO 
l.20E-02 NA 4.99E-02 

5.03E-02 9.32E-02 l.56E-02 

5.18E-02 l.50E-Ol 2.50E-02 

Mexican 
spotted owl 

2.08E-03 

NA 

NA 

NA 

NA 

NA 

l.lSE-03 

l.89E-02 



,,, 

Table 4-6 
Comparison of Surface Water Concentrations 

to Ecological Benchmark Values for LANL Technical Area 14 

Surface Water 

Constituent of Potential Ecological Site Concentration Benchmark 
Concern (~-tg/L) (~-tg/L) 

Barium 87 4.03 

Beryllium 1.45 0.66" 

Cadmium 1.40 l.Ob 

Chromium 4.71 l80b 

Total Lead 5.59 2.5b 

"Tier II values are presented in Suter and Tsao, 1996. 
bEPA, 1996b Ecotox thresholds (Ambient Water Quality Criteria). 
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Natural Background Chemistry, Geomorphology, and Pedogenesis of 

ence. The UTL is a "hot measurement" 
:!St-meaning that site data that are 

greater than the UTL-calculated threshold 
value are "in excess" of normal maxi­
mum background concentration for a 
particular element. Values of UTL for 
naturally occurring metals and nonmetals 

in soil samples, which encompassed 
A, B, and C horizons at the Laboratory, 
are presented in Table 4. These values 
are also extrapolated for radioisotopes 
of K, Th, and U by assuming natural 
abundance of each isotope. 

Table 4. List of Upper Tolerance Limits (UTLs) for LANL Soil Background Data 

Analyte SAL Mean a Standard UTL N N> DL 
(mg/kg) (mg/kg) Deviation 99%,0.95 

(mg/kg) (mglkg) 

Aluminum (LT) 78,000 19000 13800 123000 47 47 

Antimony 31 2.45 0.36 2.5 (MAX) 46 2 

Arsenic 4.4 2.5 11.6 46 46 

Barium (LT) 5,300 161 129 1140 47 47 

Beryllium 1.15 0.75 3.31 47 47 

Cadmium 38 0.39 0.54 2.7 (MAX) 47 5 

Calcium (LT) 5790 12500 54400 47 47 

Chromium (Total)b 11.7 7.8 34.2 47 47 

Cobalt 4,600 15.2 7.6 51.1 47 47 

Copper 2,800 5.3 3.6 15.7 47 45 

Iron 14500 7320 35600 47 47 

Lead 400 15.0 8.3 39.0 47 44 

Magnesium (LT) 2920 2150 16100 47 47 

Manganese 390 343 238 1030 47 47 

Mercury 23 0.05 0.01 0.1 (MAX) 48 4 

Molybdenum 380 NA NA NA NA NA 

Nickel 1,500 9.7 5.9 26.7 47 45 

Potassium 2420 1304 6180 47 47 

Selenium 380 0.43 0.41 1.7(MAX) 46 23 

Silver 380 NA NA NA NA NA 

Sodium 577 453 1880 47 47 

Strontium 46,000 NA NA NA NA NA 

Thallium 6.4 0.27 0.24 0.9 (MAX) 45 21 

Uranium, natural 29 0.86 0.43 2.09 46 46 

Vanadium 540 25 14 66 47 47 

Zinc 23,000 41 21 101 47 47 

40-Potassiumc 21.6 5.07 36.1 50 50 

232-Thoriumc 0.77 1.71 0.34 2.68 50 50 

234-Uraniumc 13 1.21 0.29 2.03 50 50 

235-Uraniumc 10 0.052 0.012 0.088 50 50 

238-Uraniumc 67 1.14 0.27 1.90 50 50 

aconcentration values cOL (detection limit) were replaced by 1/2 of the DL. 

bsAL for Chromium-Ill is 80,000 mgtkg and for Chrom1um-v1 is 30 mg/kg. 

coata are converted from elemental concentrations reported in this LANL background report (units are pCilg). 

LT- UTL is based on log transformed data. 
NA • data not available for LANL background. 
MAX • Maximum value is reported. rather than the UTL. 

12 Longmire, et al. 
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CONTAMINANTS ATTA-14, Q·SITE 

Mic:huel Alexander/ESH · 16/MS K4971 
Gerald Anseli/CST-l2/MS E5t72; 
Betty Hams/CST-12/MS G740~ 
S-341 0/5-9345 
CST-! ~:96-188 
9/13/96 

During the summer of L995 a university learn from Hobbs Jumor College and r constructed 
sample collectors at twelve locations •Lt Q-SITE. T A-14. The purpose of the project was to 

'· quantify the concentrations of .:ontumin:1nts of concern (COC). Water and soil samples were· 
collected and analyzed for volatile orgunics, semi-volatile organics. explosives. and metals. 
Also, samples were screened for radiation. 

Results obtained using Gas Chromatography and Mass Spectroscopy fGCf.\IIS), showed no 
detectable amounts of volatile and semi-volatile organics. However, high perfonnance liquid 
chromatography (HPLC) analyses confirmed parts per billion (ppb) levels of e~plosives in the 
soil at two sample points QCS-3 and QWS-1.+ Small pieces of uranium oxide were found in 
and around a sump, Q-43 (west and near Gun Facility), and along the lower bottom edge, 
QWW-1, of a recentlv installed access road. Othen.vise, no radiation was detected in [he ' samples. 

The United States Environmenutl Protection Agency (l.JS-EPA) method SWR46-700 series. 
which use:. nn atomic absorption spectrophotometer with a. graphite furnace detector, was 
employed to determine meml comam1nation soil and waste samples. Pans per million (ppm) 
levels of barium. beryllium, cadmium, chromium, and le<~d were detected. 

t:S-EPA SW846 Method 8330 was used by Wayne King, DX·2, co a.nalyze soil and water 
samples pos:o:ibly contaminmed with explosives. 

The concentrations of volatile and semi-volatil~ Or!;•tnics in soil und water samples were 
determined by Jeff Roberts of CST-12 by standard US~EPA m~thods. 

The paper des<.:ribing this worl<: has nor been publi~hel'l. Pleuse ccmtac.:t me if yo~• n~ed more 
information. 
··--------·····----------------------------------~······-······················-·········-------------···---········ 

'~~ Consult ledger on Figure 1 for an exphlnation of sample nomenchm•re. 
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NMIU 

Dr. 81tty Hltfll 
l.ol Alamos National Laboratories 
Me e11e 
Los Alamos, NM 87545 

Or. Harris. 

February 2 7, 1 s•• 

----------
Here are the results of the total metals analyMs for thtlaoil nmples from th• J)roject 

wttn Profaasor Jarry Brian at New Mexico Junior College. mui soils were digested In dilute 

nitric acid with subeequent addition of hydrogen peroxide to extract the m•tals. 

TOTAL METALS (ppm) 

SAMPLE II lt. Cd ~ MEIHOQ 

QCB-1 300 4.8 0.41 11 38 SW-848 7000 Series 

QC$-2 120 2.1 0.14 7.2 30 sw;a48 7000 Series 

QC&-3 330 2.4 3.4 9.2 12 SW·848 7000 Series 

QES1 130 2.8 0.10 13 28 SW-848 7000 Series 

QES-2 270 3.0 0.32 10 38 SW-848 7000 Series 

QES.3 130 3.3 0.20 ,. 72 sw .. a48 7000 Series 

OES·3 dup 170 3.7 0.14 18 .. SW-848 7000 Series 

OES.4 480 3.8 0.18 12 28 SW-846 7000 Seriu 

QW&-1 170 z.z 0.08 5.2 Z4 SW-841 7000 Seriea 
QWI-2 140 2.2 0.20 e.o 24 SW-848 7000 Series 

QWS.3 120 2.8 0.24 1.0 13 SW-848 7000 Series 

OWS--4 170 1.8 0.72 1.0 40 SW-848 7000 Series 

QWS-5 210 3.1 0.32 ,, 48 SW-848 7000 Series 

NQJE: Thl &W .. 846 7000 series analyses bV graphite furnace for the above metals beer the 

fallowing method numbera: 

Mfthgd 
yogt Nymblr 

Barium 
Berymum 
Cadmium 
Chrcmtum 
Lelld 

7011 
1081 

7131A 
71511 
7421 
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Typical recoYeries are as follows: 

Barium 
BervUium 
Cadmium 
Lead 

Or. H.arris, 

SimQlt 

QEW-4 
QEW-4 
OEW-4 
QWW-6 

%Becoverv 

130 
71 

··= 67 
102 

Thank you for vour patience. The new instrunwnt I ran these samples on was 
fraught with defect. It took a long while to bring the instrument up to my standard. The 
goad neW& ia th•t I have it functioning well now. and should you need.more work of this 
type, it will take a few days, instead of a few months. The report for the soils metats 
analyses should arrive in 2-3 days. 

2 
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CONTAMINANTS AT TA-14, Q-SITE 

[41002 

D1.1ring the summer of 1995 a university team from Hobbs Junior C :iege tlnd r constrw,;[ed sample collectors at twelve locations at Q-SZTE. TA-14. The purpo~e of the project was [0 •. qua"tify the concentrations of ~,:ontan1in:uns of concem (COC). Wurer •1nd ~oil sample~ were· collected 3nd <tnalyzed for volatile orgnnics. sem i-volurile organics, ex: plosives. and metals. Also. samples were screened for radiation. 

Results obtained using Gas Chromatography and Mass Spectroscopy (GC/MS), showed no detectable amounts of volatile und semi~volatile organics. However, high performance liquid chromatography (HPLC} analy:;es confinned parts per billion (ppb) levels of explosives in the soil at two sample poinrs QCS-3 and QWS-1. * Small pieces of uranium oxide were found in and around a sump, Q-43 (west and near Gun Facility), and along the low~r bonom edge, QWW-1, of a recently installed access road. Otherwise, no radiation was derec[ed in rhe samples. 

The United States Environmental Protection Agenc.:y (US-EPA) method SWR46-700 series. which uses an atomic absorption spectrophotometer with :t graphite furnace derector, was employed to determine merul contamin~:~tion soil and wa~te samples. Parts per million (ppm) levels of barium, beryllium, cadmium, chromium, and lend were detected. 

US-EPA SW846 Method 8330 was used by Wayne King, DX-2, to analyze soil and water samples possibly conmminnted with explo::;ives. 

The concentrations of volatile and semi-volatile org•1nics in soil and w~uer !'iitmples were determined by Jeff Robens of CST-12 by standard US-EPA merhods. 

The paper describing rhis work has not been pt~blishecl. Please c.;ontact me if you need more information. 

* Consult ledger on Figure I for an explanation of s:i mple nomenclature. 
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The results for the 1 0 water samples submitted for analysis for the metals barium, 
beryllium, cadmium, chromllJm and lead follow. Results are given in micrograms/liter. 

TOTAL METALS (ug/L) 

SAMPLE; lA Ia .cd Ct METHOD 

QEW-1 120 3 1.0 s.s 11 SW-848 7000 Series 
QEW-3 11!1 <0.1 1.0 5.1 <1.0 SW-846 7000 Series 
QEW-4 66 0.6 2.8 4.8 1.0 SW-846 7000 Series 

OWW·1 40 0.5 <0.1 2.8 <1.0 SW-846 7000 Series 
QWW-2,3 4!5 <0.1 <0.1 2.8 1.0 SW-846 7000 Series 
QWW-4 70 <0.1 <0.1 2.7 1.8 SW-846 7000 Series 
QWW-6 70 1.7 1.9 1.9 2.7 SW~846 7000 Series 

QCW-1 2!5 0.8 <0.1 4.2 2.8 SW·846 7000 Series 
QCW-2 28 0.9 <0.1 3.9 5.1 SW-846 7000 Series 
QCW-3 57 0.3 <0.1 4.3 5.9 SW-846 7000 Series 

NOTE: The SW-846 7000 series analyses by graphit& furnace for the above metals bear 
the following method numbers: 

Metbgd 
Mmi1 Number 

Barium 7081 
Beryllium 7091 
Cadmium 7131A 
Chromium 7191 
Lead 7421 

1 
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EM-9 SEMIVOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: Philip R. Fresquez 
FROM: Bridgid Brug, EM-9 Organic section 
THROUGH: Chris Leibman, EM-9 Organic section leader} 

Anthony Lombardo, EM-9 Organic section 11- s l.{P 
REQUEST NUMBER: 14401 
MATRIX: Soil 
SUMMARY DATE: May 4, 1993 

SAMPLE TARGET COMPOUNDS AMOUNT LOQ 
ID FOUND {uqjKg) {ug/Kg) 

. 93.04902 (Blank) NONE <330 330 
·93.04903 (Blank) NONE <330 330 
93.04845 NONE <330 330 
93.04846 NONE <330 330 
93.04847 

TICs 

N 
N 
y 
y 

NONE <330 330 
f::;)) 93.04848 BIS-2-ETHYLHEXYLPHTHALATE 690 330 ~ L s-o r.r J1tt d- i-

.e. 't9 td~ V1 OJ.J pP""' .; 
i.-')0 93. 04849* 

DI-N-OCTYPHTHALATE 690 
BIS-2-ETHYLHEXYLPHTHALATE 1100 330 N (JJ 

93.04850 NONE <330 330 y 
93.04851 NONE <330 330 y 
93.04852 NONE <330 330 y 
13.04853* NONE <330 330 y 
J3. 04854 NONE <330 330 y 1\ 

St..-5093. 04855* BIS-2-ETHYLHEXYLPHTHALATE 870 330 y ~ 
y 93.04856 NONE <330 330 

93.04857* NONE <330 330 y 
93.04858 NONE <330 330 y 
93.04859 NONE <3300 3300 N 
93.04860* NONE <330 330 N 
93.04861 NONE <330 330 N 
93.04862* NONE <330 330 y 
93.04863 NONE <330 330 y 
93.04864 NQtm 

) 
<330 330 

S-5'0 93.04865* (PYRgE 3800 3300 
y 
N C..~Off'~ 

93.04866 NONE• <330 330 y 
93.04867* NONE <3300 3300 N 

"''~. 93.04868 BIS-2-ETHYLHEXYLPHTHALATE 540 330 y ~ 
y L.(). 93. 04869* NONE <330 330 

LOQ: Limit Of Quantitation 
TICs: Tentatively identified compounds 
*: Low internal standard responses (confirmed by reanalysis) 

Samples were extracted by mixing approximately 30 grams of sample with 60 
grams of sodium sulfate and sonicating with 100 ml of methylene chloride. 
The methylene chloride was separated from the solids and sonication was 
repeated with two additional 100 ml aliquot of methylene chloride. Most of 
he sample extracts were combined and concentrated to 1.0 ml final volume. 



~ne following samples were combined and concentrated to 10.0 ml final volume: n. 04859, 593.04865, M93. 04865, 093.04865, arid 593. 04867. Appropriate durrogate standards were added prior to extraction. Analysis was performed by capillary column GC/MS methods. Extraction and analysis methods are consistent with EPA SW-846 methods 3500 and 8270. Analytical column used was a J&W scientific DB5.625 30 M X .25 mm ID. 

Some of the samples were found to contain HSL target compounds above the specified limit of quantitation (see above). Non-target peaks were not identified or quantitated for this request. 

surrogate recoveries were within EPA criteria for all analyses. Many of the samples had low internal standard responses. All of these samples were analyzed twice in order to confirm matrix interference. 

All analytical hold times were met for this request. If you have any question regarding this data, please call either Anthony Lombardo or Laura Kelly at 667-5889. 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN SOIL TYPE MATRICES 

REQUEST tl: 14401 

NUMBER OF SAMPLES: 22 
MATRIX s 
ANALYST: ~JL 

Date: 05/14/93 
SURROGATE RECOVERIES 

SURROGATE 
RECOVERIES IN PERCENT (X) 

NITRO· 2,4,6-
2-FLUORO- PHENOL BENZENE 2-FLUORO- TRIBROMO· TERPHENYL 

SAMPLE NUMBERS TYPE PHENOL (D6) (D5) BIPHENYL PHENOL (D14) 

-------------------------------------------------------------------------------------------------
1 B93.04903 BLANK 19 * 24 26 35 64 89 

2 B93. 04902 BLANK 18 * 29 36 48 71 95 

3 S93.04899 SAMPLE 63 73 75 89 88 

4 S93.04900 SAMPLE 56 67 64 6'/ 85 78 

5 M93.04845 MATRIX SPIK 54 74 67 76 94 86 

D93.04845 MATRIX SP·D 41 63 55 67 86 85 

S93.04845 SAMPLE 30 48 46 66 82 78 

S93.04846 SAMPLE 38 58 52 68 88 86 

S93.04847 SAMPLE 39 61 52 75 91 96 

10 S93.04848 SAMPLE 31 54 46 63 89 102 

11 S93.04849 SAMPLE 43 69 61 95 108 123 

12 S93.04850 SAMPLE 28 48 43 60 92 100 

13 S93.04851 SAMPLE 38 57 54 69 76 89 

14 S93.04852 SAMPLE 42 66 58 73 93 98 

15 S93.04853 SAMPLE 40 55 54 66 78 90 

16 S93.04854 SAMPLE 41 63 53 71 90 94 

17 S93.04855 SAMPLE 36 65 52 80 110 108 

18 S93.04856 SAMPLE 41 61 53 66 95 87 

19 S93.04857 SAMPLE 54 75 71 91 115 115 

20 S93.04858 SAMPLE 52 78 64 81 101 85 

21 S93.04859 SAMPLE 60 82 74 83 102 93 

22 S93.04860 SAMPLE 58 78 68 82 106 109 

Average X Surrogate Recovery ••• 39 55 52 64 84 88 

Defined Lower QC Limits (X) •••• 23 24 23 30 19 18 

Defined Upper QC Limits (X) •••• 121 113 120 115 122 137 

Observed Lower QC Limits (X) ••• 18 24 26 35 64 78 

Observed Upper QC Limits (X) ••• 63 74 75 76 94 102 

If X Surrogate Recovery is Followed by a "*", it is out of QC Limits. 

·-' 

Re. By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN SOIL TYPE MATRICES 

REQUEST fl: 14401 

NUMBER OF SAMPLES: 11 
MATRIX s 
ANALYST: AJL 
Date: 05/14/93 

SURROGATE RECOVERIES 

SURROGATE 
RECOVERIES IN PERCENT (X) 

NITRO· 2,4,6-
2-FLUORO· PHENOL BENZENE 2·FLUORO· TRIBROMO· TERPHENYL 

SAMPLE NUMBERS TYPE PHENOL CD6) (D5) BIPHENYL PHENOL (D14) 
··-----------------------------------------------------------------------------------------------1 M93.04865 MATRIX SPIK 73 90 79 88 83 113 

2 D93.04865 MATRIX SP·D 73 93 78 92 90 116 
3 S93.04861 SAMPLE 36 51 44 57 93 88 
4 S93.04862 SAMPLE 56 80 68 80 90 104 
5 593.04863 SAMPLE 46 65 61 86 124 * 122 
6 S93.04864 SAMPLE 67 84 82 89 101 127 

S93.04865 SAMPLE n 86 84 84 81 114 
593.04866 SAMPLE 43 59 54 65 94 95 
S93.04867 SAMPLE 79 88 75 90 97 118 

10 593.04868 SAMPLE 67 86 74 85 109 95 
11 S93.04869 SAMPLE 83 99 90 91 115 117 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Average X surrogate Recove~··· 61 78 70 82 96 109 
Defined Lower QC Limits CX) •••• 23 24 23 30 19 18 
Defined Upper QC Limits CX) •••• 121 113 120 115 122 137 

Observed Lower QC Limits (X) ••• 36 51 44 57 81 88 
Observed Upper QC Limits CX) ••• 79 93 84 92 124 127 

If X Surrogate Recovery is Followed by a "*", it is out of QC Limits. 

R~ By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
MATRIX SPIKE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMClJNT SPIKED 
REQUEST tl: 14401 (G or L) IN UG/KG 
NUMBER OF SAMPLES: 22 ACIDS BASES LOQ (UG/KG) 
SPIKE ID: (STARTS M OR E) M93.04845 SPIKE 28.662 3489 1744 330 
SPIKE DUP ID: (STARTS D OR f) D93.04845 SPIKE·DUP28.277 3536 1768 330 
RAW DATA WITH: 14401 
ANALYST: AJL 

SPIKE SPIKE·DUP LOW. UPP. 
SPIKE SPIKE·DUP " " REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

2300 1900 66X 54 X 20X 26 90 35 

2· ~--~.JROPHENOL 2400 1900 69X 54 X 25X 25 102 50 

1,4-DICHLOROBENZENE 1100 870 63X 49X 25X 28 104 27 

N·NITROSO·DI·N·PROPYLAMINE 1300 1100 75X 62X 18X 41 126 38 

1,2,4-TRICLOROBENZENE 1200 950 69X 54 X 25X* 38 107 23 

4·CHLOR0·3·METHYLPHENOL 2300 2200 66X 62X 6X 26 103 33 

ACENAPHTHENE 1300 1200 75X 68X 9X 31 137 19 

4-NITROPHENOL 2500 2600 72X 74X 3X 11 114 50 

2,4-DINITROTOLUENE 1400 1300 sox 74X 9X 28 89 47 

PENTACHLOROPHENOL 3000 2800 86X 79X 8X 17 109 47 

PYRENE 1500 1500 86X 85X 1X 35 142 36 

,.~ .. If X Matrix Recovery is Followed by a"*", it is out of QC Limits. 

Rev1ewed By: 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
MATRIX SPIKE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMOUNT SPIKED 
REQUEST tl: 14401 (G or L) IN UG/KG 
NUMBER OF SAMPLES: 11 ACIDS BASES LOCI (UG/KG) 
SPIKE ID: (STARTS M OR E) M93.04865 SPIKE 27.931 3580 1790 3300 
SPIKE DUP ID: (STARTS D OR F) D93.04865 SPIKE-DUP27.493 3637 1819 3300 
RAW DATA WITH: 14401 
ANALYST: AJL 

SPIKE SPIKE-DUP LOW. UPP. 
SPIKE SPIKE-DUP X X REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

<LOCI <LOCI OX* OX* ERR ** 26 90 35 

2-~ .. ~o.lROPHENOL <LOCI <LOCI OX* OX* ERR ** 25 102 50 

1,4-DICHLOROBENZENE <LOCI <LOCI OX* OX* ERR ** 28 104 27 

N-NITROSO-DI-N-PROPYLAMINE <LOCI <LOCI OX* OX* ERR ** 41 126 38 

1,2,4-TRICLOROBENZENE <LOCI <LOCI OX* OX* ERR ** 38 107 23 

4-CHLOR0-3-METHYLPHENOL <LOCI <LOCI OX* OX* ERR ** 26 103 33 

ACENAPHTHENE <LOCI <LOCI OX* OX* ERR ** 31 137 19 

4-NITROPHENOL <LOCI <LOCI OX* OX* ERR- 11 114 50 

2,4-DINITROTOLUENE <LOCI <LOCI OX* OX* ERR ** 28 89 47 

PENTACHLOROPHENOL <LOCI <LOCI OX* OX* ERR ** 17 109 47 

PYRENE <LOCI <LOCI OX* OX* ERR ** 35 142 36 

lf X Matrix Recovery is Followed by a 11*11 , it is out of QC Limits. 

Reviewed By: 



EM-9 SEMIVOLATILE ORGANIC ANALYSIS 
SUMMARY OF ANALYTICAL RESULTS 

TO: Philip R. Fresquez 
FROM: Bridgid Brug, EM-9 Organic section 
THROUGH: Chris Leibman, EM-9 Organic section leader ~) 

Anthony Lombardo, EM-9 Organic section )"\.. 0\,~ 
REQUEST NUMBER: 14401 
MATRIX: Water 
SUMMARY DATE: May 4, 1993 

SAMPLE 
ID 

TARGET COMPOUNDS 
FOUND 

93.05027 (Blank) NONE 
93.04870 BENZOIC ACID 

LOQ: Limit Of Quantitation 
TIC: Tentatively Identified Compound 

AMOUNT 
(ug/L) 

<10 
58 

LOQ 
(ugjL) 

10 
10 

TICs 
(Y/H) 

y 
y 

Samples were extracted by liquid-liquid extraction method. Methylene 
chloride was used as the extraction sol vent. Sample extracts were then 
concentrated to 1.0 ml final volume. Appropriate surrogate standards were 
added prior to extraction. Analysis was performed by capillary column GC/MS 
methods. Extraction and analysis methods are consistent with EPA SW-846 
~ethods 3520 and 8270. Analytical column used was a J&W Scientific DB.625 
30M by 0.25 mm ID, 0.5 micron film. 

The sample extract was found to contain HSL target compounds above the 
specified limit of quantitation (see above). Non-target compounds were not 
identified or quantitated for this request. 

Surrogate recoveries were within EPA criteria for all analyses. 
standard responses were within criteria for all analyses. 

Internal 

All analytical hold times were met for this request. If you have any 
questions regarding this data, please call either Anthony Lombardo or Laura 
Kelly at 667-5889. 



,. 

1 
2 
3 
4 
5 
... 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

REQUEST tl: 

NUMBER OF SAMPLES: 
MATRIX 
ANALYST: 
Date: 

SURROGATE 
RECOVERIES IN PERCENT (X) 

SAMPLE NUMBERS TYPE 

B93.05027 BLANK 
S93.04762 SAMPLE 
E93.04764 BLANK SPIKE 
F93.04764 BLANK SP·DU 
S93.04870 SAMPLE 

Average X Surrogate Recovery ••• 
Defined Lower QC Limits (X) •••• 
Defined Upper QC Limits (X) •••• 

Observed Lower QC Limits (X) ••• 
Observed Upper QC Limits (X) ••• 

LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE·9 
SURROGATE RECOVERIES FOR SEMI-VOLATILES 

IN WATER 

14401 

5 

w 
AJL 

05/26/93 

2·FLUORO· 
PHENOL 

57 
40 
30 
26 
54 

41 
21 

100 

26 
57 

PHENOL 
(D6) 

72 
52 
35 
35 
67 

52 
10 
94 

35 
72 

SURROGATE RECOVERIES 

NITRO· 
BENZENE 

(D5) 

63 
47 
56 
36 

72 

55 
35 

114 

36 

72 

2·FLUORO· 
BIPHENYL 

57 
53 
56 
42 * 
72 

56 
43 

116 

42 
72 

2,4,6· 
TRIBR(Jif()· 

PHENOL 

52 
58 
40 
42 
96 

58 
10 

123 

40 
96 

'f X Surrogate Recovery is Followed by a "*", it is out of QC Limits. 

By: 

TERPHENYL 
(D14) 

86 
81 
77 
86 

30 * 

72 

33 
141 

30 
86 



LOS ALAMOS NATIONAL LABORATORY 
HEALTH, SAFETY AND ENVIRONMENT DIVISION 

HSE-9 
MATRIX SP!KE RECOVERIES FOR SEMI-VOLATILES 

DRY WT/VOL AMOUNT SPIKED (50 OR 100 ug/ml) 
REQUEST 1#: 14401 (G or L) IN UG/KG or UG/L 
NUMBER OF SAMPLES: 5 ACIDS BASES LOQ (UG/KG) 
SPIKE ID: (STARTS M OR E) E93.04764 SPIKE 100 50 10 
SPIKE DUP ID: (STARTS D OR F) F93.04764 SPIKE·DUP 100 50 10 
RA\1 DATA \liTH: 14388 
ANALYST: AJL 

SPIKE SPIKE·DUP LOW. UPP. 
SPIKE SPIKE-DUP X X REC. REC. RPD 

REC. REC. REC. REC. RPD LIM. LIM. LIM. 

35 36 35X 36X 3X 12 89 42 

2-~ _.JROPHENOL 36 32 36X 32X 12X 27 123 40 

1,4-DICHLOROBENZENE 22 14 44X 28X* 44X* 36 97 28 

N·NITROSO·DI-N·PROPYLAMINE 31 20 62X 40X* 43X* 41 116 38 

1,2,4-TRICLOROBENZENE 23 15 46X 30X* 42X* 39 98 28 

4-CHLOR0-3-METHYLPHENOL 44 41 44X 41X 7'X 23 97 42 

ACENAPHTHENE 31 24 62X 48X 25X 46 118 31 

4-NITROPHENOL 31 <LOQ 31X OX* 200X* 10 80 50 

2,4-DINITROTOLUENE 39 15 78X 30X 89X* 24 96 38 

PENTACHLOROPHENOL 47 <LOQ 47'X OX* 200X* 9 103 50 

PYRENE 43 46 86X 92X 7'X 26 127 31 

If X Matrix Recovery is Followed by a "*", it is out of QC Limits. 

Reviewed By: 



REPORT NU..--11: 18672 Page: 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWS on 26-May-1993 

REQUEST NUMBER: 14401 MATRIX: II ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 39 

OWNER: Philip R. Fresquez GRCXJP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA Sll-846 3RD 

Customer Sample Results. Sample# 93.04870 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPCXJND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-RIN 93.04870 83329 < 10. UG/L 5/25/93 Acenaphthene 
14-35-RIN 93.04870 208968 < 10. UG/L 5/25/93 Acenaphthylene 
14-35-RIN 93.04870 62533 < 10. UG/L 5/25/93 Aniline 
14-35-RIN 93.04870 120127 < 10. UG/L 5/25/93 Anthracene 
14-35-RIN 93.04870 103333 < 10. UG/L 5/25/93 Azobenzene 
14-35-RIN 93.04870 92875 < 10. UG/L 5/25/93 m-Benzidine 
14·35-RIN 93.04870 56553 < 10. UG/L 5/25/93 Benzo[a]anthracene 
14·35-RIN 93.04870 50328 < 10. UG/L 5/25/93 Benzo [a] pyrene 
14·35-RIN 93.04870 205992 < 10. UG/L 5/25/93 Benzo[blfluoranthene 
14·35-RIN 93.04870 191242 < 10. UG/L 5/25/93 Benzo[g,h,ilperylene 
14·35-RIN 93.04870 207089 < 10. UG/L 5/25/93 Benzo[klfluoranthene 
14·35-RIN 93.04870 65850 58. 17.4 UG/L 5/25/93 Benzoic acid 
14·35-RIN 93.04870 100516 < 10. UG/L 5/25/93 Benzyl alcohol 
14·35-RIN 93.04870 111911 < 10. UG/L 5/25/93 Bis(2-chloroethoxy)methane 
14·35-RIN 93.04870 111444 < 10. UG/L 5/25/93 Bis(2-chloroethyl)ether 
14·35-RIN 93.04870 108601 < 10. UG/L 5/25/93 Bis(2-chloroisopropyl)ether 
14·35-RIN 93.04870 117817 < 10. UG/L 5/25/93 Bis(2·ethylhexyl)phthalate 
14-35-RIN 93.04870 101553 < 10. UG/L 5/25/93 4-Bromophenylphenyl ether 
14-35-RIN 93.04870 85687 < 10. UG/L 5/25/93 Butyl benzyl phthalate 
14-35-RIN 93.04870 59507 < 10. UG/L 5/25/93 4-Chloro-3-methylphenol 
14·35-RIN 93.04870 106478 < 10. UG/L 5/25/93 4-Chloroaniline 
14·35-RIN 93.04870 91587 < 10. UG/L 5/25/93 2-Chloronaphthalene 
14·35-RIN 93.04870 95578 < 10. UG/L 5/25/93 a-Chlorophenol 
14·35-RIN 93.04870 7005723 < 10. UG/L 5/25/93 4-Chlorophenylphenyl ether 
14·35-RIN 93.04870 218019 < 10. UG/L 5/25/93 Chrysene 
14·35-RI' ~.04870 84742 < 10. UG/L 5/Zr Di-n-butyl phthalate 



REPORT Nlll'lt1ER: 18672 
Page: 2 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-RIN 93.04870 117840 < 10. UG/L 5/25/93 Di-n-octyl phthalate 
14-35-RIN 93.04870 53703 < 10. UG/L 5/25/93 Dibenzo[a,hJanthracene 
14-35-RIN 93.04870 132649 < 10. UG/L 5/25/93 Dibenzofuran 
14-35-RIN 93.04870 95501 < 10. UG/L 5/25/93 a-Dichlorobenzene (1,2> 
14-35-RIN 93.04870 541731 < 10. UG/L 5/25/93 m-Dichlorobenzene (1,3) 
14-35-RIN 93.04870 106467 < 10. UG/L 5/25/93 p-Dichlorobenzene (1,4) 
14-35-RIN 93.04870 91941 < 10. UG/L 5/25/93 3,3'-Dichlorobenzidine 
14-35-RIN 93.04870 120832 < 10. UG/L 5/25/93 2,4-Dichlorophenol 
14-35-RIN 93.04870 84662 < 10. UG/L 5/25/93 Diethyl''~alate 
14·35-RIN 93.04870 131113 < 10. UG/L 5!25/93 Dimethyl'· Flfithalate 
14-35-RIN 93.04870 105679 < 10. UG/L 5!25/93 2,4-Dimethylphenol 
14-35-RIN 93.04870 51285 < 10. UG/L 5/25/93 2,4-Dinitrophenol 
14-35-RIN 93.04870 121142 < 10. UG/L 5/25/93 2,4-Dinitrotoluene 
14-35-RIN 93.04870 606202 < 10. UG/L 5/25/93 2,6-Dinitrotoluene 
14-35-RIN 93.04870 206440 < 10. UG/L 5/25/93 Fluoranthene 
14·35-RIN 93.04870 86737 < 10. UG/L 5/25/93 Fluorene 
14-35-RIN 93.04870 118741 < 10. UG/L 5/25/93 Hexachlorobenzene 
14-35-RIN 93.04870 87683 < 10. UG/L 5/25/93 Hexachlorobutadiene 
14-35-RIN 93.04870 n474 < 10. UG/L 5/25/93 Hexachlorocyclopentadiene 
14-35-RIN 93.04870 6m1 < 10. UG/L 5/25/93 Hexachloroethane 
14-35-RIN 93.04870 193395 < 10. UG/L 5/25/93 lndeno[1,2,3-cdJ pyrene 
14-35-RIN 93.04870 78591 < 10. UG/L 5/25/93 lsophorone 
14-35-RIN 93.04870 534521 < 10. UG/L 5/25/93 2·Methyl-4,6-dinitrophenol 
14-35-RIN 93.04870 91576 < 10. UG/L 5/25/93 2-Methylnaphthalene 
14-35-RIN 93.04870 95487 < 10. UG/L 5/25/93 2-Methylphenol 
14-35-RIN 93.04870 106445 < 10. UG/L 5/25/93 4-Methylphenol 
14-35-RIN 93.04870 91203 < 10. UG/L 5/25/93 Naphthalene 
14-35-RIN 93.04870 88744 < 10. UG/l 5/25/93 2-Nitroanil ine 
14-35-RIN 93.04870 99092 < 10. UG/L 5/25/93 3-Nitroaniline 
14-35-RIN 93.04870 100016 < 10. UG/L 5/25/93 4-Ni troanil ine 
14-35-RIN 93.04870 98953 < 10. UG/l 5/25/93 Nitrobenzene 
14·35-RIN 93.04870 88755 < 10. UG/L 5/25/93 2-Nitrophenol 
14-35-RIN 93.04870 100027 < 10. UG/l 5/25/93 4-Nitrophenol 
14-35-RIN 93.04870 621647 < 10. UG/l 5/25/93 N-Nitrosodi-n-propylamine 
14-35-RIN 93.04870 62759 < 10. UG/L 5/25/93 N-Nitrosodimethylamine 
14-35-RH ;.04870 86306 < 10. UG/L 5/2" N-Nitrosodiphenylamine 



REPORT NUMb~... 18672 
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******************** EH-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-RIN 93.04870 87865 < 10. UG/L 5/25/93 Pentachlorophenol 
14-35-RIN 93.04870 85018 < 10. UG/L 5/25/93 Phenanthrene 
14-35-RIN 93.04870 108952 < 10. UG/L 5/25/93 Phenol 
14-35-RIN 93.04870 129000 < 10. UG/L 5/25/93 Pyrene 
14-35-RIN 93.04870 120821 < 10. UG/L 5/25/93 1,2,4-Trichlorobenzene 
14-35-RIN 93.04870 95954 < 10. UG/L 5/25/93 2,4,5-Trichlorophenol 
14-35-RIN 93.04870 88062 < 10. UG/L 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04870 

none 



REPORT NUMBER: 186n 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

EPA SEMIVOLATILES Prepared by: B\18 on 26-May-1993 

REQUEST NUMBER: 14401 MATRIX: W ANALYST: ANTHONY LOMBARDO NOTEBOOK: R8142 PAGE: 39 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL·STOP: K490 PHONE: 7·0815 

PROGRAM COOE: M106 

TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QA SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

Page: 4 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLANK QC SAMPLES RUN WITH THIS BATCH 

Blank Results. Sample# 93.05027 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20226 93.05027 83329 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Acenaphthene 
00.20226 93.05027 208968 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Acenaphthylene 
00.20226 93.05027 62533 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Aniline 
00.20226 93.05027 120127 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Anthracene 
00.20226 93.05027 103333 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Azobenzene 
00.20226 93.05027 92875 < 10. UG/L 0.0 5/25/93 UNDER CONTROL m·Benzidine 
00.20226 93.05027 56553 < 10. UG/L 0.0 5!25/93 UNDER CONTROL Benzo[a]anthracene 
00.20226 93.05027 50328 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[a]pyrene 
00.20226 93.05027 205992 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[blfluoranthene 
00.20226 93.05027 191242 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[g,h.iJperylene 
00.20226 93.05027 207089 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzo[k]fluoranthene 
00.20226 93.05027 65850 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzoic acid 
00.20226 93.05027 100516 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Benzyl alcohol 
00.20226 93.05027 111911 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethoxy)methane 
00.20226 93.05027 111444 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethyl)ether 
00.20226 93.05027 108601 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2·chloroisopropyl)ether 
00.20226 93.05027 117817 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 
00.20226 93.05027 101553 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Bromophenylphenyl ether 
00.20226 93.05027 85687 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Butyl benzyl phthalate 
00.20226 93.05027 59507 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Chloro-3-methylphenol 
00.20226 93.05027 106478 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4·Chloroaniline 
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CUST(JIIER 
NUMBER 

00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 
00.20226 

SAMPLE 
NUMBER 

93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 
93.05027 

ANALYSIS 

91587 
95578 
7005723 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
77474 
6m1 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 
100016 
98953 

ANALYTICAL 
RESULT 

< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
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< 10. 
< 10. 
< 10. 
< 10. 
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< 10. 
< 10. 
< 10. 
< 10. 
< 10. 
< 10. 

*************** EM-9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

************** 

C(JIIPLETION 
DATE COMMENT 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

C(JIIPOUND 
NAME 

Page: 6 

2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo[a,hlanthracene 
Dibenzofuran 
a-Dichlorobenzene (1,2) 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1,2,3-cdl~rene 

lsophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroani line 
4-Nitroaniline 
Nitrobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME . 

00.20226 93.05027 88755 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 
00.20226 93.05027 100027 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 4-Nitrophenol 
00.20226 93.05027 621647 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N·Nitrosodi·n-propylamine 00.20226 93.05027 62759 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N-Nitrosodimethylamine 
00.20226 93.05027 86306 < 10. UG/L 0.0 5/25/93 UNDER CONTROL N·Nitrosodiphenylamine 
00.20226 93.05027 87865 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 
00.20226 93.05027 85018 < 10. UG/L D.O 5/25/93 UNDER CONTROL Phenanthrene 
00.20226 93.05027 108952 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Phenol 
00.20226 93.05027 129000 < 10. UG/L 0.0 5/25/93 UNDER CONTROL Pyrene 
00.20226 93.05027 120821 < 10. UG/L 0.0 5!25/9' !'4DER CONTROL 1,2,4-Trichlorobenzene 
00.20226 93.05027 95954 < 10. UG/L 0.0 5/25/9j uNDER CONTROL 2,4,5-Trichlorophenol 
00.20226 93.05027 88062 < 10. UG/L 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Blank Spike R~SIJl t~~ Sa~!e 1_23.04764 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE AMOONT AMOUNT QC QC COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20226 93.04764 83329 50. 31. UG/L 0.0 5/25/93 Acenaphthene 00.20226 93.04764 59507 100. 44. UG/L 0.0 5/25/93 4-Chloro-3-methylphenol 00.20226 93.04764 95578 100. 36. UG/L 0.0 5/25/93 a-Chlorophenol 
00.20226 93.04764 106467 50. 22. UG/L 0.0 5/25/93 p-Dichlorobenzene (1,4) 00.20226 93.04764 121142 50. 40. UG/l 0.0 5/25/93 2,4-Dinitrotoluene 00.20226 93.04764 100027 100. 31. UG/l 0.0 5/25/93 4-Nitrophenol 
00.20226 93.04764 621647 50. 31. UG/l 0.0 5/25/93 N-Nitrosodi-n-propylamine 00.20226 93.04764 87865 100. 47. UG/l 0.0 5/25/93 Pentachlorophenol 
00.20226 93.04764 1081}52 100. 35. UG/L 0.0 5/25/93 Phenol 
00.20226 93.04764 129000 50. 43. UG/l 0.0 5/25/93 Pyrene 
00.20226 93.04764 120821 50. 23. UG/l 0.0 5/25/93 1,2,4-Trichlorobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

Blank Spike Duplicate Results. Sample# 93.04764 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE AMOUNT AMOUNT QC QC COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20226 93.04764 83329 50. 24. UG/L 0.0 5/25/93 Acenaphthene 
00.20226 93.04764 59507 100. 41. UG/L 0.0 5/25/93 4-Chloro-3-methylphenol 
00.20226 93.04764 95578 100. 32. UG/L 0.0 5/25/93 a-Chlorophenol 
00.20226 93.04764 106467 50. 14. UG/L 0.0 5/25/93 p-Dichlorobenzene (1,4) 
00.20226 93.04764 121142 50. 15. UG/L 0.0 5/25/93 2,4-Dinitrotoluene 
00.20226 93.04764 100027 100. 10. UG/L 0.0 5/25/93 4-Nitrophenol 
00.20226 93-04764 621647 50. 20. UG/L 0.0 5/25/93 N-Nitrosodi-n-propylamine 
00.20226 93.04764 87865 100. 10. UG/L 0.0 5/25/93 Pentachlorophenol 
00.20226 93.04764 108952 100. 36. UG/L 0.0 5/25/93 Phenol 
00.20226 93.04764 129000 50. 46. UG/L 0.0 5/25/93 Pyrene 
00.20226 93.04764 120821 50. 15. UG/L 0.0 5/25/93 1,2,4-Trichlorobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLIND QA SAMPLES RUN WITH THIS BATCH 

Blind QC Results. Sample# 93.04762 Date Collected: 3/31!93 Date Received: 4/01/93 Date Extracted: 4/05/93 Date Analyzed: 4/28/93 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT COMPOUND-NAME 

93-04762 83329 < 10. UG/L o_o 5!10/93 UNDER CONTROL Acenaphthene 
93.04762 208968 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Acenaphthylene 
93.04762 62533 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Aniline 
93.04762 120127 59. 17.7 UG/L 78. 4- 5/10/93 UNDER CONTROL Anthracene 
93.04762 103333 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Azobenzene 
93.04762 92875 < 10. UG/L 0.0 5/10/93 UNDER CONTROL m-Benzidine 
93.04762 56553 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo(a]anthra . .:ne 
93_04762 50328 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo (a] pyrene 
93.04762 205992 < 10- UG/L 0.0 5/10/93 UNDER CONTROL Benzo(b]fluoranthene 
93-04762 191242 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo(g,h,ilperylene 
93.04762 207089 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzo(klfluoranthene 
93.04762 65850 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Benzoic acid 
93-04762 100516 < 10. UG/L o_o 5/10/93 UNDER CONTROL Benzyl alcohol 
93-04762 111911 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Bis(2-chloroethoxy)methane 
93.04762 111444 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Bis(2-chloroethyl)ether 
93.04762 108601 < 10- UG/L 0.0 5/10/93 UNDER CONTROL Bis(2·chloroisopropyl)ether 
93.04762 111817 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Bis(2·ethylhexyl)phthalate 
93-04762 101553 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 4-Bromophenylphenyl ether 
93.04762 85687 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Butyl benzyl phthalate 
93.04762 59507 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 4-Chloro-3-methylphenol 
93.04762 106418 65. 19.5 UG/L 84. 4. 5/10/93 UNDER CONTROL 4-Chloroani line 
93.04762 91587 < 10. UG/L 0.0 5/10/93 UNDER CONTROL 2-Chloronaphthalene 
93.04762- 95518 < 10. UG/L 0.0 5/10/93 UNDER CONTROL a-Chlorophenol 
93.04762 7005723 < 10- UG/L 0.0 5/10/93 UNDER CONTROL 4-Chlorophenylphenyl ether 
93.04762 218019 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Chrysene 
93.04762 ""42 < 10. UG/L 0.0 5/10/93 UNDER CONTROL Di-n-butyl phthalate 
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.17840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 

93.04762 121142 
93.04762 606202 
93.04762 206440 
93.04762 .86737 
93.04762 118741 
93.04762 87683 
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93.04762 
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93.04762 
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93.04762 
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93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
93.04762 
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n474 
6m1 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 
100016 
98953 
88755 
100027 
621647 
62759 
86306 
87865 
85018 
108952 
129000 
120821 
95954 
88062 

< 10. 
< 10. 
< 10. 
< 10. 
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< 10. 
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< 10. 
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8.1 

24.3 

10.2 

19.8 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
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0.0 
0.0 
0.0 
0.0 

80. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

102. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

103. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

97. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

4. 

5. 

5. 

5. 

5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 OUT OF CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 OUT OF CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 
5/10/93 UNDER CONTROL 

Di-n-octyl phthalate 
Dibenzo[a,h]anthracene 
Dibenzofuran 
o-Dichlorobenzene (1,2) 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4) 
3,3'-Dichlor~zidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno[1,2,3-cd]pyrene 
lsophorone 
2-Methyl-4,6-dinitrophenol 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroanil ine 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodi-n-propylamine 
N-Nitrosodimethylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 



REPORT NUMBER: 18672 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SURROGATE RESULTS FOR EPA SEMIVOLATILES 

Surrogate 1 = 2-Fluorophenol 
Surrogate 2 = Phenol-d5 
Surrogate 3 = Nitrobenzene·d5 
surrogate 4 = 2-Fluorobiphenyl 
Surrogate 5 = 2,4,6-Tribromophenol 
Surrogate 6 = p·Terphenyl·d14 

SAMPLE 

(CAS II = 367124) 
(CAS II = 4165622) 
(CAS II = 4165600) 
(CAS II = 321608) 
(CAS II= 118796) 
(CAS II = ) 

COMPLETION 
NUMBER UNITS Surrogate 1 Surrogate 2 Surrogate 3 Surrogate 4 Surrogate 5 Surrogate 6 DATE 

93.04762 X 40.15 52.24 46.8 
93.04764 X 29.8 34.91 56.42 
93.04764 X 25.54 35.36 35.86 
93.04870 X 53.55 66.69 71.66 
93.05027 X 57.14 71.66 63.16 

EPA Limits: 
Water X 21 - 100 10 - 94 35 - 114 
Soil X 25 - 121 24 - 113 23 - 120 

REPORT NUMBER: 18672 &d,.d~ 
t 

.Sh(D/q.J.. 
~ 

No Sllq)le Discrepancies Noted by Sllq)le Management Section 

52.9 58.12 
55.6 39.79 
41.98 42.4 
72.04 95.85 
56.92 51.74 

43 - 116 10 - 123 
30 - 115 19 - 122 

,:~ 
~ 

Date 

80.66 
76.8 
85.76 
30.18 
86.38 

33 - 141 
18 - 137 

10-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 

Section Leader 

s6,.6~ 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'ity Assurance for Health and Environmental Chemistry: 1986,' LA-1111' PP· 3·4. 

11 
QA Officer 

5j~,f93 
Date 

Page: 11 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04845 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER Nl.JotBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-0-0 93.04845 208968 < 330. UG/KG 5/25/93 Acenaphthyl ene 
14-35-0-0 93.04845 62533 < 330. UG/KG 5/25/93 Ani! ine 
14-35-0-0 93.04845 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-0-0 93.04845 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-0-0 93.04845 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-0-0 93.04845 56553 < 330. UG/KG 5/25/93 Benzo(alanthracene 
14-35-0-0 93.04845 50328 < 330. UG/KG 5/25/93 Benzo(alpyrene 
14-35-0-0 93.04845 205992 < 330. UG/KG 5/25/93 Benzo(blfluoranthene 
14-35-0-0 93.04845 191242 < 330. UG/KG 5/25/93 Benzo(g,h,ilperylene 
14-35-0-0 93.04845 207089 < 330. UG/KG 5/25/93 Benzo(klfluoranthene 
14-35-0-0 93.04845 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-0-0 93.04845 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-0-0 93.04845 111911 < 330. UG/KG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-0-0 93.04845 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35-0-0 93.04845 108601 < 330. UG/KG 5/25/93 Bis(2-chloroisopropyl)ether 
14-35-0-0 93.04845 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-0-0 93.04845 10~553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-0-0 93.04845 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-0-0 93.04845 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-0-0 93.04845 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-0-0 93.04845 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-0-0 93.04845 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 
14-35-0-0 93.04845 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-0-0 93.04845 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-0-0 93.04845 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 



REPORT NUHt.- ..• 18666 
Page: 2 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»>ER SAMPLE ANALYTICAL ANALYTICAL CC»>PLETI ON CC»>POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC»>MENT NAME 

14-35-0-0 93.04845 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 
14-35-0-0 93.04845 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,h]anthracene 
14-35-0-0 93.04845 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14-35-0-0 93.04845 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-0-0 93.04845 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-0-0 93.04845 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-0-0 - 93.04845 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-0-0 93.04845 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-0-0 93.04845 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-0-0 93.04845 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-0-0 93.04845 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-0·0 93.04845 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-0-0 93.04845 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-0-0 93.04845 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-0-0 93.04845 206440 < 330. UG/KG 5!25/93 Fluoranthene 
14·35-0-0 93.04845 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-0-0 93.04845 118741 < 330. UG/KG 5!25/93 Hexachlorobenzene 
14·35-0-0 93.04845 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-0-0 93.04845 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-0-0 93.04845 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-0-0 93.04845 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cc0pyrene 
14·35-0-0 93.04845 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-0-0 93.04845 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-0-0 93.04845 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-0-0 93.04845 95487 < 330. UG/KG 5!25/93 2-Methylphenol 
14·35·0·0 93.04845 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-0-0 93.04845 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35·0·0 93.04845 88744 < 330. UG/KG 5!25/93 2-Nitroanil ine 
14-35-0-0 93.04845 99092 < 330. UG/KG 5!25/93 3-Nitroanil ine 
14-35-0·0 93.04845 100016 < 330. UG/KG 5!25/93 4-Nitroani line 
14-35-0-0 93.04845 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-0-0 93.04845 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 
14·35·0-0 93.04845 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-0-0 93.04845 621647 < 330. UG/KG 5!25/93 N·Nitrosodi·n·propylamine 
14-35-0-0 93.04845 62759 < 330. UG/KG 5!25/93 N·Nitrosodimethylamine 
14-35-0-0 93.04845 86306 < 330. UG/KG 5!25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-0-0 93.04845 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-0-0 93.04845 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-0-0 93.04845 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-0-0 93.04845 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-0-0 93.04845 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04845 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

Matrix Spike Results for Sample I 93.04845 Date Collected: 3!31!93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE AMOUNT AMOUNT COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 83329 1744.42 1300. UG/KG 5/25/93 Acenaphthene 
14-35-0-0 93.04845 59507 3488.84 2300. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-0-0 93.04845 95578 3488.84 2400. UG/KG 5/25/93 a-Chlorophenol 
14-35-0-0 93.04845 106467 1744.42 1100. UG/KG 5/25/93 p-Dichlorobenzene (1,4> 
14-35-0-0 . 93.04845 121142 1744.42 1400. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-0-0 93.04845 100027 3488.84 2500. UG/KG 5/25/93 4-Nitrophenol 
14-35-0-0 93.04845 621647 1744.42 1300. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-0-0 93.04845 87865 3488.84 3000. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 108952 3488.84 2300. UG/KG 5/25/93 Phenol 
14-35-0-0 93.04845 129000 1744.42 1500. UG/KG 5/25/93 Pyrene 
14-35-0-0 93.04845 120821 1744.42 1200. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

Matrix Spike Duplicate Results for Sample I 93.04845 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE AMOUNT AMOUNT COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE COMMENT NAME 

14-35-0-0 93.04845 83329 1768.22 1200. UG/KG 5/25/93 Acenaphthene 
14-35-0-0 93.04845 59507 3536.44 2200. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-0-0 93.04845 95578 3536.44 1900. UG/KG 5/25/93 a-Chlorophenol 
14-35-0-0 93.04845 106467 1768.22 870. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-0-0 93.04845 121142 1768.22 1300. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-0-0 93.04845 100027 3536.44 2600. UG/KG 5/25/93 4-Nitrophenol 
14-35-0-0 93.04845 621647 1768.22 1100. UG/KG 5/25/93 N-Nitrosodi-n-propyla~ine 
14-35-0-0 93.04845 87865 3536.44 2800. UG/KG 5/25/93 Pentachlorophenol 
14-35-0-0 93.04845 108952 3536.44 1900. UG/KG 5/25/93 Phenol 
14-35-0-0 93.04845 129000 1768.22 1500. UG/KG 5/25/93 Pyrene 
14-35-0-0 93.04845 120821 1768.22 950. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROOP: EM·8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04846 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER 
NUMBER 

14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 
14·35-E-5 
14-35-E-5 
14·35-E-5 
14·35-E-5 
14·35-E-5 
14-35-E-5 
14·35-E-5 
14-35-E-5 
14-35-E-5 
14·35-E-5 
14-35-E-5 
14-35-E-5 
14-35-E-5 

SAMPLE 
NUMBER ANALYSIS 

93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 
93.04846 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 

117817 
101553 
85687 
59507 
106478 
91587 
95578 
roosn3 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOOND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[a)pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,iJperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

t'age: 5 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 
NlJ4BER NlJ4BER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-5 93.04846 117840 < 330. UG/ICG 5/25/93 Di-n-octyl phthalate 
14-35-E-5 93.04846 53703 < 330. UG/ICG 5!25/93 Dibenzo[a,hJanthracene 
14-35-E-5 93.04846 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14-35-E-5 93.04846 95501 < 330. UG/ICG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-5 93.04846 541731 < 330. UG/ICG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-5 93.04846 106467 < 330. UG/ICG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-E-5 93.04846 91941 < 330. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-5 93.04846 120832 < 330. UG/ICG 5/25/93 2,4-Dichlorophenol 
14-35-E-5 93.04846 84662 < 330. UG/ICG 5/25/93 Diethyl phthalate 
14-35-E-5 93.04846 131113 < 330. UG/ICG 5/25/93 Dimethyl phthalate 
14-35-E-5 93.04846 105679 < 330. UG/ICG 5/25/93 2,4-Dimethylphenol 
14-35-E-5 93.04846 51285 < 330. UG/ICG 5/25/93 2,4-Dinitrophenol 
14-35-E-5 93.04846 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14-35-E-5 93.04846 606202 < 330. UG/ICG 5!25/93 2,6-Dinitrotoluene 
14-35-E-5 93.04846 206440 < 330. UG/ICG 5/25/93 Fluoranthene 
14-35-E-5 93.04846 86737 < 330. UG/ICG 5!25/93 Fluorene 
14-35-E-5 93.04846 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 
14-35-E-5 93.04846 87683 < 330. UG/ICG 5!25/93 Hexachlorobutadiene 
14-35-E-5 93.04846 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14-35-E-5 93.04846 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-E-5 93.04846 193395 < 330. UG/ICG 5/25/93 lncleno[1,2,3-cdl pyrene 
14-35-E-5 93.04846 78591 < 330. UG/ICG 5/25/93 lsophorone 
14·35-E-5 93.04846 534521 < 330. UG/KG 5!25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-5 93.04846 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-E-5 93.04846 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35·E·5 93.04846 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-E-5 93.04846 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14·35·E·5 93.04846 88744 < 330. UG/ICG 5/25/93 2·Nitroanll ine 
14·35-E-5 93.04846 99092 < 330. UG/ICG 5/25/93 3-Ni troanil ine 
14·35-E-5 93.04846 100016 < 330. UG/KG 5/25/93 4-Ni troanil ine 
14·35-E-5 93.04846 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-E-5 93.04846 88755 < 330. UG/KG 5/25/93 2·Nitrophenol 
14·35-E-5 93.04846 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-E-5 93.04846 621647 < 330. UG/ICG 5/25/93 N·Nitrosodi-n·propylamine 
14·35-E-5 93.04846 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14-35-E-5 93.04846 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM·9 ANALYTICAL REPORT ********************* 

CUSTCI4ER SAMPLE ANALYTICAL ANALYTICAL CC14PLETION CCI4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CCI4MENT NAME 

14·35-E-5 93.04846 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-E-5 93.04846 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-E-5 93.04846 108952 < 330. UG/KG 5/25/93 Phenol 
14·35·E·5 93.04846 129000 < 330. UG/KG 5/25/93 Pyrene 
14·35-E-5 93.04846 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35·E·5 93.04846 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-5 93.04846 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04846 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~NER: Philip R. Fresquez GRCliP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SU-846 3RD 

Customer Sample Results. Sample# 93.04847 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 
14-35-E-10 93.04847 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPCliND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo(a]anthracene 
Benzo (a] pyrene 
Benzo(blfluoranthene 
Benzo(g,h,i]perylene 
Benzo(klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis<2-chloroethoxy)methane 
Bis<2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-.ethylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 8 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-10 93.04847 117840 < 330. UG/ICG 5!25/93 Di·n·octyl phthalate 
14·35-E-10 93.04847 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,hlanthracene 
14·35-E-10 93.04847 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14·35-E-10 93.04847 95501 < 330. UG/ICG 5/25/93 a-Dichlorobenzene (1,2) 
14·35-E-10 93.04847 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 
14·35-E-10 93.04847 106467 < 330. UG/ICG 5/25/93 p·Dichlorobenzene <1,4) 
14·35-E-10 . 93.04847 91941 < 330. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 
14·35-E-10 93.04847 120832 < 330. UG/ICG 5!25/93 2,4-Dichlorophenol 
14·35-E-10 93.04847 84662 < 330. UG/ICG 5!25/93 Diethyl phthalate 
14·35-E-10 93.04847 131113 < 330. UG/ICG 5/25/93 Dimethyl phthalate 
14·35-E-10 93.04847 105679 < 330. UG/ICG 5!25/93 2,4-Dimethylphenol 
14·35-E-10 93.04847 51285 < 330. UG/ICG 5!25/93 2,4-Dinitrophenol 
14·35-E-10 93.04847 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14·35-E-10 93.04847 606202 < 330. UG/ICG 5/25/93 2,6-Dinitrotoluene 
14·35-E-10 93.04847 206440 < 330. UG/ICG 5/25/93 Fluoranthene 
14·35-E-10 93.04847 86737 < 330. UG/ICG 5/25/93 Fluorene 
14·35-E-10 93.04847 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 
14·35-E-10 93.04847 87683 < 330. UG/ICG 5/25/93 Hexachlorobutadiene 
14·35-E-10 93.04847 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14·35-E-10 93.04847 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 
14·35-E-10 93.04847 193395 < 330. UG/ICG 5/25/93 lndeno[1 ,2,3-cd]pyrene 
14·35-E-10 93.04847 78591 < 330. UG/ICG 5!25/93 lsophorone 
14·35-E-10 93.04847 534521 < 330. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-E-10 93.04847 91576 < 330. UG/ICG 5!25/93 2-Methylnaphthalene 
14·35-E-10 93.04847 95487 < 330. UG/ICG 5!25/93 2-Methylphenol 
14·35-E-10 93.04847 106445 < 330. UG/ICG 5!25/93 4-Methylphenol 
14·35-E-10 93.04847 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14·35-E-10 93.04847 88744 < 330. UG/ICG 5/25/93 2-Nitroanil ine 
14·35-E-10 93.04847 99092 < 330. UG/ICG 5!25/93 3-Nitroaniline 
14·35-E-10 93.04847 100016 < 330. UG/KG 5!25/93 4·Nitroanfl ine 
14·35-E-10 93.04847 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-E-10 93.04847 88755 < 330. UG/KG 5!25/93 2 ·Nit ropheno l 
14·35-E-10 93.04847 100027 < 330. UG/KG 5/25/93 4·Nitrophenol 
14·35-E-10 93.04847 621647 < 330. UG/KG 5!25/93 N·Nitrosodi·n-propylamine 
14·35-E-10 93.04847 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-E-10 93.04847 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

,, 
CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-10 93.04847 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-E-10 93.04847 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-E-10 93.04847 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-E-10 93.04847 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-10 93.04847 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-10 93.04847 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14·35-E-10 . 93.04847 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04847 

none 



REPORT NUMb~~: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04848 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14·35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 
14-35-E-25 
14-35-E-25 
14-35-E-25 
14-35-E-25 

93.04848 
93.04848 
93.04848 
93.04848 
93.04848 

14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 
14-35-E-25 93.04848 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

690. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

207. 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

CCM4ENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[blfluoranthene 
Benzo[g,h,i]perylene 
Benzo[k]fluoranthene 
Benzoic acid 
Benzyl alcohol 
BisC2-chloroethoxy)methane 
BisC2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroanil ine 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 11 



REPORT NUMil ..... _ 18666 t'age: 12 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-25 93.04848 117840 690. 207. UG/KG 5/25/93 Di-n-octyl phthalate 
14·35-E-25 93.04848 53703 < 330. UG/KG 5!25/93 Dibenzo[a,h]anthracene 
14·35-E-25 93.04848 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-25 93.04848 95501 < 330. UG/KG 5!25/93 a-Dichlorobenzene (1,2) 
14-35-E-25 93.04848 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-25 93.04848 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-E-25 . 93.04848 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-E-25 93.04848 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14·35-E-25 93.04848 84662 < 330. UG/KG 5!25/93 Diethyl phthalate 
14·35-E-25 93.04848 131113 < 330. UG/KG 5!25/93 Dimethyl phthalate 
14·35-E-25 93.04848 105679 < 330. UG/KG 5!25/93 2,4-Dimethylphenol 
14-35-E-25 93.04848 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-25 93.04848 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-25 93.04848 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-E-25 93.04848 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-25 93.04848 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-E-25 93.04848 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-E-25 93.04848 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-25 93.04848 77474 < 330. UG/KG 5!25/93 Hexachlorocyclopentadiene 
14·35-E-25 93.04848 6m1 < 330. UG/KG 5!25/93 Hexachloroethane 
14·35-E-25 93.04848 193395 < 330. UG/KG 5!25/93 Indeno [1, 2,3-cd] pyrene 
14·35-E-25 93.04848 78591 < 330. UG/KG 5/25/93 Isophorone 
14-35-E-25 93.04848 534521 < 330. UG/KG 5!25/93 2-Methyl-4,6-dinitrophenol 
14·35-E-25 93.04848 91576 < 330. UG/KG 5!25/93 2-Methylnaphthalene 
14·35-E-25 93.04848 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-E-25 93.04848 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-E-25 93.04848 91203 < 330. UG/KG 5!25/93 Naphthalene 
14·35-E-25 93.04848 88744 < 330. UG/KG 5!25/93 · 2-Nitroanil ine 
14-35-E-25 93.04848 99092 < 330. UG/KG 5!25/93 3-Ni troanil ine 
14·35-E-25 93.04848 100016 < 330. UG/KG 5!25/93 4-Nitroani line 
14-35-E-25 93.04848 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-E-25 93.04848 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-E-25 93.04848 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-E-25 93.04848 621647 < 330. UG/KG 5/25/93 N·Nitrosodi-n-propylamine 
14-35-E-25 93.04848 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-E-25 93.04848 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 



REPORT NUMilL... 18666 t'age: 13 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-25 93.04848 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 
14-35-E-25 93.04848 85018 < 330. UG/KG 5!25/93 Phenanthrene 
14-35-E-25 93.04848 108952 < 330. UG/KG 5!25/93 Phenol 
14-35-E-25 93.04848 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-25 93.04848 120821 < 330. UG/KG 5!25/93 1,2,4-Trichlorobenzene 
14-35-E-25 93.04848 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-25 . 93.04848 88062 < 330 • UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04848 

none 



REPORT k~ .R: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BIIB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 
,. 

Customer Sample Results. Sample# 93.04849 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35·E·50 93.04849 
14·35-E·SO 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14-35-E-50 93.04849 
14·35-E·SO 93.04849 
14·35-E-50 93.04849 
14·35·E·50 93.04849 
14·35·E·50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 
14·35-E-50 93.04849 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
1100. 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

330. 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[alanthracene 
Benzo[a]pyrene 
Benzo[blfluoranthene 
Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4·Chloro·3·methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
o· Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 14 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTI:JIER SAMPLE ANALYTICAL ANALYTICAL CI:JIPLETION CI:JIPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CI:JIMENT NAME 

14-35-E-50 93.04849 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-E-50 93.04849 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-E-50 93.04849 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-50 93.04849 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-50 93.04849 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-50 93.04849 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-E-50 . 93.04849 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-50 93.04849 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-50 93.04849 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-E-50 93.04849 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-E-50 93.04849 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-E-50 93.04849 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-50 93.04849 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-50 93.04849 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-E-50 93.04849 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-50 93.04849 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-E-50 93.04849 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-E-50 93.04849 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-50 93.04849 n474 < 330. UG/KG 5/25/93 Hexachlorocycl~t~iene 
14-35-E-50 93.04849 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35·E-50 93.04849 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cd] pyrene 
14-35-E-50 93.04849 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-E-50 93.04849 534521 < 330. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-50 93.04849 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-E-50 93.04849 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-E-50 93.04849 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35·E·50 93.04849 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-E-50 93.04849 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14·35-E-50 93.04849 99092 < 330. UG/KG 5/25/93 3-Ni troanil ine 
14·35·E-50 93.04849 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14·35-E-50 93.04849 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-E-50 93.04849 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35·E·50 93.04849 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-E-50 93.04849 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 
14·35-E-50 93.04849 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14·35-E-50 93.04849 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-50 93.04849 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-E-50 93.04849 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-E-50 93.04849 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-E-50 93.04849 129000 < 330. UG/KG 5!25!93 Pyrene 
14-35-E-50 93.04849 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-50 93.04849 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-50 . 93.04849 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04849 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04850 Oate Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-100 93.04850 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14·35-E-100 93.04850 208968 < 330. UG/KG 5!25/93 Acenaphthylene 
14·35-E-100 93.04850 62533 < 330. UG/KG 5/25/93 Ani! ine 
14-35-E-100 93.04850 120127 < 330. UG/KG 5/25/93 Anthracene 
14·35-E-100 93.04850 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-E-100 93.04850 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14·35-E-100 93.04850 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-E-100 93.04850 50328 < 330. UG/KG 5/25/93 Benzo[alpyrene 
14·35-E-100 93.04850 205992 < 330. UG/KG 5/25/93 Benzo[b]fluoranthene 
14-35-E-100 93.04850 191242 < 330. UG/KG 5/25/93 Benzo[g,h,ilperylene 
14·35-E-100 93.04850 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-E-100 93.04850 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-E-100 93.04850 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14·35-E-100 93.04850 111911 < 330. UG/KG 5!25/93 Bis(2·chloroethoxy)methane 
14-35-E-100 93.04850 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35-E-100 93.04850 108601 < 330. UG/KG 5/25/93 Bis(2·chloroisopropyl)ether 
14·35-E-100 93.04850 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14·35-E-100 93.04850 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-E-100 93.04850 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35-E-100 93.04850 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14·35-E-100 93.04850 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 
14-35-E-100 93.04850 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35-E-100 93.04850 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14-35-E-100 93.04850 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-E-100 93.04850 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-E-100 93.04850 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-100 93.04850 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 
14·35-E-100 93.04850 53703 < 330. UG/KG 5!25/93 Dibenzo[a,hlanthracene 
14·35-E-100 93.04850 . 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-100 93.04850 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-100 93.04850 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3> 
14·35-E-100 93.04850 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14-35-E-100. 93.04850 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-E-100 93.04850 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-100 93.04850 84662 < 330. UG/KG 5!25/93 Diethyl phthalate 
14·35-E-100 93.04850 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-E-100 93.04850 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-E-100 93.04850 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14·35-E-100 93.04850 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·35-E-100 93.04850 606202 < 330. UG/KG 5/25/93 2,6-Dini trotoluene 
14·35-E-100 93.04850 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-E-100 93.04850 86737 < 330. UG/KG 5!25/93 Fluorene 
14-35-E-100 93.04850 118741 < 330. UG/KG 5!25/93 Hexachlorobenzene 
14-35-E-100 93.04850 87683 < 330. UG/KG 5!25/93 Hexachlorobutadiene 
14·35-E-100 93.04850 n474 < 330. UG/KG 5!25/93 Hexachlorocyclopentadiene 
14-35-E-100 93.04850 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-E-100 93.04850 193395 < 330. UG/KG 5/25/93 I ndeno [1 , 2, 3-cd] pyrene 
14-35-E-100 93.04850 78591 < 330. UG/KG 5!25/93 lsophorone 
14·35-E-100 93.04850 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-E-100 93.04850 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-E-100 93.04850 95487 < 330. UG/KG 5!25/93 2-Methylphenol 
14-35-E-100 93.04850 106445 < 330. UG/KG 5!25/93 4-Methylphenol 
14·35-E-100 93.04850 91203 < 330. UG/KG 5!25/93 Naphthalene 
14·35-E-100 93.04850 88744 < 330. UG/KG 5!25/93 2-Nitroanil ine 
14-35-E-100 93.04850 99092 < 330. UG/KG 5!25/93 3·Ni troani line 
14-35-E-100 93.04850 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14·35-E-100 93.04850 98953 < 330. UG/KG 5!25/93 Nitrobenzene 
14-35-E-100 93.04850 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35·E-100 93.04850 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-E-100 93.04850 621647 < 330. UG/KG 5/25/93 N-Nitrosodi·n-propylamine 
14·35-E-100 93.04850 62759 < 330. UG/KG 5!25/93 N·Nitrosodimethylamine 
14·35-E-100 93.04850 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-100 93.04850 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-E-100 93.04850 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-E-100 93.04850 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-E-100 93.04850 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-100 93.04850 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-100 93.04850 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14·35-E-100. 93.04850 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04850 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04851 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35·E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35-E·10R 93.04851 
14·35-E-10R 93.04851 
14-35-E-10R 93.04851 
14-35·E-10R 93.04851 
14-35-E-10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 
14·35-E·10R 93.04851 
14·35·E·10R 93.04851 
14·35·E·10R 93.04851 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 

COMMENT 
COMPWND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[a]anthracene 
Benzo [a] pyrene 
Benzo(b] fluoranth •. . .: 
Benzo[g,h,i)perylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroanil ine 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-E-10R 93.04851 117840 < 330. UGJKG 5/25/93 Di-n-octyl phthalate 
14-35-E-10R 93.04851 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-E-10R 93.04851 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-E-10R 93.04851 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-E-10R 93.04851 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-E-10R 93.04851 106467 < 330. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14-35-E-10R . 93.04851 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-E-10R 93.04851 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-E-10R 93.04851 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-E-10R 93.04851 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-E-10R 93.04851 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-E-10R 93.04851 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-E-10R 93.04851 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-E-10R 93.04851 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-E-10R 93.04851 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-E-10R 93.04851 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-E-10R 93.04851 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-E-10R 93.04851 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-E-10R 93.04851 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-E·10R 93.04851 67721 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-E-10R 93.04851 193395 < 330. UG/KG 5/25/93 Indeno[1 ,2,3-cdl pyrene 
14-35-E-10R 93.04851 78591 < 330. UG/KG 5!25/93 Isophorone 
14-35-E-10R 93.04851 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-E-10R 93.04851 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-E-10R 93.04851 95487 < 330. UG/KG 5!25/93 2-Methylphenol 
14-35-E-10R 93.04851 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-E-10R 93.04851 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-E-10R 93.04851 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14-35-E-10R 93.04851 99092 < 330. UG/KG 5/25/93 3-Nitroaniline 
14-35-E·10R 93.04851 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 
14·35·E·10R 93.04851 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35·E·10R 93.04851 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 
14-35-E-10R 93.04851 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-E-10R 93.04851 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n-propylamine 
14-35-E-10R 93.04851 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14·35-E·10R 93.04851 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-E-10R 93.04851 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-E-10R 93.04851 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-E-10R 93.04851 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-E-10R 93.04851 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-E-10R 93.04851 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-E-10R 93.04851 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-E-10R. 93.04851 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04851 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OYNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample I 93.04852 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

CUSTOMER 
NUMBER 

14·35-SE-5 
14·35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14·35-SE-5 
14·35-SE-5 
14·35-SE-5 
14·35-SE-5 
14·35-SE-5 
14·35-SE-5 
14·35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 
14-35-SE-5 

SAMPLE 
NUMBER ANALYSIS 

93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 
93.04852 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo [a) pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,ilperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
BisC2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
BisC2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»4ER SAMPLE ANALYTICAL ANALYTICAL CC»4PLETI ON CC»4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC»4MENT NAME 

14-35-SE-5 93.04852 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-5 93.04852 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-SE-5 93.04852 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-5 93.04852 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SE-5 93.04852 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-5 93.04852 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SE-5 . 93.04852 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-5 93.04852 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-5 93.04852 84662 < 330. UG/KG 5!25/93 Diethyl phthalate 
14-35-SE-5 93.04852 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-5 93.04852 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-SE-5 93.04852 51285 < 330. UG/KG 5!25/93 2,4-Dinitrophenol 
14-35-SE-5 93.04852 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-5 93.04852 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-5 93.04852 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-5 93.04852 86737 < 330. UG/KG 5!25/93 Fluorene 
14-35-SE-5 93.04852 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-5 93.04852 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SE-5 93.04852 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SE-5 93.04852 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SE-5 93.04852 193395 < 330. UG/KG 5!25/93 lndeno[1 ,2,3-cd)pyrene 
14-35-SE-5 93.04852 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SE-5 93.04852 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinftrophenol 
14-35-SE-5 93.04852 91576 < 330. UG/KG 5!25!93 2-Methylnaphthalene 
14-35-SE-5 93.04852 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-SE-5 93.04852 106445 < 330. UG/KG 5/25/93 4·Methylphenol 
14-35-SE-5 93.04852 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35-SE-5 93.04852 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14-35-SE-5 93.04852 99092 < 330. UG/KG 5/25/93 3·Ni troanit ine 
14-35-SE-5 93.04852 100016 < 330. UG/KG 5/25/93 4-Ni troanit ine 
14-35-SE-5 93.04852 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SE-5 93.04852 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SE-5 93.04852 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SE-5 93.04852 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-SE-5 93.04852 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-SE-5 93.04852 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-5 93.04852 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-5 93.04852 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-5 93.04852 108952 < 330. UG/KG 5!25/93 Phenol 
14-35-SE-5 93.04852 129000 < 330. UG/KG 5!25/93 Pyrene 
14-35-SE-5 93.04852 120821 < 330. UG/KG 5!25/93 1,2,4-Trichlorobenzene 
14-35-SE-5 93.04852 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-5 . 93.04852 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04852 

none 



REPORT ~DtR: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04853 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE·1D 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 .93.04853 
14-35-SE-10 93.04853 
14-35~SE·10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 
14-35-SE-10 93.04853 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
S/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOOND 

NAME 

Acenaphthene 
Acenaphthyl ene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[a]anthracene 
Benzo [a] pyrene 
Benzo[blfluoranthene 
Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
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******************** EM·9 ANALYTICAL REPORT ********************* 

CUST(JtER SAMPLE ANALYTICAL ANALYTICAL C(JtPLETION C(JtPWND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-10 93.04853 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 
14·35·SE·10 93.04853 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14·35·SE·10 93.04853 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14·35-SE-10 93.04853 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14·35-SE-10 93.04853 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 
14·35-SE-10 93.04853 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14·35-SE-10· 93.04853 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-SE-10 93.04853 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14·35-SE-10 93.04853 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-SE-10 93.04853 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-10 93.04853 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SE-10 93.04853 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-10 93.04853 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-10 93.04853 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14·35-SE-10 93.04853 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-10 93.04853 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-SE-10 93.04853 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-SE-10 93.04853 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SE-10 93.04853 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SE-10 93.04853 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SE-10 93.04853 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3·cdlpyrene 
14·35-SE-10 93.04853 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-SE-10 93.04853 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-SE-10 93.04853 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-SE-10 93.04853 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SE-10 93.04853 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-SE-10 93.04853 91203 < 330. UG/KG 5/25/93 Naphthalene 
14·35·SE·10 93.04853 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14·35-SE-10 93.04853 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14·35-SE-10 93.04853 100016 < 330. UG/KG 5/25/93 4-Ni troanil ine 
14·35-SE-10 93.04853 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-SE-10 93.04853 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SE-10 93.04853 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14·35-SE-10 93.04853 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n·propylamine 
14·35-SE-10 93.04853 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-SE-10 93.04853 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-10 93.04853 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-10 93.04853 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-10 93.04853 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-10 93.04853 129000 < 330. UG/KG 5!25/93 Pyrene 
14-35-SE-10 93.04853 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-10 93.04853 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-10. 93.04853 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04853 

none 

l 



REPORT NUMBcK: 18666 

******************** EM-9 ANALYTICAL REPORi ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample I 93.04854 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 
14·35-SE-25 93.04854 
14-35-SE-25 93.04854 
14-35-SE-25 93.04854 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25!93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo [a) pyrene 
Benzo[blfluoranthene 
Benzo[g,h,fJperylene 
Benzo [k] f l uoranthene 
Benzoic acid 
Benzyl alcohol 
BisC2-chloroethoxy)methane 
BisC2-chloroethyl)ether 
Bfs(2-chloroisoprqpyl)ether 
BisC2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NlJIIBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-25 93.04854 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-25 93.04854 53703 < 330. UG/KG 5/25/93 Dibenzo(a,hlanthracene 
14-35-SE-25 93.04854 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-25 93.04854 95501 < 330. UG/KG 5!25/93 a-Dichlorobenzene (1,2) 
14-35-SE-25 93.04854 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-25 93.04854 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SE-25 . 93.04854 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-25 93.04854 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-25 93.04854 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-SE-25 93.04854 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-25 93.04854 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-SE-25 93.04854 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-25 93.04854 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-25 93.04854 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-25 93.04854 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SE-25 93.04854 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-25 93.04854 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-25 93.04854 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SE-25 93.04854 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SE-25 93.04854 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SE-25 93.04854 193395 < 330. UG/KG 5/25/93 lndeno(1 ,2,3-cd] pyrene 
14-35-SE-25 93.04854 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SE-25 93.04854 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinltrophenol 
14-35-SE-25 93.04854 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SE-25 93.04854 95487 < 330. UG/KG 5!25/93 2-Methylphenol 
14-35-SE-25 93.04854 106445 < 330. UG/KG 5!25/93 4-Methylphenol 
14-35-SE-25 93.04854 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SE-25 93.04854 88744 < 330. UG/KG 5/25/93 2-Nitroanillne 
14-35-SE-25 93.04854 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14-35-SE-25 93.04854 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-SE-25 93.04854 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SE-25 93.04854 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-SE-25 93.04854 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SE-25 93.04854 621647 < 330. UG/KG 5!25/93 N-Nitrosodi-n-propylamine 
14-35-SE-25 93.04854 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-SE-25 93.04854 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-25 93.04854 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-SE-25 93.04854 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-25 93.04854 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-25 93.04854 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SE-25 93.04854 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-25 93.04854 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-25 . 93.04854 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample t 93.04854 

none 
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******************** EM·9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04855 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5!03!93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-50 93.04855 83329 < 330. UG/KG 5!25!93 Acenaphthene 
14·35-SE·SO 93.04855 208968 < 330. 

I UG/KG 5!25!93 Acenaphthylene 
14·35-SE·SO 93.04855 62533 < 330. UG/KG 5!25!93 Aniline 
14·35-SE·SO 93.04855 120127 < 330. UG/KG 5!25!93 Anthracene 
14·35-SE·SO 93.04855 103333 < 330. UG/KG 5/25/93 Azobenzene 
14·35-SE-50 93.04855 92875 < 330. UG/KG 5/25/93 m·Benzidine 
14·35-SE·SO 93.04855 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14·35-SE-50 93.04855 50328 < 330. UG/KG 5!25!93 Benzo[aJpyrene 
14·35-SE-50 93.04855 205992 < 330. UG/KG 5!25!93 Benzo[bJfluoranthene 
14·35-SE-50 93.04855 191242 < 330. UG/KG 5/25/93 Benzo[g,h,iJperylene 
14·35-SE-50 93.04855 207089 < 330. UG/KG 5!25!93 Benzo[kJfluoranthene 
14·35-SE-50 93.04855 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14·35-SE-50 93.04855 100516 < 330. UG/KG 5!25!93 Benzyl alcohol 
14·35-SE-50 93.04855 111911 < 330. UG/KG 5!25/93 Bis(2·chloroethoxy).ethane 
14·35-SE·SO 93.04855 111444 < 330. UG/KG 5/25/93 Bis(2·chloroethyl)ether 
14·35-SE·SO 93.04855 108601 < 330. UG/KG 5/25!93 Bis(2·chloroisopropyl)ether 
14·35-SE-50 93.04855 117817 870. 261. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14-35-SE·SO 93.04855 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35-SE·SO 93.04855 85687 < 330. UG/KG 5/25!93 Butyl benzyl phthalate 
14-35-SE·SO 93.04855 59507 < 330. UG/KG S/25/93 4-Chloro-3-methylphenol 
14·35-SE-50 93.04855 106478 < 330. UG/KG 5/25/93 4-Chloroanil ine 
14·35-SE-50 93.04855 91587 < 330. UG/KG 5/25/93 2·Chloronaphthalene 
14-35-SE-50 93.04855 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14·35-SE·SO 93.04855 7005723 < 330. UG/KG 5/25/93 4·Chlorophenylphenyl ether 
14·35-SE-50 93.04855 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-SE-50 93.04855 84742 < 330. UG/KG 5!25/93 Di·n·butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-50 93.04855 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14·35-SE-50 93.04855 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hJanthracene 
14·35-SE-50 93.04855 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-50 93.04855 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-SE-50 93.04855 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-50 93.04855 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14·35-SE-50 . 93.04855 91941 < 330. UG/KG 5/25/93 3,3 1 -Dichlorobenzidine 
14·35-SE-50 93.04855 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14·35-SE-50 93.04855 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-SE-50 93.04855 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-SE-50 93.04855 105679 < 330. UG/KG 5!25/93 2,4-Dimethylphenol 
14·35-SE-50 93.04855 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SE-50 93.04855 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SE-50 93.04855 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-50 93.04855 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SE-50 93.04855 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-SE-50 93.04855 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-SE-50 93.04855 87683 < 330. UG/KG 5!25/93 Hexachlorobutadiene 
14·35-SE-50 93.04855 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SE-50 93.04855 6n21 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SE-50 93.04855 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cdJ pyrene 
14·35-SE-50 93.04855 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-SE-50 93.04855 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SE-50 93.04855 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-SE-50 93.04855 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SE-50 93.04855 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-SE-50 93.04855 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SE-50 93.04855 88744 < 330. UG/ICG 5/25/93 2-Nitroanil ine 
14·35-SE-50 93.04855 99092 < 330. UG/ICG 5/25/93 3-Ni troani line 
14·35-SE-50 93.04855 100016 < 330. UG/ICG 5/25/93 4-Nitroaniline 
14·35-SE-50 93.04855 98953 <''3~. UG/ICG 5/25/93 Nitrobenzene 
14·35-SE-50 93.04855 88755 <'·~- UG/KG 5/25/93 2-Nitrophenol 
14·35-SE-50 93.04855 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 
14·35-SE-50 93.04855 621647 < 330. UG/KG 5!25/93 N·Nitrosodi-n-propylamine 
14·35-SE-50 93.04855 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-SE-50 93.04855 86306 < 330. UG/ICG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPI fTION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-50 93.04855 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-50 93.04855 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-50 93.04855 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-50 93.04855 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SE-50 93.04855 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-50 93.04855 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-50 . 93.04855 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04855 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04856 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SE-100 93.04856 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14·35-SE-100 93.04856 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14·35-SE-100 93.04856 62533 < 330. UG/KG 5/25/93 Aniline 
14·35-SE-100 93.04856 120127 < 330. UG/KG 5/25/93 Anthracene 
14·35-SE-100 93.04856 103333 < 330. UG/KG 5/25/93 Azobenzene 
14·35-SE-100 93.04856 92875 < 330. UG/ICG 5/25/93 m·Benzidine 
14·35-SE-100 93.04856 56553 < 330. UG/ICG 5/25/93 Benzo[aJanthracene 
14·35-SE-100 93.04856 50328 < 330. UG/ICG 5/25/93 Benzo[aJpyrene 
14·35-SE-100 93.04856 205992 < 330. UG/ICG 5/25/93 Benzo[bJfluoranthene 
14·35-SE-100 93.04856 191242 < 330. UG/ICG 5/25/93 Benzo[g,h,iJperylene 
14·35-SE-100 93.04856 207089 < 330. UG/ICG 5/25/93 Benzo[kJfluoranthene 
14·35-SE-100 93.04856 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14·35-SE-100 93.04856 100516 < 330. UG/ICG 5/25/93 Benzyl alcohol 
14·35-SE-100 93.04856 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy)methane 
14·35-SE-100 93.04856 111444 < 330. UG/KG 5/25/93 Bis(2·chloroethyl)ether 
14·35-SE-100 93.04856 108601 < 330. UG/KG 5/25/93 Bis(2·chlorotsopropyl)ether 
14·35-SE-100 93.04856 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14·35-SE-100 93.04856 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35-SE-100 93.04856 85687 < 330. UG/ICG 5/25/93 Butyl benzyl phthalate 
14·35-SE-100 93.04856 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SE-100 93.04856 106478 < 330. UG/ICG 5/25/93 4-Chloroanf line 
14·35-SE-100 93.04856 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35-SE-100 93.04856 95578 < 330. UG/ICG 5!25/93 a-Chlorophenol 
14·35-SE-100 93.04856 7oo5n3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14·35-SE-100 93.04856 218019 < 330. UG/KG 5!25/93 Chrysene 
14-35-SE-100 93.04856 84742 < 330. UG/ICG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOJND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-100 93.04856 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SE-100 93.04856 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14·35-SE-100 93.04856 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SE-100 93.04856 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35·SE·100 93.04856 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SE-100 93.04856 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14-35-SE-100 93.04856 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SE-100 93.04856 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SE-100 93.04856 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-SE-100 93.04856 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SE-100 93.04856 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SE-100 93.04856 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14·35-SE-100 93.04856 121142 < 330. UG/KG 5/25/93 2,4·Dinitrotoluene 
14-35-SE-100 93.04856 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SE-100 93.04856 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SE-100 93.04856 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SE-100 93.04856 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SE-100 93.04856 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SE-100 93.04856 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SE-100 93.04856 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SE-100 93.04856 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cdl pyrene 
14-35-SE-100 93.04856 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SE-100 93.04856 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-SE-100 93.04856 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SE-100 93.04856 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SE-100 93.04856 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SE-100 93.04856 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SE-100 93.04856 88744 < 330. UG/KG 5/25/93 2-Nitroanil ine 
14-35-SE-100 93.04856 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14-35-SE-100 93.04856 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 
14-35-SE-100 93.04856 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SE-100 93.04856 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35-SE-100 93.04856 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-SE-100 93.04856 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n-propylamine 
14-35-SE-100 93.04856 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-SE-100 93.04856 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SE-100 93.04856 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SE-100 93.04856 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SE-100 93.04856 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SE-100 93.04856 129000 < 330. UG/KG 5!25/93 Pyrene 
14-35-SE-100 93.04856 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SE-100 93.04856 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SE-100 93.04856 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04856 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM·8 

Customer Sample Results. Sample# 93.04857 

CUSTOMER 
NUMBER 

14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35·SW·5 
14-35-SW-5 
14·35-SW-5 
14-35-SW-5 
14-35-SW-5 
14·35-SW-5 
14·35-SW-5 

SAMPLE 
NUMBER ANALYSIS 

93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 
93.04857 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

'\0. 

.>0. 

< 330. 
< 330. 
< 330. 
< 330. 

MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5!25/93 
5!25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[blfluoranthene 
Benzo[g,h,i]perylene 
Benzo[k]fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 

Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 

Bis(2·ethylhexyl)phthalate 

4-Bromophenylphenyl ether 
Butyl benzyl phthalate 

4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

,ge: 38 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-5 93.04857 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SW-5 93.04857 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h)anthracene 
14-35-SW-5 93.04857 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-SW-5 93.04857 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2> 
14-35-SW-5 93.04857 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SW-5 93.04857 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SW-5 . 93.04857 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SW-5 93.04857 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SW-5 93.04857 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-SW-5 93.04857 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-SW-5 93.04857 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-SW-5 93.04857 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-SW-5 93.04857 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-SW-5 93.04857 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SW-5 93.04857 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-SW-5 93.04857 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SW-5 93.04857 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SW-5 93.04857 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SW-5 93.04857 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-SW-5 93.04857 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-SW-5 93.04857 193395 < 330. UG/KG 5/25/93 lndeno[1 ,2,3-cdJ pyrene 
14-35-SW-5 93.04857 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SW-5 93.04857 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SW-5 93.04857 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SW-5 93.04857 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-SW-5 93.04857 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SW-5 93.04857 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SW-5 93.04857 88744 < 330. UG/KG 5!25/93 2-Nitroanil ine 
14·35-SW-5 93.04857 99092 < 330. UG/KG 5/25/93 3-Ni troani line 
14·35-SW-5 93.04857 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 
14·35-SW-5 93.04857 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35-SW-5 93.04857 88155 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SW-5 93.04857 100027 < 330. UG/KG 5125/93 4-Nitrophenol 
14-35-SW-5 93.04857 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n-propylamine 
14·35-SW-5 93.04857 62759 < 330. UG/KG 5125/93 N-Nitrosodimethylamine 
14-35-SW-5 93.04857 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC14ER SAMPLE ANALYTICAL ANALYTICAL CC14PLETION CCI4POOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC14MENT NAME 

14-35-SW-5 93.04857 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SW-5 93.04857 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SW-5 93.04857 108952 < 330. UG/KG 5/25/93 Phenol 
14-35-SW-5 93.04857 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SW-5 93.04857 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SW-5 93.04857 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SW-5 . 93.04857 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04857 

none 

•''I 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04858 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/12/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPWND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-10 93.04858 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-10 93.04858 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SW-10 93.04858 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-SW-10 93.04858 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-10 93.04858 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SW-10 93.04858 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-SW-10 93.04858 56553 < 330. UG/KG 5/25/93 Benzo[a]anthracene 
14-35-SW-10 93.04858 50328 < 330. UG/KG 5/25/93 Benzo[alpyrene 
14-35-SW-10 93.04858 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14-35-SW-10 93.04858 191242 < 330. UG/KG 5/25/93 Benzo[g,h,i]perylene 
14-35-SW-10 93.04858 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-SW-10 93.04858 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14·35-SW-10 93.04858 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-SW-10 93.04858 111911 < 330. UG/KG 5/25/93 Bis(2·chloroethoxy)methane 
14-35-SW-10 93.04858 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 
14-35·SW·10 93.04858 108601 < 330. UG/KG 5/25/93 Bis(2-chlorofsopropvl)ether 
14-35-SW-10 93.04858 117817 < 330. UG/KG 5/25/93 Bis(2·ethylhexyl)phthalate 
14·35-SW-10 93.04858 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14-35-SW-10 93.04858 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-SW-10 93.04858 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14·35-SW-10 93.04858 106478 < 330. UG/KG 5/25/93 4·Chloroaniline 
14·35-SW-10 93.04858 91587 < 330. UG/KG 5/25/93 2·Chloronaphthalene 
14·35-SW-10 93.04858 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14·35-SW-10 93.04858 roosn3 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether. 
14·35-SW-10 93.04858 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-SW-10 93.04858 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 



REPORT Nt.tlk"" 18666 age: 42 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-10 93.04858 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-SW-10 93.04858 53703 < 330. UG/KG 5/25/93 Dibenzo[a,hlanthracene 
14·35-SW-10 93.04858 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14·35-SW-10 93.04858 95501 < 330. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 
14-35-SW-10 93.04858 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-SW-10 93.04858 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-SW-10. 93.04858 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14·35-SW-10 93.04858 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14·35-SW-10 93.04858 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-SW-10 93.04858 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-SW-10 93.04858 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SW-10 93.04858 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14·35-SW-10 93.04858 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·36.-SW-10 93.04858 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14·35-SW-10 93.04858 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SW-10 93.04858 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-SW-10 93.04858 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SW-10 93.04858 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35·5\1·10 93.04858 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35·SW·10 93.04858 6n21 < 330. UG/ICG 5/25/93 Hexachloroethane 
14·35-S\1·10 93.04858 193395 < 330. UG/ICG 5/25/93 lndeno£1 ,2,3·cdl pyrene 
14·35·SW·10 93.04858 78591 < 330. UG/ICG 5/25/93 lsophorone 
14·35·5\1·10 93.04858 534521 < 330. UG/ICG 5/25/93 2·Methyl·4,6·dinitrophenol 
14·35-S\1·10 93.04858 91576 < 330. UG/ICG 5/25/93 2·Methylnaphthalene 

14·35-SW-10 93.04858 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 

14-35-SW-10 93.04858 106445 < 330. UG/ICG 5/25/93 4-Methylphenol 

14-35-S\1-10 93.04858 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14-35-S\1-10 93.04858 88744 < 330. UG/ICG 5/25/93 2-Nitroanil ine 
14-35-S\1-10 93.04858 99092 < 330. UG/ICG 5/25/93 3-Ni troanil ine 

14·35-SW-10 93.04858 100016 < 330. UG/ICG 5/25/93 4-Nitroaniline 

14-35-SW-10 93.04858 98953 < 330. UG/ICG 5/25/93 Nitrobenzene 

14-35-S\1·10 93.04858 88755 < 330. UG/ICG 5/25/93 2-Nitrophenol 
14-35-S\1·10 93.04858 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 

14-35-SW-10 93.04858 621647 < 330. UG/ICG 5/25/93 N·Nitrosodi·n-propylamine 
14-35-S\1-10 93.04858 62759 < 330. UG/ICG 5/25/93 N·Nitrosodimethylamine 
14-35-S\1-10 93.04858 86306 < 330. UG/ICG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-10 93.04858 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14-35-SW-10 93.04858 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-SW-10 93.04858 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-SW-10 93.04858 129000 < 330. UG/KG 5/25/93 Pyrene 
14-35-SW-10 93.04858 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SW-10 93.04858 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-SW-10. 93.04858 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample# 93.04858 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04859 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/12/93 

SAMPLE CUSTOMER 
NUMBER NUMBER ANALYSIS 

14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-sw-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-sw-25 93.04859 
14-35-sw-25 93.04859 
14-35-sw-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-sw-25 93.04859 
14-35-sw-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 
14-35-SW-25 93.04859 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 

117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005n3 
218019 
84742 

ANALYTICAL 
RESULT 

< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo[a)pyrene 
Benzo[bJfluoranthene 
Benzo[g,h,i]perylene 
Benzo[k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

.1ye: 44 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»>ER SAMPLE ANALYTICAL ANALYTICAL CC»>PLET I ON CC»>POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CC»>MENT NAME 

14-35-SW-25 93.04859 117840 < 3300. UG/KG 5!25/93 Di-n-octyl phthalate 
14-35-SW-25 93.04859 53703 < 3300. UG/KG 5!25/93 Dibenzo[a,h]anthracene 
14-35-SW-25 93.04859 132649 < 3300. UG/KG 5!25/93 Dibenzofuran 
14-35-SW-25 93.04859 95501 < 3300. UG/KG 5!25/93 a-Dichlorobenzene (1,2) 
14-35-SW-25 93.04859 541731 < 3300. UG/KG 5!25/93 m-Dichlorobenzene (1,3) 
14-35-SW-25 93.04859 106467 < 3300. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14-35-SW-25. 93.04859 91941 < 3300. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SW-25 93.04859 120832 < 3300. UG/KG 5!25/93 2,4-Dichlorophenol 
14-35-SW-25 93.04859 84662 < 3300. UG/KG 5!25/93 Diethyl phthalate 
14-35-SW-25 93.04859 131113 < 3300. UG/KG 5!25/93 Dimethyl phthalate 
14-35-SW-25 93.04859 105679 < 3300. UG/KG 5!25/93 2,4-Dimethylphenol 
14-35-SW-25 93.04859 51285 < 3300. UG/KG 5!25/93 2,4-Dinitrophenol 
14-35-SW-25 93.04859 121142 < 3300. UG/KG 5/25/ 2,4-Dinitrotoluene 
14-35-SW-25 93.04859 606202 < 3300. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-SW-25 93.04859 206440 < 3300. UG/KG 5/25/93 Fluoranthene 
14-35-SW-25 93.04859 86737 < 3300. UG/KG 5!25/93 Fluorene 
14-35-SW-25 93.04859 118741 < 3300. UG/KG 5/25/93 Hexachlorobenzene 
14-35-SW-25 93.04859 87683 < 3300. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-SW-25 93.04859 n474 < 3300. UG/KG 5!25/93 Hexachlorocyclopentadiene 
14-35-SW-25 93.04859 6m1 < 3300. UG/KG 5!25/93 Hexachloroethane 
14-35-SW-25 93.04859 193395 < 3300. UG/KG 5!25/93 I ndeno [ 1 , 2, 3 • cd] pyrene 
14-35-SW-25 93.04859 78591 < 3300. UG/KG 5/25/93 lsophorone 
14-35-SW-25 93.04859 534521 < 3300. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SW-25 93.04859 91576 < 3300. UG/KG 5/25/93 2-Methylnephthalene 
14-35-SW-25 93.04859 95487 < 3300. UG/KG 5/25/93 2-Methylphenol 
14-35-SW-25 93.04859 106445 < 3300. UG/KG 5/25/93 4-Methylphenol 
14·35-SW-25 93.04859 91203 < 3300. UG/KG 5/25/93 Naphthalene 
14-35-SW-25 93.04859 88744 < 3300. UG/KG 5!25/93 2-Ni troanil ine 
14-35-SW-25 93.04859 99092 < 3300. UG/KG 5/25/93 3-Nitroanil ine 
14-35-SW-25 93.04859 100016 < 3300. UG/KG 5/25/93 4-Nitroanil ine 
14-35-SW-25 93.04859 98953 < 3300. ~/KG 5/25/93 Nitrobenzene 
14-35-SW-25 93.04859 88755 < 3300. UG/KG 5/25/93 2-Nitrophenol 
14-35-SW-25 93.04859 100027 < 3300. UG/KG 5/25/93 4-Nitrophenol 
14-35-SW-25 93.04859 621647 < 3300. UG/KG 5!25/93 N-Nitrosodi-n-propylamine 
14-35-SW-25 93.04859 62759 < 3300. UG/KG 5!25/93 N-Nitrosodimethylamine 
14-35-SW-25 93.04859 86306 < 3300. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-25 93.04859 87865 < 3300. UG/ICG 5/25/93 Pentachlorophenol 
14·35-SW-25 93.04859 85018 < 3300. UG/ICG 5/25/93 Phenanthrene 
14·35-SW-25 93.04859 108952 < 3300. UG/ICG 5/25/93 Phenol 
14-35-SW-25 93.04859 129000 < 3300. UG/ICG 5/25/93 Pyrene 
14-35-SW-25 93.04859 120821 < 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35-SW-25 93.04859 95954 < 3300. UG/ICG 5/25/93 2,4,5-Trichlorophenol 
14-35-SW-25. 93.04859 88062 < 3300. UG/ICG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04859 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOI(: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample I 93.04860 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-50 93.04860 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-50 93.04860 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SW-50 93.04860 62533 < 330. UG/KG 5/25/93 Aniline 
14 '}-SW-50 93.04860 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-50 93.04860 103333 < 330. UG/KG 5/25/93 Azobenzene 
14-35-SW-50 93.04860 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-SW-50 93.04860 56553 < 330. UG/KG 5/25/93 Benzo[a)anthracene 
14·35-SW-50 93.04860 50328 < 330. UG/KG 5/25/93 Benzo[a]pyrene 
14-35-SW-50 93.04860 205992 < 330. UG/KG 5/25/93 Benzo[blfluoranthene 
14-35-SW-50 93.04860 191242 < 330. UG/KG 5/25/93 Benzo[g,h,i]perylene 
14·35-SW-50 93.04860 207089 < 330. UG/KG 5/25/93 Benzo[klfluoranthene 
14-35-SW-50 93.04860 65850 < 330. UG/KG 5/25/93 Benzoic acid 
14-35-SW-50 93.04860 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14·35·SW·50 93.04860 111911 < 330. UG/KG 5/25/93 BisC2·chloroethoxy)methane 
14·35-SW-50 93.04860 111444 < 330. UG/KG 5/25/93 BisC2-chloroethyl)ether 
14-35·SW·50 93.04860 108601 < 330. UG/KG 5/25/93 BisC2·chloroisopropyl)ether 
14·35-SW-50 93.04860 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 
14·35-SW-50 93.04860 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 
14·35·SW·50 93.04860 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-SW-50 93.04860 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-SW-50 93.04860 106478 < 330. UG/KG 5/25/93 4-Chloroanil ine 
14·35-SW-50 93.04860 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14-35·SW·50 93.04860 95578 < 330. UG/KG 5/25/93 o-Chlorophenol 
14-35-SW-50 93.04860 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 
14-35-SW-50 93.04860 218019 < 330. UG/KG 5/25/93 Chrysene 
14-35-SW-50 93.04860 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPClJND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S\1·50 93.04860 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14·35-S\1·50 93.04860 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14-35-S\1-50 93.04860 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-S\1-50 93.04860 95501 .< 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-S\1·50 93.04860 541731 < 330. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-S\1·50 93.04860 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14·35-S\1·50. 93.04860 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SW-50 93.04860 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-SW-50 93.04860 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-S\1-50 93.04860 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-S\1-50 93.04860 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-S\1-50 93.04860 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-S\1-50 93.04860 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-S\1-50 93.04860 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-S\1-50 93.04860 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-S\1·50 93.04860 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-S\1·50 93.04860 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14-35-S\1·50 93.04860 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-S\1·50 93.04860 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-S\1·50 93.04860 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-S\1·50 93.04860 193395 < 330. UG/KG 5/25/93 lndeno£1,2,3-cdlpyrene 
14-35-SW-50 93.04860 78591 < 330. UG/KG 5/25/93 lsophorone 
14-35-SW-50 93.04860 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-S\1-50 93.04860 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SW-50 93.04860 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-S\1-50 93.04860 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-S\1-50 93.04860 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SW-50 93.04860 88744 < 330. UG/KG 5/25/93 2-Ni troanil ine 
14-35-SW-50 93.04860 99092 < 330. UG/KG 5/25/93 3-Nitroaniline 
14·35·SW-50 93.04860 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 
14-35-S\1-50 93.04860 98953 < 330. UG/KG 5!25/93 Nitrobenzene 
14-35-S\1·50 93.04860 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14-35·5\1·50 93.04860 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-S\1·50 93.04860 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14·35-SW-50 93.04860 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-SW-50 93.04860 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM·9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NlMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-SW-50 93.04860 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 
14·35-SW-50 93.04860 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14·35-SW-50 93.04860 108952 < 330. UG/KG 5/25/93 Phenol 
14·35-SW-50 93.04860 129000 < 330. UG/KG 5/25/93 Pyrene 
14·35-SW-50 93.04860 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35-SW-50 93.04860 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14·35-SW-50 . 93.04860 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04860 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROJP: EM·8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04861 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOJND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-100 93.04861 83329 < 330. UG/KG 5/25/93 Acenaphthene 
14-35-SW-100 93.04861 208968 < 330. UG/KG 5/25/93 Acenaphthylene 
14-35-SW-100 93.04861 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-SW-100 93.04861 120127 < 330. UG/KG 5/25/93 Anthracene 
14-35-SW-100 93.04861 103333 < 330. UG/ICG 5/25/93 Azobenzene 
14-35-SW-100 93.04861 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-SW-100 93.04861 56553 < 330. UG/KG 5/25/93 Benzo[a)anthracene 
14-35-SW-100 93.04861 50328 < 330. UG/KG 5/25/93 Benzo[alpyrene 
14-35-SW-100 93.04861 205992 < 330. UG/ICG 5/25/93 Benzo[blfluoranthene 
14-35-SW-100 93.04861 191242 < 330. UG/KG 5/25/93 Benzo[g,h,i]perylene 
14-35-SW-100 93.04861 207089 < 330. UG/ICG 5/25/93 Benzo[klfluoranthene 
14-35-SW-100 93.04861 65850 < 330. UG/ICG 5/25/93 Benzoic acid 
14-35-SW-100 93.04861 100516 < 330. UG/ICG 5/25/93 Benzyl alcohol 
14-35-SW-100 93.04861 111911 < 330. UG/ICG 5/25/93 Bis(2-chloroethoxy)methane 
14-35-SW-100 93.04861 111444 < 330. UG/ICG 5/25/93 Bis(2·chloroethyl)ether 
14-35-SW-100 93.04861 108601 < 330. UG/ICG 5/25/93 Bis(2-chlorofaopropyl)ether 
14-35-SW-100 93.04861 117817 < 330. UG/ICG 5/25/93 Bis(2-ethylhexyl)phthalate 
14-35-SW-100 93.04861 101553 < 330. UG/ICG 5/25/93 4-Bra.ophenylphenyl ether 
14-35-SW-100 93.04861 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14-35-SW-100 93.04861 59507 < 330. UG/ICG 5/25/93 4-Chloro-3-Methylphenol 
14-35-SW-100 93.04861 106478 < 330. UG/ICG 5/25/93 4-Chloroaniline 
14·35-SW-100 93.04861 91587 < 330. UG/ICG S/25/93 2-Chloronaphthalene 
14-35-SW-100 93.04861 95578 < 330. UG/ICG S/25/93 a-Chlorophenol 
14-35-SW-100 93.04861 7005723 < 330. UG/ICG 5/25/93 4-Chlorophenylphenyl ether 
14-35-SW-100 93.04861 218019 < 330. UG/ICG 5/25/93 Chrysene 
14-35-SW-100 93.04861 84742 < 330. UG/ICG S/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NtJtBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COfoiiENT NAME 

14·35-SW-100 93.04861 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 
14·35-SW-100 93.04861 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14·35-SW-100 93.04861 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14·35-SW-100 93.04861 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14·35-SW-100 93.04861 541731 < 330. UG/KG 5/25/93 m·Dichlorobenzene (1,3) 
14·35-SW-100 93.04861 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14·35-SW-100 93.04861 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-SW-100 93.04861 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14·35-SW-100 93.04861 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35·SW-10D 93.04861 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14·35-SW-100 93.04861 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14·35-SW-100 93.04861 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14·35-SW-100 93.04861 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14·35-SW-100 93.04861 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14·35-SW-100 93.04861 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14·35-SW-100 93.04861 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-SW-100 93.04861 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-SW-100 93.04861 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-SW-100 93.04861 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-SW-100 93.04861 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14·35-SW-100 93.04861 193395 < 330. UG/KG 5/25/93 I ndeno[1 ,2,3-cdl pyrene 
14·35-SW-100 93.04861 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35-SW-100 93.04861 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-SW-100 93.04861 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-SW-100 93.04861 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35-SW-100 93.04861 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-SW-100 93.04861 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-SW-100 93.04861 88744 < 330. UG/KG 5/25/93 2-Nitroanilfne 
14·35-SW-100 93.04861 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14-35-SW-100 93.04861 100016 < 330. UG/KG 5/25/93 4-Ni troanil ine 
14·35-SW-100 93.04861 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14·35-SW-100 93.04861 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 
14·35-SW-100 93.04861 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-sw-100 93.04861 621647 < 330. UG/KG 5/25/93 N·Nitrosodi·n-propylamine 
14-35-SW-100 93.04861 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14·35-SW-100 93.04861 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-SW-100 93.04861 87865 < 330. UG/ICG 5/25/93 Pentachlorophenol 
14-35-SW-100 93.04861 85018 < 330. UG/ICG 5/25/93 Phenanthrene 
14-35-SW-100 93.04861 108952 < 330. UG/ICG 5/25/93 Phenol 
14-35-SW-100 93.04861 129000 < 330. UG/ICG 5/25/93 Pyrene 
14-35-SW-100 93.04861 120821 < 330. UG/ICG 5/25/93 1,2,4-Trichlorobenzene 
14-35-SW-100 93.04861 95954 < 330. UG/ICG 5/25/93 2,4,5-Trichlorophenol 
14-35-SW-100 93.04861 88062 < 330. UG/ICG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample t 93.04861 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M1 06 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample# 93.04862 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14·35-S-5 
14-35-S-5 
14-35-S-5 
14-3" . 5 

14·35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14-35-S-5 
14·35-S-5 
14-35-S-5 
14-35-S·S 
14-35-S·S 
14·35-S-5 
14-35-S·S 
14·35-S-5 
14·35-S·S 
14·35-S·S 

SAMPLE 
NUMBER ANALYSIS 

93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 
93.04862 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5!25/93 
5!25/93 

COMMENT 
COMPWND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo(a]anthracene 
Benzo (a] pyrene 
Benzo(blfluoranthene 
Benzo(g,h,i]perylene 
Benzo(k]fluoranthene 
Benzoic acid 
Benzyl alcohol 
BisC2·chloroethoxy)methane 
BisC2-chloroethyl)ether 
BisC2·chlorofsopropyl)ether 
BisC2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4·Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Page: 53 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-5 93.04862 117840 < 330. UG/ICG 5/25/93 Di-n-octyl phthalate 
14-35-S-5 93.04862 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,h]anthracene 
14-35-S-5 93.04862 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 
14-35-S-5 93.04862 95501 < 330. UG/ICG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-S-5 93.04862 541731 < 330. UG/ICG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-S-5 93.04862 106467 < 330. UG/ICG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-S-5 . 93.04862 91941 < 330. UG/ICG 5/25/93 3,3•-Dichlorobenzidine 
14-35-S-5 93.04862 120832 < 330. UG/ICG 5/25/93 2,4-Dichlorophenol 
14-35-S-5 93.04862 84662 < 330. UG/ICG 5/25/93 Diethyl phthalate 
14-35-S-5 93.04862 131113 < 330. UG/ICG 5/25/93 Dimethyl phthalate 
14-35-S-5 93.04862 105679 < 330. UG/ICG 5/25/93 2,4-Dimethylphenol 
14-35-S-5 93.04862 51285 < 330. UG/ICG 5/25/93 2,4-Dinitrophenol 
14-35-S-5 93.04862 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 
14-35-S-5 93.04862 606202 < 330. UG/ICG 5/25/93 2,6-Dinitrotoluene 
14-35-S-5 93.04862 206440 < 330. UG/ICG 5/25/93 Fluoranthene 
14-35-S-5 93.04862 86737 < 330. UG/ICG 5/25/93 Fluorene 
14-35-S-5 93.04862 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 
14-35-S-5 93.04862 87683 < 330. UG/ICG 5125/93 Hexachlorobutadiene 
14-35-S-5 93.04862 77474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14-35-S-5 93.04862 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 
14-35-S-5 93.04862 193395 < 330. UG/ICG 5/25/93 lndeno£1 ,2,3-ccl] pyrene 
14-35-S-5 93.04862 78591 < 330. UG/ICG 5/25/93 lsophorone 
14-35-S-5 93.04862 534521 < 330. UG/ICG 5!25/93 2-Methyl-4,6-dinitrophenol 
14-35-S-5 93.04862 91576 < 330. UG/ICG 5/25/93 2-Methylnaphthalene 
14-35-S-5 93.04862 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 
14-35-S-5 93.04862 106445 < 330. UG/ICG 5/25/93 4-Methylphenol 
14-35-S-5 93.04862 91203 < 330. UG/ICG 5/25/93 Naphthalene 
14-35-S-5 93.04862 88744 < 330. UG/ICG 5!25/93 2·Nitroanil ine 
14-35-S-5 93.04862 99092 < 330. UG/ICG 5/25/93 3-Nitroaniline 
14-35-S-5 93.04862 100016 < 330. UG/ICG 5!25/93 4-Nitroanil ine 
14-35-S-5 93.04862 98953 < 330. UG/ICG 5/25/93 Nitrobenzene 
14-35-S .. 93.04862 88755 < 330. UG/ICG 5/25/93 2-Nitrophenol 
14-35·5-5 93.04862 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 
14-35-S-5 93.04862 621647 < 330. UG/ICG 5/25/93 N-Nitrosodi·n-propylamine 
14-35-S-5 93.04862 62759 < 330. UG/ICG 5/25/93 N-Nitrosodimethylamine 
14-35-S-5 93.04862 86306 < 330. UG/ICG 5/25/93 N-Nitrosodiphenylamine 



REPORT NUMBt~. 18666 <~ge: 55 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMP<l.IND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-5 93.04862 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 
14·35-S-5 93.04862 85018 < 330. UG/KG 5/25/93 Phenanthrene 
14-35-S-5 93.04862 108952 < 330. UG/KG 5!25/93 Phenol 
14-35-S-5 93.04862 129000 < 330. UG/KG 5!25/93 Pyrene 
14·35-S-5 93.04862 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35-S-5 93.04862 95954 < 330. UG/KG 5!25/93 2,4,5-Trichlorophenol 
14·35-S-5 . 93.04862 88062 < 330 • UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04862 

none 



REPORT NI.Jt-, , 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample# 93.04863 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER 
NUMBER 

14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14-35-S-10 
14·35-S-10 
14-35-S-10 
14-35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35·5·10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
14·35-S-10 

SAMPLE 
NUMBER ANALYSIS 

93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 
93.04863 

83329 

208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 

117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 

COMMENT 
CC»4POOND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo [a] pyrene 
Benzo[blfluoranthene 
Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

•e: 56 



REPORT Ni.J. .~cR: 18666 
Page: 57 

******************** EM-9 AII•<L YTJCAL REPORT ********************* 

CUST<»>ER SAMPLE ANALYTICAL ANALYTICAL C<»>PLETION C<»>POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE C<»>MENT NAME 

14·35-S-10 93.04863 117840 < 330. UG/KG 5/25/93 Di·n·octyl phthalate 
14-35-S-10 93.04863 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 
14·35-S-10 93.04863 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14·35-S-10 93.04863 95501 < 330. UG/KG 5/25/93 o·Dichlorobenzene (1,2> 
14·35-S-10 93.04863 541731 < 330. UG/KG 5125/93 ~-Dichlorobenzene (1,3) 
14·35-S-10 93.04863 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene <1,4) 
14·35-S-10 93.04863 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-S-10 93.04863 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-S-10 93.04863 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14·35-S-10 93.04863 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35-S-10 93.04863 105679 < 330. UG/KG 5/25!93 2,4-Di~thylphenol 
14-35-S-10 93.04863 51285 < 330. UG/KG 5125/93 2,4-Dinitrophenol 
14-35-S-10 93.04863 121142 < 330. UG/KG 5125/93 2,4-Dinitrotoluene 
14-35-S-10 93.04863 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-S-10 93.04863 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-S-10 93.04863 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-S-10 93.04863 118741 < 330. UG/ICG 5125/93 Hexachlorobenzene 
14-35-S-10 93.04863 87683 < 330. UG/ICG 5/25/93 Hexachlorobutadiene 
14·35-S-10 93.04863 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 
14·35-S-10 93.04863 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 
14·35-S-10 93.04863 193395 < 330. UG/ICG 5/25/93 I ndeno [1, 2, 3-cd] pyrene 
14·35-S-10 93.04863 78591 < 330. UG/ICG 5!25/93 lsophorone 
14·35-S-10 93.04863 534521 < 330. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol .., 
14·35·5·10 93.04863 91576 < 330. UG/ICG 5125/93 2-Methylnaphthalene 
14·35·5·10 93.04863 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 
14·35·5·10 93.04863 106445 < 330. UG/ICG 5/25/93 4-Methylphenol 
14·35-S-10 93.04863 91203 < 330. UG/ICG 5!25/93 Naphthalene 
14·35·5·10 93.04863 88744 < 330. UG/ICG 5/25/93 2-Nitroanil ine 
14·35·5·10 93.04863 99092 < 330. UG/ICG 5/25/93 3-Nitroanil ine 
14·35·5·10 93.04863 100016 < 330. UG/ICG 5/25/93 4-Nitroani line 
14·35·5·10 93.04863 98953 < 330. UG/ICG 5!25/93 Nitrobenzene 
14·35·5·10 93.04863 88755 < 330. UG/ICG 5/25/93 2-Nitrophenol 
14·35·5·10 93.04863 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 
14·35·5·10 93.04863 621647 < 330. UG/ICG 5/25/93 N·Nitrosodi·n-propylamine 
14·35-S-10 93.04863 62759 < 330. UG/ICG 5/25/93 N-Nitrosodimethylamine 
14·35-S-10 93.04863 86306 < 330. UG/ICG 5!25/93 N-Nitrosodiphenylamine 



REPORT NlJolbL,., 18666 
.ge: 58 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-10 93.04863 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-S-10 93.04863 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-S-10 93.04863 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-S-10 93.04863 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-S-10 93.04863 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-S-10 93.04863 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-S-10 93.04863 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample t 93.04863 

none 



REPORT Nlll 18666 1ge: 59 

******************** ~lf.·9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25 -May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

~ER: Philip R. Fresquez GRClJP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results, Sample t 93.04864 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/03/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NlJitBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-25 93.04864 83329 < 330. UG/KG 5125/93 Acenaphthene 
14-35-S-25 93.04864 208968 < 330. UG/KG 5125/93 Acenaphthylene 
14-35-S-25 93.04864 62533 < 330. UG/KG 5/25/93 Aniline 
14-35-S-25 93.04864 120127 < 330. UG/KG 5125/93 Anthracene 
14-35-S-25 93.04864 103333 < 330. UG/KG 5125/93 Azobenzene 
14-35-S-25 93.04864 92875 < 330. UG/KG 5/25/93 m-Benzidine 
14-35-S-25 93.04864 56553 < 330. UG/KG 5/25/93 Benzo[aJanthracene 
14-35-S-25 93.04864 50328 < 330. UG/KG 5/25/93 Benzo[a)pyrene 
14-35-S-25 93.04864 205992 < 330. UG/KG 5/25/93 Benzo[bJfluoranthene 
14-35-S-25 93.04864 191242 < 330. UG/KG 5125/93 Benzo[g,h,iJperylene 
14-35-S-25 93.04864 207089 < 330. UG/KG 5125/93 Benzo[kJfluorenthene 
14-35-S-25 93.04864 65850 < 330. UG/KG 5125/93 Benzoic acid 
14-35-S-25 93.04864 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 
14-35-S-25 93.04864 111911 < 330. UG/KG 5/25/93 BisC2-chloroethoxy)methane 
14-35·S·25 93.04864 111444 < 330. UG/KG 5/25/93 BisC2·chloroethyl)ether 
14·35-S-25 93.04864 108601 < 330. UG/KG 5/25/93 BisC2·chloroisopropyl)ether 
14·35-S-25 93.04864 117817 < 330. UG/KG 5/25/93 BisC2·ethylhexyl)phthalate 
14·35·S·25 93.04864 101553 < 330. UG/KG 5125/93 4-Branophenylphenyl ether 
14·35·5·25 93.04864 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 
14·35·S·25 93.04864 59507 < 330. UG/KG 5125/93 4·Chloro·3-~thylphenol 

14·35-S-25 93.04864 106478 < 330. UG/KG 5/25/93 4-Chloroeniline 
14·35-S-25 93.04864 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 
14·35·S·25 93.04864 95578 < 330. UG/KG 5/25/93 o·Chlorophenol 
14·35-S-25 93.04864 7005723 < 330. UG/KG 5/25/93 4·Chlorophenylphenyl ether 
14·35-S-25 93.04864 218019 < 330. UG/KG 5/25/93 Chrysene 
14·35-S-25 93.04864 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 



ill 
REPORT Nl 18666 age: 60 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTCJCER SAMPLE ANALYTICAL ANALYTICAL CCJCPLETION CCJCPOUND 
NUMBER NtMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE CCJIMENT NAME 

14-35-S-25 93.04864 117840 < 330. UG/KG 5!25/93 Di-n-octyl phthalate 
14-35-S-25 93.04864 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h)anthracene 
14-35-S-25 93.04864 132649 < 330. UG/KG 5/25/93 Dibenzofuran 
14-35-S-25 93.04864 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14-35-S-25 93.04864 541731 < 330. UG/KG 5!25/93 m-Dichlorobenzene (1,3) 
14-35-S-25 93.04864 106467 < 330. UG/KG 5!25/93 p-Dichlorobenzene (1,4) 
14-35-S-25 . 93.04864 91941 < 330 • UG/KG 5!25/93 j,J'-Dichlorobenzidine 
14-35-S-25 93.04864 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-S-25 93.04864 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35-S-25 93.04864 131113 < 330. UG/KG 5!25/93 Dimethyl phthalate 
14-35-S-25 93.04864 105679 < 330. UG/KG 5!25/93 2,4-Dimethylphenol 
14-35-S-25 93.04864 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-S-25 93.04864 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-S-25 93.04864 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-S-25 93.04864 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-S-25 93.04864 86737 < 330. UG/KG 5/25/93 Fluorene 
14-35-S-25 93.04864 118741 < 330. UG/KG 5!25/93 Hexachlorobenzene 

,.j._j 

14-35-S-25 93.04864 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14-35-S-25 93.04864 77474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14-35-S-25 93.04864 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 
14-35-S-25 93.04864 193395 < 330. UG/KG 5/25/93 Indeno[1 ,2,3-cdlpyrene 
14-35-S-25 93.04864 78591 < 330. UG/KG 5/25/93 Isophorone 
14-35-S-25 93.04864 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14-35-S-25 93.04864 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35-S-25 93.04864 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14-35-S-25 93.04864 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14-35-S-25 93.04864 91203 < 330. UG/KG 5/25/93 Naphthalene 
14-35-S-25 93.04864 88744 < 330. UG/KG 5/25/93 2-Nitroanil ine 
14-35-S-25 93.04864 99092 < 330. UG/KG 5/25/93 3-Nitroanil ine 
14·35-S-25 93.04864 100016 < 330. UG/KG 5/25/93 4-Nitroaniline 
14-35-S-25 93.04864 98953 < 330. UG/KG 5!25/93 Nitrobenzene 
14·35-S-25 93.04864 88755 < 330. UG/KG 5!25/93 2-Nitrophenol 
14-35-S-25 93.04864 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-S-25 93.04864 621647 < 330. UG/KG 5/25/93 N-Nitrosodi·n-propylamine 
14-35-S-25 93.04864 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-S-25 93.04864 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 



REPORT NUM¥n. 18666 
'~ 

CUSTOMER SAMPLE 
NUMBER NUMBER 

14-35-S-25 93.04864 
14·35-S-25 93.04864 
14·35-S-25 93.04864 
14·35-S-25 93.04864 
14·35-S-25 93.04864 
14-35-S-25 93.04864 
14-35-S-25 93.04864 

ANALYSIS 

87865 
85018 
108952 
129000 
120821 
95954 
88062 

******************** EM-9 ANALYTICAL REPORT 

ANALYTICAL ANALYTICAL COMPLETION 
RESULT UNCERTAINTY UNITS DATE COMMENT 

< 330. UG/KG 5!25/93 
< 330. UG/KG 5/25/93 
< 330. UG/KG 5/25/93 
< 330. UG/KG 5/25/93 
< 330. UG/KG 5!25/93 
< 330. UG/KG 5/25/93 
< 330. UG/KG 5/25/93 

Tentatively Identified Compounds in Customer Sample # 93.04864 

none 

ge: 61 

********************* 

COMPOJND 
NAME 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 



I 

REPORT NUMl 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL· STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04865 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14-35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14·35-S-50 
14-35-S-50 
14·35-S-50 
14-35-S-50 
14-35·5·50 
14·35-S-50 
14·35·5·50 
14-35·5·50 
14·35-S-50 
14·35·S·50 
14-35-S-50 
14·35-S-50 
14·35-S-50 
14-35-S-50 
14-35-S-50 

SAMPLE 
NUMBER ANALYSIS 

93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 
93.04865 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/ICG 
UG/KG 
UG/KG 
UG/ICG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5125/93 
5/25/93 
5/25/93 
5125/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5125/93 
5/25/93 

COMMENT 
COMPWND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[aJpyrene 
Benzo[b]fluoranthene 
Benzo[g,h,ilperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Branophenylphenyl ether 
Butyl benzyl phthalate 
4·Chloro·3·.ethylphenol 
4-Chloroaniline 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

Je: 62 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL Cc:J4PLETION Cc:J4PWND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE Cc:J4MENT NAME 

14·35-S-50 93.04865 117840 < 3300. UG/ICG 5/25/93 Di·n·octyl phthalate 

14·35-S-50 93.04865 53703 < 3300. UG/ICG 5/25/93 Dibenzo[a,h)anthracene 

14-35-S-50 93.04865 132649 < 3300. UG/ICG 5/25/93 Dibenzofuran 

14·35-S-50 93.04865 95501 < 3300. UG/ICG 5/25/93 o-Dichlorobenzene (1,2> 

14·35-S-50 93.04865 541731 < 3300. UG/ICG 5/25/93 m-Dichlorobenzene (1,3> 

14·35-S-50 93.04865 106467 < 3300. UG/ICG 5/25/93 p-Dichlorobenzene (1,4> 

14·35-S-50 93.04865 91941 < 3300. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 

14-35-S-50 93.04865 120832 < 3300. UG/ICG 5/25/93 2,4-Dichlorophenol 

14-35-S-50 93.04865 84662 < 3300. UG/ICG 5/25/93 Diethyl phthalate 

14-35-S-50 93.04865 131113 < 3300. UG/ICG 5/25/93 Dimethyl phthalate 

14-35-S-50 93.04865 105679 < 3300. UG/ICG 5/25/93 2,4-Dimethylphenol 

14-35-S-50 93.04865 51285 < 3300. UG/ICG 5/25/93 2,4-Dinitrophenol 

14-35-S-50 93.04865 121142 < 3300. UG/ICG 5/25/93 2,4-Dinitrotoluene 

14-35-S-50 93.04865 606202 < 3300. UG/ICG 5/25/93 2,6-Dinitrotoluene 

14-35-S-50 93.04865 206440 < 3300. UG/ICG 5/25/93 Fluoranthene 

14-35-S-50 93.04865 86737 < 3300. UG/ICG 5/25/93 Fluorene 

14·35-S-50 93.04865 118741 < 3300. UG/ICG 5/25/93 Hexachlorobenzene 

14·35-S-50 93.04865 87683 < 3300. UG/KG 5/25/93 Hexachlorobutadiene 

14·35-S-50 93.04865 n474 < 3300. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-S-50 93.04865 6n21 < 3300. UG/KG 5/25/93 Hexachloroethane 

14·35-S-50 93.04865 193395 < 3300. UG/KG 5/25/93 I ndeno (1, 2, 3-cdl pyrene 

14·35-S-50 93.04865 78591 < 3300. UG/KG 5/25/93 lsophorone 

14·35-S-50 93.04865 534521 < 3300. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-S-50 93.04865 91576 < 3300. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-S-50 93.04865 95487 < 3300. UG/KG 5/25/93 2-Methylphenol 

14·35·5·50 93.04865 106445 < 3300. UG/KG 5/25/93 4-Methylphenol 

14·35·5·50 93.04865 91203 < 3300. UG/KG 5/25/93 Naphthalene 

14·35·5·50 93.04865 88744 < 3300. UG/ICG 5/25/93 2-Ni troanil ine 

14·35-S-50 93.04865 99092 < 3300. UG/ICG 5/25/93 3-Ni troanil ine 

14·35·5·50 93.04865 100016 < 3300. UG/KG 5/25/93 4-Nitroaniline 

14·35·5·50 93.04865 98953 < 3300. UG/KG 5/25/93 Nitrobenzene 

14·35·5·50 93.04865 88755 < 3300. UG/ICG 5/25/93 2-Nitrophenol 

14·35-S-50 93.04865 100027 < 3300. UG/KG 5/25/93 4-Nitrophenol 

14·35-S-50 93.04865 621647 < 3300. UG/ICG 5/25/93 N-Nitrosodi·n·propylamine 

14-35-S-50 93.04865 62759 < 3300. UG/KG 5/25/93 N·Nitrosodimethylamine 

14·35-S-50 93.04865 86306 < 3300. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** tM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMP<XJND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-50 93.04865 87865 < 3300. UG/KG 5/25/93 Pentachlorophenol 
14-35-S-50 93.04865 85018 < 3300. UG/KG 5/25/93 Phenanthrene 
14·35-S-50 93.04865 108952 < 3300. UG/KG 5/25/93 Phenol 
14·35-S-50 93.04865 129000 3800. 1140. UG/KG 5/25/93 Pyrene 
14·35-S-50 93.04865 120821 < 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
14·35-S-50 93.04865 95954 < 3300. UG/KG 5/25/93 2,4,5-Trichlorophenol 
14-35-S-50 93.04865 88062 < 3300. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04865 

none 

,,, 

IIJ 

'I 
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******************** EM-9 ANALYTICAL REPORT ********************* 

Matrix Spike Results for Sample I 93.04865 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTI:JtER SAMPLE AMOUNT AMOUNT CI:JtPLETION CI:JtPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE CI:JtMENT NAME 

14·35-S-50 93.04865 83329 < 1790.07 3300. UG/KG 5/25/93 Acenaphthene 
14-35-S-50 93.04865 59507 < 3580.14 3300. UG/KG 5/25/93 4-Chloro-3-methylphenol 
14-35-S-50 93.04865 95578 < 3580.14 3300. UG/KG 5/25/93 a-Chlorophenol 
14-35-S-50 93.04865 106467 < 1790.07 3300. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-S-50 . 93.04865 121142 < 1790.07 3300. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-S-50 93.04865 100027 < 3580.14 3300. UG/KG 5/25/93 4-Nitrophenol 
14-35-S-50 93.04865 621647 < 1790.07 3300. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-S-50 93.04865 87865 < 3580.14 3300. UG/KG 5/25/93 Pentachlorophenol 
14-35-S-50 93.04865 108952 < 3580.14 3300. UG/KG 5/25/93 Phenol 
14-35-S-50 93.04865 129000 < 1790.07 3300. UG/KG 5/25/93 Pyrene 
14-35-S-50 93.04865 120821 < 1790.07 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

Matrix Spike DuPlicate Res~lts for Sample I 93.04865 Date Collected: 3/31/93 Date Received: 
I 

4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTI:JtER SAMPLE AMOUNT AMOUHT CI:JtPLETION Cl:ltPOUND 
NUMBER NUMBER ANALYSIS SPIKED RECOVERED UNITS DATE CI:JtMENT NAME 

14-35-S-50 93.04865 83329 < 1818.64 3300. UG/KG 5/25/93 Acenaphthene 
14-35-S-50 93.04865 59507 < 3637.27 3300. UG/KG 5/25/93 4-Chloro-3-.ethylphenol 
14-35-S-50 93.04865 95578 < 3637.27 3300. UG/KG 5/25/93 a-Chlorophenol 
14-35-S-50 93.04865 106467 < 1818.64 3300. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-S-50 93.04865 121142 < 1818.64 3300. UG/KG 5/25/93 2,4-Dinitrotol~ 
14-35-S-50 93.04865 100027 < 3637.27 3300. UG/KG 5/25/93 4-Nitrophenol 
14-35-S-50 93.04865 621647 < 1818.64 3300. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 
14-35-S-50 93.04865 87865 < 3637.27 3300. UG/KG 5/25/93 Pentachlorophenol 
14-35-S-50 93.04865 108952 < 3637.27 3300. UG/KG 5/25/93 Phenol 
14-35-S-50 93.04865 129000 < 1818.64 3300. UG/KG 5/25/93 Pyrene 
14-35-S-SRt 93.04865 120821 < 1818.64 

I L 
3300. UG/KG 5/25/93 1,2,4-Trichlorobenzene 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROOP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04866 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/04/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOOND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-10R 93.04866 83329 < 330. UG/KG 5/25/93 Acenaphthene 

14-35-S-10R 93.04866 208968 < 330. UG/KG 5/25/93 Acenaphthylene 

14-35-S-10R 93.04866 62533 < 330. UG/KG 5/25/93 Aniline 

14-35-S-10R 93.04866 120127 < 330. UG/KG 5/25/93 Anthracene 

14·35-S-10R 93.04866 103333 < 330. UG/KG 5/25/93 Azobenzene 

14-35-S-10R 93.04866 92875 < 330. UG/KG 5/25/93 m-Benzidine 

14·35-S-10R 93.04866 56553 < 330. UG/KG 5/25/93 Benzo[aJanthracene 

14-35-S-10R 93.04866 50328 < 330. UG/KG 5/25/93 Benzo[aJpyrene 

14·35-S-10R 93.04866 205992 < 330. UG/KG 5/25/93 Benzo[bJfluoranthene 

14-35-S-10R 93.04866 191242 < 330. UG/KG 5/25/93 Benzo(g,h,iJperylene 

14-35-S-10R 93.04866 207089 < 330. UG/KG 5/25/93 Benzo[kJfluoranthene 

14-35-S-10R 93.04866 65850 < 330. UG/KG 5/25/93 Benzoic acid 

14-35-S-10R 93.04866 100516 < 330. UG/KG 5/25/93 Benzyl alcohol 

14-35-S-10R 93.04866 111911 ' 330. UG/KG 5/25/93 Bis(2-chloroethoxy)~ethane 

14·35-S-10R 93.04866 111444 < 330. UG/KG 5/25/93 Bis(2-chloroethyl)ether 

14-35-S-10R 93.04866 108601 < 330. UG/KG 5/25/93 Bis(2-chlorofsopropyl)ether 

14·35-S-10R 93.04866 117817 < 330. UG/KG 5/25/93 Bis(2-ethylhexyl)phthalate 

14-35-S-10R 93.04866 101553 < 330. UG/KG 5/25/93 4-Bromophenylphenyl ether 

14-35-S-10R 93.04866 85687 < 330. UG/KG 5/25/93 Butyl benzyl phthalate 

14-35-S-10R 93.04866 59507 < 330. UG/KG 5/25/93 4-Chloro-3-methylphenol 

14·35-S-10R 93.04866 106478 < 330. UG/KG 5/25/93 4-Chloroaniline 

14-35-S-10R 93.04866 91587 < 330. UG/KG 5/25/93 2-Chloronaphthalene 

14-35-S-10R 93.04866 95578 < 330. UG/KG 5/25/93 a-Chlorophenol 

14-35-S-10R 93.04866 7005723 < 330. UG/KG 5/25/93 4-Chlorophenylphenyl ether 

14-35-S-10R 93.04866 218019 < 330. UG/ICG 5/25/93 Chrysene 

14-35-S·10R 93.04866 84742 < 330. UG/KG 5/25/93 Di-n-butyl phthalate 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUST!J4ER SAMPLE ANALYTICAL ANALYTICAL C!J4PLETION C!J4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35·S·10R 93.04866 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 
14·35·S-10R 93.04866 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h)anthracene 
14-35·S-10R 93.04866 132649 < 330. UG/KG 5!25/93 Dibenzofuran 
14·35-S-10R 93.04866 95501 < 330. UG/KG 5/25/93 a-Dichlorobenzene (1,2) 
14·35-S·10R 93.04866 541731 < 330. UG/KG 5!25/93 m·Dichlorobenzene (1,3) 
14-35-S·10R 93.04866 106467 < 330. UG/KG 5/25/93 p·Dichlorobenzene (1,4) 
14-35·S·10R. 93.04866 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35·S·10R 93.04866 120832 < 330. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35·S·10R 93.04866 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 
14-35·S·10R 93.04866 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 
14-35·S·10R 93.04866 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35·S·10R 93.04866 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-S-10R 93.04866 121142 < 330. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-S lOR 93.04866 606202 < 330. UG/KG 5!25/93 2,6-Dinitrotoluene 
14·35-S-lOR 93.04866 206440 < 330. UG/KG 5/25/93 Fluoranthene 
14-35-S-10R 93.04866 86737 < 330. UG/KG 5/25/93 Fluorene 
14·35-S-10R 93.04866 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 
14·35-S·10R 93.04866 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-S·10R 93.04866 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-S·10R 93.04866 6n21 < 330. UG/KG 5!25/93 Hexachloroethane 
14·35-S·10R 93.04866 193395 < 330. UG/KG 5/25/93 lndeno[1, 2,3-cdl pyrene 
14-35·S·10R 93.04866 78591 < 330. UG/KG 5/25/93 lsophorone 
14·35·S·10R 93.04866 534521 < 330. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-S-101 93.04866 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 
14-35·S·101 93.04866 95487 < 330. UG/KG 5/25/93 2-Methylphenol 
14·35·S-101 93.04866 106445 < 330. UG/KG 5/25/93 4-Methylphenol 
14·35-S-101 93.04866 91203 < 330. UG/KG 5!25/93 Naphthalene 
14-35-5-101 93.04866 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 
14-35·5·101 93.04866 99092 < 330. UG/KG 5!25/93 3-Nitroanil ine 
14-35·5-101 93.04866 100016 < 330. UG/KG 5!25/93 4-Nitroanil ine 
14-35-5·101 93.04866 98953 < 330. UG/KG 5/25/93 Nitrobenzene 
14-35·5·101 93.04866 88755 < 330. UG/KG 5/25/93 2·Nitrophenol 
14-35·5-101 93.04866 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 
14-35-5·101 93.04866 621647 < 330. UG/KG 5!25/93 N·Nitrosodi-n-propylamine 
14-35·5·101 93.04866 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 
14-35·S·10R 93.04866 86306 < 330. UG/KG 5/25/93 N·Nitrosodiphenylamine 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NIJ48ER NIJ4BER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-1DR 93.04866 87865 < 330. UG/KG 5!25/93 Pentachlorophenol 
14-35-S-10R 93.04866 85018 < 330. UG/ICG 5!25/93 Phenanthrene 
14-35-S-10R 93.04866 108952 < 330. UG/ICG 5/25/93 Phenol 
14-35-S-10R 93.04866 129000 < 330. UG/ICG 5/25/93 Pyrene 
14-35-S-10R 93.04866 120821 < 330. UG/ICG 5!25/93 1,2,4-Trichlorobenzene 
14-35-S-10R 93.04866 95954 < 330. UG/ICG 5/25/93 2,4,5-Trichlorophenol 
14-35-S-10R. 93.04866 88062 < 330. UG/ICG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04866 

none 
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******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LC»4BARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: .Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RO 
' .~ J 

Customer Sample Results, Sample I 93.04867 Date Collected: 3/31/93 Date Received: 4/01/93 Oate Extracted: 4/13/93 Date Analyzed: 5/06/93 

SAMPLE CUSTC»4ER 
NUMBER NUMBER ANALYSIS 

14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 
14-35-S-100 93.04867 
14-35-S-100 93.04867 
14·35-S-100 93.04867 
14·35-S-100 93.04867 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 
< 3300. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

CC»4PLET I ON 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

CC»4MENT 
CC»4PWND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m·Benzidine 
Benzo[aJanthracene 
Benzo[aJpyrene 
Benzo[bJfluoranthene 
Benzo[g,h,iJperylene 
Benzo[klfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bra.ophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-.ethylphenol 
4-Chloroani line 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ethe• 
Chrysene 
Di-n-butyl phthalate 

Page: 69 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NtJIIBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-S-100 93.04867 117840 < 3300. UG/KG 5/25/93 Di-n-octyl phthalate 
14-35-S-100 93.04867 53703 < 3300. UG/KG 5/25/93 Dibenzo[a,h)anthracene 
14-35-S-100 93.04867 132649 < 3300. UG/KG 5/25/93 Dibenzofuran 
14-35-S-100 93.04867 95501 < 3300. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 
14-35-S-100 93.04867 541731 < 3300. UG/KG 5/25/93 m-Dichlorobenzene (1,3) 
14-35-S-100 93.04867 106467 < 3300. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 
14-35-S-100 93.04867 91941 < 3300. UG/KG 5/25/93 3,3'-Dichlorobenzidine 
14-35-S-100 93.04867 120832 < 3300. UG/KG 5/25/93 2,4-Dichlorophenol 
14-35-S-100 93.04867 84662 < 3300. UG/KG 5/25/93 Diethyl phthalate 
14-35-S-100 93.04867 131113 < 3300. UG/KG 5/25/93 Dimethyl phthalate 
14-35-S-100 93.04867 105679 < 3300. UG/KG 5/25/93 2,4-Dimethylphenol 
14-35-S-100 93.04867 51285 < 3300. UG/KG 5/25/93 2,4-Dinitrophenol 
14-35-S-100 93.04867 121142 < 3300. UG/KG 5/25/93 2,4-Dinitrotoluene 
14-35-S-100 93.04867 606202 < 3300. UG/KG 5/25/93 2,6-Dinitrotoluene 
14-35-S-100 93.04867 206440 < 3300. UG/KG 5/25/9:. Fluoranthene 
14-35-S-100 93.04867 86737 < 3300. UG/KG 5/25/93 Fluorene 
14-35-S-100 93.04867 118741 < 3300. UG/KG 5/25/93 Hexachlorobenzene 
14-35-S-100 93.04867 87683 < 3300. UG/KG 5/25/93 Hexachlorobutadiene 
14·35-S-100 93.04867 n474 < 3300. UG/KG 5/25/93 Hexachlorocyclopentadiene 
14·35-S-100 93.04867 6m1 < 3300. UG/KG 5/25/93 Hexachloroethane 
14-35-S-100 93.04867 193395 < 3300. UG/KG 5/25/93 lndeno[1 ,2,3-cdlpyrene 
14-35·S-100 93.04867 78591 < 3300. UG/KG 5125/93 lsophorone 
14·35-S-100 93.04867 534521 < 3300. UG/KG 5/25/93 2-Methyl-4,6-dinitrophenol 
14·35-S-100 93.04867 91576 < 3300. UG/KG 5/25/93 2-Methylnaphthalene 
14·35-S-100 93.04867 95487 < 3300. UG/KG 5/25/93 2-Methylphenol 
14-35·S-100 93.04867 106445 < 3300. UG/KG 5/25/93 4-Methylphenol 
14-35-S-100 93.04867 91203 < 3300. UG/KG 5/25/93 Naphthalene 
14·35-S-100 93.04867 88744 < 3300. UG/KG 5/25/93 2-Ni troanil ine 'I 

14-35-S-100 93.04867 99092 < 3300. UG/KG 5/25/93 3-Ni troanil ine 
14-35-S-IJO 93.04867 100016 < 3300. UG/KG 5/25/93 4-Ni troanil ine 
14-35-S-100 93.04867 98953 < 3300. UG/KG 5/25/93 Nitrobenzene 
14-35-S-100 93.04867 88755 < 3300. UG/KG 5/25/93 2-Nitrophenol 
14-35-S-100 93.04867 100027 < 3300. UG/KG 5/25/93 4-Nitrophenol 
14-35-S-100 93.04867 621647 < 3300. UG/KG 5/25/93 N-Nittosodi-n-propylamine 
14-35-S-100 93.04867 62759 < 3300. UG/KG 5/25/93 N-Nitrosodimethylamine 
14-35-S-100 93.04867 86306 < 3300. UG/KG 5/25/93 N-Nitrosodiphenylamine 
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.................... EM·9 ANALYTICAL REPORT ********************* 

CUST04ER SAMPLE ANALYTICAL ANALYTICAL C04PLETION C04POOND 

NUMBER NlJ48ER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAHE 

14·35-S-100 93.04867 87865 < 3300. UG/KG 5/25/93 Pentachlorophenol 

14·35-S-100 93.04867 85018 < 3300. UG/KG 5/25/93 Phenanthrene 

14·35-S-100 93.04867 108952 < 3300. UG/KG 5/25/93 Phenol 

14·35-S-100 93.04867 129000 < 3300. UG/KG 5/25/93 Pyrene 

14-35-S-100 93.04867 120821 < 3300. UG/KG 5/25/93 1,2,4-Trichlorobenzena 

14·35-S-100 93.04867 95954 < 3300. UG/KG 5!25/93 2,4,5-Trichlorophenol 

14·35-S-100 93.04867 88062 < 3300. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample # 93.04867 

none 



REPORT NUMBtn> 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM CODE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04868 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-UD 
14-35-UD 
14-35-UD 
14-35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14·35-UD 
14-35-UD 
14-35-UD 
14-35-UD 
14-35-UD 
14-35-UD 
14·35-UD 
14-35-UD 
14-35-UD 
14·35-UD 
14·35-UD 
14-35-UD 
14-35-UD 

SAMPLE 
NUMBER ANALYSIS 

93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 
93.04868 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

540. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

162. 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25!93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 
5!25/93 
5/25/93 
5!25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a)anthracene 
Benzo [a) pyrene 
Benzo[b)fluoranthene 
Benzo[g,h,ilperylene 
Benzo[k)fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 

Bis(2·chloroethyl)ether 
Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

4-Bra.ophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-~thylphenol 

4-Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

.ge: 72 
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******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTC»tER SAMPLE ANALYTICAL ANALYTICAL CC»tPLETION CC»tPOUND 

tU4BER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-l.O 93.04868 117840 < 330. UG/KG 5/25/93 Di-n-octyl phthalate 

14-35-l.O 93.04868 53703 < 330. UG/KG 5/25/93 Dibenzo[a,h]anthracene 

14-35-l.O 93.04868 132649 < 330. UG/KG 5/25/93 Dibenzofuran 

14-35-l.O 93.04868 95501 < 330. UG/KG 5/25/93 o-Dichlorobenzene (1,2) 

14-35-l.O 93.04868 541731 < 330. UG/ICG 5/25/93 m-Dichlorobenzene (1,3) 

14-35-l.O 93.04868 106467 < 330. UG/KG 5/25/93 p-Dichlorobenzene (1,4) 

14-35-l.O 93.04868 91941 < 330. UG/KG 5/25/93 3,3'-Dichlorobenzidine 

14-35-l.O 93.04868 120832 < 330. UG/KG 5!25/93 2,4-Dichlorophenol 

14-35-l.O 93.04868 84662 < 330. UG/KG 5/25/93 Diethyl phthalate 

14-35-l.O 93.04868 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14-35-l.O 93.04868 105679 < 330. UG/KG 5/25/93 2,4-Dimethylphenol 

14-35-l.O 93.04868 51285 < 330. UG/KG 5/25/93 2,4-Dinitrophenol 

14-35-l.O 93.04868 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 

14-35-l.O 93.04868 606202 < 330. UG/KG 5/25/93 2,6-Dinitrotoluene 

14-35-l.O 93.04868 206440 ' 330. UG/KG 5/25/93 Fluoranthene 

14-35-l.O 93.04868 86737 < 330. ;JKG 5/25/93 Fluorene 

14-35-l.O 93.04868 118741 < 330. UG/KG 5/25/93 Hexachlorobenzene 

14-35-l.O 93.04868 87683 < 330. UG/KG 5/25/93 Hexachlorobutadiene 

14-35-l.O 93.04868 n474 < 330. UG/KG 5/25/93 Hexachlorocyclopentadiene 

14-35-l.O 93.04868 6m1 < 330. UG/KG 5/25/93 Hexachloroethane 

14-35-l.O 93.04868 193395 < 330. UG/KG 5/25/93 lndeno[1,2,3-cdlpyrene 

14-35-l.O 93.04868 78591 < 330. UG/KG 5/25/93 lsophorone 

14-35-l.O 93.04868 534521 < 330. UG/!(G 5/25/93 2-Methyl-4,6-dinitrophenol 

14-35-l.O 93.04868 91576 < 330. UG/KG 5/25/93 2-Methylnaphthalene 

14-35-l.O 93.04868 95487 < 330. UG/KG 5/25/93 2-Methylphenol 

14-35-l.O 93.04868 106445 < 330. UG/KG 5/25/93 4-Methylphenol 

14·35-l.O 93.04868 91203 < 330. UG/KG 5/25/93 Naphthalene 

14·35-l.O 93.04868 88744 < 330. UG/KG 5/25/93 2-Nitroaniline 

14·35-l.O 93.04868 99092 < 330. UG/KG 5/25/93 3-Ni troani line 

14-35-l.O 93.04868 100016 < 330. UG/KG 5/25/93 4-Nitroanil ine 

14-35-l.O 93.04868 98953 < 330. UG/KG 5/25/93 Nitrobenzene 

14-35-l.O 93.04868 88755 < 330. UG/KG 5/25/93 2-Nitrophenol 

14-35-l.O 93.04868 100027 < 330. UG/KG 5/25/93 4-Nitrophenol 

14-35-l.O 93.04868 621647 < 330. UG/KG 5/25/93 N-Nitrosodi-n-propylamine 

14-35-l.O 93.04868 62759 < 330. UG/KG 5/25/93 N-Nitrosodimethylamine 

14-35-l.O 93.04868 86306 < 330. UG/KG 5/25/93 N-Nitrosodiphenylamine 



REPORT NUMBEI<: 18666 '•:Je: 74 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTt»4ER SAMPLE ANALYTICAL ANALYTICAL Ct»4PLETION Ct»4POUND 

NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE Ct»4MENT NAME 

14-35-l.O 93.04868 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-l.O 93.04868 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-l.O 93.04868 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-lJI., 93.04868 129000 < 330. UG/KG 5/25/93 Pyrene 

14-35-l.O 93.04868 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-l.O 93.04868 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-l.O 93.04868 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively Identified Compounds in Customer Sample I 93.04868 

none 

l11.1 

'HI 



REPORT NUMBER: 18666 

******************** EM-9 ANALYTICAL REPORT ********************* 

EPA SEMIVOLATILES Prepared by: BW on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO PROGRAM COOE: M106 NOTEBOOK: R8142 PAGE: 53 

OWNER: Philip R. Fresquez GRClJP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

Customer Sample Results. Sample I 93.04869 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 5/06/93 

CUSTOMER 
NUMBER 

14-35-LD 
14-35-LD 
14-35-LD 
14-35-LD 
14-35-LD 
14-35-LD 
14-35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14·35-LD 
14-35-LD 
14·35-LD 
14·35-LD 
14·35-LD 

SAMPLE 
NUMBER ANALYSIS 

93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 
93.04869 

83329 
208968 
62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
595W 
106478 
91587 
95578 
7005723 
218019 
84742 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 
UG/ICG 

COMPLETION 
DATE 

5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 
5/25/93 

COMMENT 
COMPOUND 

NAME 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
•·Benzidine 
Benzo[aJanthracene 
Benzo(aJpyrene 
Benzo[bJfluoranthene 
Benzo(g,h,ilperylene 
Benzo[kJfluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2·chloroethyl)ether 
Bis(2·chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bra.ophenylphenyl etner 
Butyl benzyl phthalate 
4-Chloro-3-~thylphenol 

4-Chloroani line 
2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 

lj l·• 

Page: 75 
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···~A•************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION COMPOUND 
NUMBER NlMIER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14·35-LD 93.04869 117840 < 330. UG/ICG 5/25/93 Di-n-octyl phthalate 
14·35-LD 93.04869 53703 < 330. UG/ICG 5/25/93 Dibenzo[a,hlanthracene 

14-35-LD 93.04869 132649 < 330. UG/ICG 5/25/93 Dibenzofuran 

14·35-LD 93.04869 95501 < 330. UG/ICG 5/25/93 o-Dichlorobenzene 1 

14·35-LD 93.04869 541731 < 330. UG/ICG 5/25/93 m-Dichlorobenzene (1,3) 

14·35-LD 93.04869 106467 < 330. UG/ICG 5/25/93 p-Dichlorobenzene (1,4) 

14·35-LD 93.04869 91941 < 330. UG/ICG 5/25/93 3,3'-Dichlorobenzidine 

14·35-LD 93.04869 120832 < 330. UG/ICG 5/25/93 2,4-Dichlorophenol 

14·35-LD 93.04869 84662 < 330. UG/ICG 5/25/93 Diethyl phthalate 

14·35-LD 93.04869 131113 < 330. UG/KG 5/25/93 Dimethyl phthalate 

14·35-LD 93.04869 105679 < 330. UG/ICG 5/25/93 2,4-Diaethylphenol 

14·35-LD 93.04869 51285 < 330. UG/ICG 5/25/93 2,4-Dinitrophenol 

14·35-LD 93.04869 121142 < 330. UG/ICG 5/25/93 2,4-Dinitrotoluene 

14·35-LD 93.04869 606202 < 330. UG/ICG 5/25/93 2,6-Dinitrotoluene 

14·35-LD 93.04869 206440 < 330. UG/ICG 5/25/93 Fluoranthene 

14·35-LD 93.04869 86737 < 330. UG/ICG 5/25/93 Fluorene 

14·35-LD 93.04869 118741 < 330. UG/ICG 5/25/93 Hexachlorobenzene 

14·35-LD 93.04869 87683 < 330. UG/ICG 5/25/93 Hexachlorobutadiene 

14·35-LD 93.04869 n474 < 330. UG/ICG 5/25/93 Hexachlorocyclopentadiene 

14·35-LD 93.04869 6m1 < 330. UG/ICG 5/25/93 Hexachloroethane 

14·35-LD 93.04869 193395 < 330. UG/ICG 5/25/93 lndeno[1,2,3·cdlpyrene 

14·35-LD 93.04869 78591 < 330. UG/ICG 5/25/93 lsophorone 

14-35-LD 93.04869 534521 < 330. UG/ICG 5/25/93 2-Methyl-4,6-dinitrophenol 

14·35-LD 93.04869 91576 < 330. UG/ICG 5/25/93 2-Methylnaphthalene 

14-35-LD 93.04869 95487 < 330. UG/ICG 5/25/93 2-Methylphenol 

14·35-LD 93.04869 106445 < 330. UG/ICG 5/25/93 4-Methylphenol 

14·35-LD 93.04869 91203 < 330. UG/ICG 5/25/93 Naphthalene 

14·35-LD 93.04869 88744 < 330. UG/ICG 5/25/93 2·Ni troani line 

14-35-LD 93.04869 99092 < 330. UG/ICG 5/25/93 3·Ni troani line 

14·35-LD 93.04869 100016 < 330. UG/ICG 5/25/93 4-Ni troani line 

14·35-LD 93.04869 98953 < 330. UG/ICG 5/25/93 Nitrobenzene 

14·35-LD 93.04869 88755 < 330. UG/ICG 5125/93 2·Nitrophenol 

14·35-LD 93.04869 100027 < 330. UG/ICG 5/25/93 4-Nitrophenol 

14·35-LD 93.04869 6216-. < 330. UG/ICG 5/25/93 N·Nitrosodi·n-propylamine 

14·35-LD 93.04869 62759 < 330. UG/KG 5/25/93 N·Nitrosodimethylamine 

14-35-LD 93.04869 86306 < 330. UG/ICG 5/25/93 N·Nitrosodiphenylamine 



REPORT NUMIL.... 18666 .ge: n 

******************** EM-9 ANALYTICAL REPORT ********************* 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION CC»4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS DATE COMMENT NAME 

14-35-LD 93.04869 87865 < 330. UG/KG 5/25/93 Pentachlorophenol 

14-35-LD 93.04869 85018 < 330. UG/KG 5/25/93 Phenanthrene 

14-35-LD 93.04869 108952 < 330. UG/KG 5/25/93 Phenol 

14-35-LD 93.04869 129000 < 330. UG/KG 5/25/93 Pyrene 

14·35-LD 93.04869 120821 < 330. UG/KG 5/25/93 1,2,4-Trichlorobenzene 

14-35-LD 93.04869 95954 < 330. UG/KG 5/25/93 2,4,5-Trichlorophenol 

14-35-LD 93.04869 88062 < 330. UG/KG 5/25/93 2,4,6-Trichlorophenol 

Tentatively 1aentified Compounds in Customer Sample I 93.04869 

none 



REPORT NUMBER: 18666 

*************** EM-9 QUALITY ASSURANCE REPORT ************** 

EPA SEMIVOLATILES Prtpared by: BWB on 25-May-1993 

REQUEST NUMBER: 14401 MATRIX: SS ANALYST: ANTHONY LOMBARDO NOTEBOOK: R8142 PAGE: S3 

OWNER: Philip R. Fresquez GROUP: EM·8 MAlL ·STOP: K490 PHONE: 7·081S 

PROGRAM COOE : M 106 

TECHNIQUE: GCMS ANALYTICAL PROCEDURE: EPA SW-846 3RD 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QA SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

Page: 78 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SUMMARY OF CONTROL STATUS OF BLANK QC SAMPLES RUN WITH THIS BATCH 

Blank Results. Sample# 93.04902 Date Collected: 4/01/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION C(JtPOUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COfiiENT NAME 

00.20227 93.04902 83329 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthene 
00.20227 93.04902 208968 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthylene 
00.20227 93.04902 62533 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Aniline 
00.20227 93.04902 120127 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Anthracene 
00.20227 93.04902 103333 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Azobenzene 
00.20227 93.04902 92875 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL m-Benzidine 
00.20227 93.04902 56553 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a)anthracene 
00.20227 93.04902 50328 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a)pyrene 
00.20227 93.04902 205992 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[b)fluoranthene 
00.20227 93.04902 191242 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[g,h,i)perylene 
00.20227 93.04902 207089 < 330. UG/KG 0.0 5!25/93 UNDER CONTROL Benzo[k)fluoranthene 
00.20227 93.04902 65850 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzoic acid 
00.20227 93.04902 100516 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzyl alcohol 
00.20227 93.04902 111911 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethoxy)methane 
00.20227 93.04902 111444 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroethyl)ether 
00.20227 93.04902 108601 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-chloroisopropyl)ether 
00.20227 93.04902 . 117817 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 
00-20227 93.04902 101553 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Bromophenylphenyl ether 

'· 20227 93.04902 85687 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Butyl benzyl phthalate 
00.20227 93.04902 59507 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Chloro-3-methylphenol 
00.20227 93.04902 106478 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Chloroaniline 
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CUST(JtER 
NUMBER 

00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 

SAMPLE 
NUMBER 

93.04902 
93.04902 
191404902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 
93.04902 

ANALYSIS 

91587 
95578 
7oo5n3 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
n474 
6m1 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 
100016 
98953 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

*************** EM-9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

J, 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

•I 

************** 

C(JtPLETION 
DATE C(JtMENT 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

C(JtPWIIO 
NAME 
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2-Chloronaphthalene 
o·Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo[a,hJanthracene 
Dibenzofuran 
o·Dichlorobenzene (1,2> 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 

5/25/93 UNDER CONTROL Dimethyl phthalate 
5/25/93 UNDER CONTROL 2,4-Dimethylphenol 
5/25/93 UNDER CONTROL 2,4-Dinitrophenol 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

5/25/93 UNDER CONTROL Hexachlorocyclopentadiene 
5/25/93 UNDER CONTROL Hexachloroethane 
5/25/93 UNDER CONTROL lndeno[1,2,3·cdlpyrene 
5/25/93 UNDER CONTROL lsophorone 
5/25/93 UNDER CONTROL 2·Methyl·4,6·dinitrophenol 
5/25/93 UNDER CONTROL 2-Methylnaphthalene 
5/25/93 UNDER CONTROL 2-Methylphenol 
5/25/93 UNDER CONTROL 4-Methylphenol 
5/25/93 UNDER CONTROL Naphthalene 
5/25/93 UNDER CONTROL 2-Nitroaniline 
5/25/93 UNDER CONTROL 3·Nl' .aniline 
5/25/93 UNDER CONTROL 4-Nitroaniline 
5/25/93 UNDER CONTROL Nitrobenzene 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

CUSTOMfR SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND 

NI-'4BER IIUUIER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT NAME 

00.20227 93.04902 88755 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 

00.20227 93.04902 100027 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Ni trophenol 

00.20227 93.04902 621647 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodi-n-propylamine 

00.20227 93.04902 62759 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodimethylamine 

00.20227 93.04902 86306 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodiphenylamine 

00.20227 93.04902 87865 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 

00.20227 93.04902 85018 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Phenanthrene 

00.20227 93.04902 108952 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Phenol 

00.20227 93.04902 129000 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pyrene 

00.20227 93.04902 120821 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 

00.20227 93.04902 95954 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichlorophenol 

00.20227 93.04902 88062 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 

Blank Results. Sample1 93.04903 Date Collected: 4/01/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/28/93 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION COMPOUND 

NUMBER NI-'4BER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE 1 1,, COMMENT NAME 

00.20227 93.04903 83329 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthene 

00.20227 93.04903 208968 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Acenaphthylene 

00.20227 93.04903 62533 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Aniline 

00.20227 93.04903 120127 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Anthracene 

00.20227 93.04903 103333 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Azobenzene 

00.20227 93.04903 92875 < 330. UG/KG 0.0 5/25/9~ ,H!!OER CONTROL m-Benzidine 

00.20227 93.04903 56553 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a)anthracene 

00.20227 93.04903 50328 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[a)pyrene 

00.20227 93.04903 205992 <330. UG/KG 0.0 5/25/93 UNDER CONTROL Benzo[blfluoranthene 
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CUSTOMER 
NUMBER 

00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 
00.20227 

SAMPLE 
NUMBER 

93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 
93.04903 

ANALYSIS 

191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
n474 

ANALYTICAL 
RESULT 

< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 
< 330. 

*************** EM-9 QUALITY ASSURANCE REPORT 

ANALYTICAL 
UNCERTAINTY UNITS 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

QC 

VALUE 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

QC 

UNCERTAINTY 

************** 

COMPLETION 
DATE COMMENT 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

COMPOUND 
NAME 

Benzo[g,h,ilperylene 
Benzo[klfluoranthene 
Benzoic acid 

Page: 82 

Benzyl alcohol 
Bis(2·chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2·ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4-Chloroani line 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di·n-octyl phthalate 
Dibenzo[a,hlanthracene 
Dibenzofuran 
a-Dichlorobenzene (1,2> 
m-Dichlorobenzene (1,3) 
p-Dichlorobenzene (1,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
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**************• EM-9 QUALITY ASSURANCE REPORT ************** 

CUSTCI4ER SAMPLE ANALYTICAL ANALYTICAL QC QC CCI4PLET I OH CCI4POUND 
NUMBER NUMBER ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE CC14MENT NAME 

00.20227 93.04903 6m1 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Hexachloroethane 
00.20227 93.04903 193395 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL lndeno[1,2,3·cdlpyrene 
00.20227 93.04903 78591 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL lsophorone 
00.20227 93.04903 534521 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Methyl-4,6-dinitrophenol 
00.20227 93.04903 91576 < 330. 

I .II UG/ICG 0.0 5/25/93 UNDER CONTROL 2-Methylnaphthalene 
00.20227 93.04903 95487 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Methylphenol 
00.20227 93.04903 106445 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Methylphenol 
00.20227 93.04903 91203 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Naphthalene 
00.20227 93.04903 88744 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 2-Nitroaniline 
00.20227 93.04903 99092 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 3-Nitroaniline 
00.20227 93.04903 100016 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4·Nitroaniline 
00.20227 93.04903 98953 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Nitrobenzene 
00.20227 93.04903 88755 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 
00.20227 93.04903 100027 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 4-Nitrophenol 
00.20227 93.04903 621647 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodi-n-propylamine 
Q9,20227 93.04903 62759 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodimethylamine 
00.20227 93.04903 86306 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodiphenylamine 
00.20227 93.0490~ 87865 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 
00.20227 93.049d 85018 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Phenanthrene 
00.20227 93.04903 108952 < 330. UG/KG 0.0 5/25/93 UNOER CONTROL Phenol 
00.20227 93.04903 129000 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL Pyrene 
00.20227 93.04903 120821 < 330. UG/KG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 
00.20227 93.04903 95954 < 330. UG/KG 0.0 5/25/93 UNOER CONTROL 2,4, 5- T rich loropher,..,, 
00.20227 93.04903 88062 < 330. UG/ICG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 

Blank Soike Results: none 

Blank Spike Duplicate Results: none 
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*************** EM-9 QUAliTY ASSURANCE REPORT ************** 

SUMMARY OF CONTROl STATUS OF BliND QA $AMPLES RUN YITH THIS BATCH 

Blind QC Results. S~le_f 93.04899 Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/28/93 

SAMPlE ANAlYTICAl ANAlYTICAl QC QC C(JIPlETION 

NUM ANAlYSIS RESUlT UNCERTAINTY UNITS VAlUE UNCERTAINTY DATE COMMENT C(JIPOUND ·NAME 

93.04899 83329 < 0.33 MG/KG 0.0 5!25/93 UNDER CONTROl Acenaphthene 

93.04899 208968 < 0.33 MG/KG 0.0 5125/93 UNDER CONTROl Acenaphthylene 

93.04899 62533 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Aniline 

93.04899 120127 3.8 1.14 MG/KG 4.83 0.25 5/25/93 UNDER CONTROl Anthracene 

93.04899 103333 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Azobenzene 

93.04899 92875 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL m·Benzidine 

93.04899 56553 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Benzo[a]anthracene 

93.04899 50328 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[alpyrene 

93.04899 205992 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[b]fluoranthene 

93.04899 191242 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Benzo[g,h,ilperylene 

93.04899 207089 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzo[k]fluoranthene 

93.04899 65850 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Benzoic acid 

93.04899 100516 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Benzyl alcohol 

93.04899 111911 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Bis(2·chloroethoxy)methane 

93.04899 111444 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Bis(2·chloroethyl)ether 

93.04899 108601 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Bis(2·chloroisopropyl)ether 

93.04899 117817 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Bis(2-ethylhexyl)phthalate 

93.04899 101553 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Bromophenylphenyl ether 

93.04899 85687 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Butyl benzyl phthalate 

93.04899 59507 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl 4-Chloro-3-methylphenol 

93.04899 106478 1.7 0.51 MG/KG 5.22 0.27 5/25/93 OUT OF CONTROl 4-Chloroaniline 

93.04899 91587 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl 2-Chloronaphthalene 

93.04899 95578 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl a-Chlorophenol 

93.04899 7005n3 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl 4-Chlorophenylphenyl ether 

93.04899 218019 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Chrysene 

93.04899 84742 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROl Di-n-butyl phthalate 



93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 
93.04899 

117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
10)679 
51285 
121142 
606202 
206440 
86737 
118741 
87683 
n474 
6n21 
193395 
78591 
534521 
91576 
95487 
106445 
91203 
88744 
99092 

100016 
98953 
88755 
100027 
621647 
62759 
86306 
87865 
85018 
108952 
129000 

120821 
95954 
88062 

< 0.33 
< 0.33 
< 0.33 
< 0.33 

3.3 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

3.1 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

4.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

4.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

0.99 

0.93 

1.35 

1.35 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/ICG 
MG/KG 
MG/KG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/KG 
MG/KG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/KG 

0.0 
0.0 
0.0 
0.0 
4.94 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.28 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.37 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.02 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.26 

0.33 

0.33 

0.31 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDEit 'OOtti'ROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 OUT OF CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

Di·n·octyl phthalate 
Dibenzo[a,hlanthracene 
Dibenzofuran 
o·Dichlorobenzene (1,2> 
•·Dichlorobenzene (1,3) 
p·Dichloru. nzene ( 1 ,4) 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno£1,2,3-cdlpyrene 
Jsophorone 
2-Methyl-4,6-dinitrophenol 
2·Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroani line 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N·Nitrosodi·n·propylamine 
N·Nitrosodimethylamine 
N·Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 



Blind OC Results. Sample I 93.04900 

93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 
93.04900 

83329 
208968 

62533 
120127 
103333 
92875 
56553 
50328 
205992 
191242 
207089 
65850 
100516 
111911 
111444 
108601 
117817 
101553 
85687 
59507 
106478 
91587 
95578 
7005723 
218019 
84742 
117840 
53703 
132649 
95501 
541731 
106467 
91941 
120832 
84662 
131113 
105679 
51285 
121142 
606202 
206440 
86737 
118741 

< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

1.8 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

2.5 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

2. 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

1.8 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 
< 0.33 

Date Collected: 3/31/93 Date Received: 4/01/93 Date Extracted: 4/13/93 Date Analyzed: 4/29/93 

0.54 

0.75 

0.6 

0.54 

MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 
MG/ICG 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.11 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.51 
0.0 
0.0 
0.0 
0.0 
2.59 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.16 

0.23 

0.13 

0.15 

5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 WARNING 2·3 SIG 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 WARNING 2-3 SIG 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 
5/25/93 UNDER CONTROL 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Azobenzene 
m-Benzidine 
Benzo[a]anthracene 
Benzo[a]pyrene 
Benzo[b]fluoranthene 
Benzo[g,h,i]perylene 
Benzo[k]fluoranthene 
Benzoic acid 
Benzyl alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl)ether 
Bis(2-chloroisopropyl)ether 
Bis(2-ethylhexyl)phthalate 
4-Bromophenylphenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
4·Chloroaniline 
2-Chloronaphthalene 
a-Chlorophenol 
4-Chlorophenylphenyl ether 
Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Dibenzo[a,h]anthracene 
Dibenzofuran 
a-Dichlorobenzene (1,2> 
m-Dichlorobenzene (1,3> 
p·Dichlorobenzene (1,4) 
3,3•-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 



93.04900 87683 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Kexachlorobutadiene 
93.04900 n474 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Hexachlorocyclopentadiene 
93.04900 6n21 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Hexachloroethane 
93.04900 193395 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL lndeno[1,2,3·cdlpyrene 
93.04900 78591 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Jsophorone 
93.04900 534521 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2·Methyl·4,6·dinitrophenol 
93.04900 91576 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Methylnaphthalene 
93.04900 95487 2. 0.6 MG/KG 2.56 0.13 5/25/93 UNDER CONTROL 2-Methylphenol 
93.04900 106445 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Methylphenol 
93.04900 91203 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Naphthalene 
93.04900 88744 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitroaniline 
93.04900 99092 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 3-Nitroaniline 
93.04900 100016 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-Nitroaniline 
93.04900 98953 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Nitrobenzene 
93.04900 88755 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2-Nitrophenol 
93.04900 100027 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 4-N i trophenol 
93.04900 621647 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodi-n-propylamine 
93.04900 62759 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodimethylamine 
93.04900 86306 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL N-Nitrosodiphenylamine 
93.04900 87865 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Pentachlorophenol 
93.04900 85018 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Phenanthrene 
93.04900 108952 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Phenol 
93.04900 129000 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL Pyrene 
93.04900 120821 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 1,2,4-Trichlorobenzene 
93.04900 95954 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2,4,5-Trichlorophenol 
93.04900 88062 < 0.33 MG/KG 0.0 5/25/93 UNDER CONTROL 2,4,6-Trichlorophenol 
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*************** EM-9 QUALITY ASSURANCE REPORT ************** 

SURROGATE RESULTS FOR EPA SEMIVOLATILES 

Surrogate 1 = 2-Fluorophenol (CAS I • 367124) 
Surrogate 2 = Phenol-d5 (CAS I • 4165622) 
Surrogate 3 = Nitrobenzene-d5 (CAS I = 4165600) 
Surrogate 4 = 2-Fluorobiphenyl (CAS I = 321608> 
Surrogate 5 = 2,4,6-Tribra.ophenol (CAS I = 118796) 
Surrogate 6 = p-Terphenyl-d14 (CAS I = 

SAMPLE COMPLETION 
NUMBER UNITS Surrogate 1 Surrogate 2 Surrogate 3 Surrogate 4 Surrogate 5 Surrogate 6 DATE 

93.04845 X 54.43 73.87 66.76 76.08 94.2 86.16 25-May-1993 
93.04845 X 40.67 62.6 54.6 67.48 86.23 85.18 25-May-1993 
93.04845 X 30.47 48.47 46.14 65.98 81.55 77.94 25-May-1993 
93.04846 X 38.15 57.7 51.58 68.4 87.68 85.78 25-May-1993 
1.5.04847 X 38.63 61.28 51.96 74.72 91.29 95.6 25-May-1993 
93.04848 X 31.3 53.95 45.9 62.96 89.39 102.2 25-May-1993 
93.04849 X 42.96 69.21 60.7 95.1 108.22 123.14 25-May-1993 
93.04850 X .,._,_49 47.9 42.52 59.96 92.37 100.14 25-May-1993 
93.04851 X 37.62 57.41 53.94 68.98 75.97 88.76 25-May-1993 
93.04852 X 41.95 65.93 58.1 72.66 92.71 98.28 25-May-1993 
93.04853 X 39.73 55.07 53.66 66.18 77.54 90.24 25-May-1993 
93.04854 X 40.52 63.29 53.38 71.06 90.23 93.84 25-May-1993 
93.04855 X 36.28 65.14 51.8 79.78 110.28 108.3 25-May-1993 
93.04856 X 41.4 60.98 52.8 66.18 94.77 87.32 25-May-1993 
93.04857 X 54.28 75.27 70.84 90.7 114.69 114.78 25-May-1993 
93.04858 X 51.88 77.64 63.64 81.44 100.51 84.92 25-May-1993 
93.04859 X 60.1 81.5 74.2 82.8 102.4 93.4 25-May-1993 
93.04860 X 57.5 78.14 67.82 82.48 105.67 109.44 25-May-1993 
93.04861 X 35.51 50.95 44.26 56.5 92.66 88.18 25-May-1993 
93.04862 X 55.61 79.57 68.32 80.28 89.92 103.56 25-May-1993 
93.04863 X 45.87 64.63 60.76 85.8 123.6 121.68 25-May·1993 
93.04864 X 67.43 84.22 82.46 88.5 101.4 127.16 25-May-1993 
93.04865 X 72.8 90. 79.2 87.8 82.5 113.4 25-May-1993 
93.04865 X 73.2 92.9 77.6 92. 90.2 116.4 25-May-1993 
93.04865 X 72.4 85.6 84.4 84.4 80.9 114.4 25-May-1993 
93.04866 X 42.56 58.64 53.72 65.02 94.29 95.02 25-May-1993 
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SAMPLE 
NUMBER UNITS 

93.04867 X 

93.04868 X 
93.04869 X 
93.04899 X 
93.04900 X 
93.04902 X 
93.04903 X 

EPA Limits: 
Water X 
Soil X 

SUrrogate 1 

78.5 
66.6 
83.24 
63.01 
55.67 
18.12 
19.21 

21 - 100 
25 - 121 

REPORT NUMBER: 18666 

Surrogate 2 

87.6 
86. 
98.92 
72.8 
66.71 
28.73 
24. 

10 - 94 
24 - 113 

Surrogate 3 

74.6 
74.28 
89.58 
75.38 
63.64 
36.2 
26.02 

35 - 114 
23 - 120 

Au4y<d~5 
Analyst 

;S/2,'f7J 
Da e 

No S~le Discrepancies Noted by Sllq)le Management Section 

Surrogate 4 

90.4 
85.34 
90.58 
74. 
68.6 
47.92 
34.66 

43 - 116 
30 - 115 

Surrogate 5 

97.1 
108.82 
115.21 
88.51 
85.37 
70.98 
63.85 

10 - 123 
19 - 122 

Surrogate 6 

117.8 
94.68 

116.72 
87.78 
78.2 
94.74 
88.96 

33 - 141 
18 - 137 

Cc:»>PLETION 
DATE 

25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 
25-May-1993 

A--~ 
Section Leader 

slUt ( '\ 'J 
Date #3 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 

~ CIA 0 1cer 

~-'.,~(,-y3 

Date 

•Quality Assurance for Health and Environmental Chenistry: 1986,' LA-11114-MS, pp. 3-4. 

************************************************************************************************************************************************** 
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Los Alamos 
Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

TO: Philip Fresquez, EM-8 

FROM: Cynthia Mahan, EM-9 ~ 

suBJECT: Results Associated with Request 14399. 

memorandum 

DATE: September 15, 1993 

MAIL STOP!rELEPHONE: E518/7 -6011 

I apologize for the delay in reporting the analytical data for request 14399. The delay was 
due in part because Hg results were missing on three of the samples, numbers 93.04868-
70. Unfortunately, these soil extracts were consumed during the metals analysis and Hg 
information could not be obtained. We regret this inconvenience, but if it is possible for 
you to resample, we would certainly analyze the samples for you at our cost. The blind 
qc results for all elements except Ag were "under control". However the Ag run-time qc's 
were all statistically acceptable. Ag is likely precipitating from the qc samples. If you 
have any questions, please give me a call. 
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REPORT NUMBER: 20562 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: CMAHAN on 15-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: ~ ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 

NOTEBOOK: R8149 PAGE: 233 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

SAMPLE 
NUM 

ANALYTICAL 
ANALYSIS TECHNIQUE 

14-35-0-0 
14-35-0-0 
14-35-0·0 
14-35·0-0 
14-35-0-0 
14-35-E·S 
14-35-E-5 
14-35-E-5 
14·35-E-5 
14·35-E-5 
~10 
14·35-E-10 
14·35-E-10 
14·35-E-10 
14-35-E-10 
T4-35-F15 
14·35-E-25 
14-35-E-25 
14·35-E-25 
14·35-E-25 

-14-35-E-so 
14·35-E·SO 
14·35-E-50 

93.04845 AG 
93.04845 BA 
93.04845 CD 
93.04845 CR 
93.04845 PB 
93.04846 AG 
93.04846 BA 
93.04846 CD 
93.04846 CR 
93.04846 PB 
93.04847 AG 
93.04847 BA 
93.04847 CD 
93.04847 CR 
93.04847 PB 
93.04848 AG 
93.04848 BA 

93.04848 CD 
93.04848 CR 
93.04848 PB 
93.04849 AG 
93.04849 BA 

93.04849 CD 
14·35-E-50 93.04849 CR 
14·35-E-50 93.04849 PB 
14·35-E-100 93.04850 AG 
14·35-E-100 ~3.04850 BA 
14·35-E-100 91.04850 CD 
14·35-E-100 93.04850 CR 
14·35-E-100 93.04850 PB --14-35-E-10R 93.04851 AG 

~14·35·E·10R 93.04851 BA 
14·35·E·10R 93.04851 CD 
14-35·E·10R 93.04851 CR 
14·35·E·10R 93.04851 PB 
~4-35-SE-5 93.04852 AG 
14·35-SE-5 93.04852 BA 

ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 

MAIL-STOP: K490 PHONE: 7·0815 

ANALYTICAL 
RESULT 

< 0.01 

ANALYTICAL 
UNCERTAINTY 

ff ,,~ 
UNITS 

2.5 0.3 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/l 
MG/L 
MG/L 
MG/L 
MG/L 

< 0.003 
< 0.004 / 
56. 6. 
0.02 0.007 
1.4 
0.004 

< 0.004 
1.2 
0.016 
1.1 
0.003 

< 0.004 
0.32 

< 0.01 
0.94 
0.004 

< 0.004 
0.36 
0.011 
1.1 
0.004 

< 0.004 
1.1 
0.02 
1. 
0.003 

< 0.004 
0.05 

< 0.01 
1.2 
0.007 

< 0.004 
0.66 
0.022 
1.4 

0.1 
0.002 

0.1 
0.008 
0.1 
0.0004 

0.04 

0.01 
0.001 

0.04 
0.003 
0.1 
0.002 

MG/L 
0.1 MG/L 
0.01 MG/L 
0.1 MG/L 
0.003 MG/L 

MG/L 
0.03 MG/L 

MG/L 
0.1 MG/L 
0.003 MG/L 

MG/L 
0.06 MG/L 
0.008 MG/L 
0.1 MG/L 

COMPLETION 
DATE COMMENT 

7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061 H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 

<'6Pf~ 
<. JJv I p-..., 

.c:. I f i'"" /( 
~~ rr•'l-1 
7 ;-- fOJ Yl/l 

e-f--



14·35-SE-5 93.04852 CD 
14·35-SE-5 93.04852 CR 
14-35-SE-5 93.04852 PB 
-~35-SE-10 93.04853 AG 
14·35-SE-10 93.04853 BA 
14·35-SE-10 93.04853 CD 
14·35-SE-10 93.04853 CR 
~0 93.04853 PB 
14·35-SE-25 93.04854 AG 
',·35-SE-25 93.04854 BA 

l4·35·SE·25 93.04854 CD 
14·35-SE-25 93.04854 CR 
14·35-SE-25 93.04854 PB 
~50 93.04855 AG 
14·35-SE-50 93.04855 BA 
14·35-SE-50 93.04855 CD 
14·35-SE-50 93.04855 CR 
14·35-SE-50 93.04855 PB 
14-35-s~oo 93.04856 AG 
14·35-SE-100 93.04856 BA 
14·35-SE-100 93.04856 CD 
14·35-SE-100 93.04856 CR 
14·35-SE-100 93.04856 PB 
14·35-SW-5 
14·35-SW-5 
14·35-SW-5 

93.04857 AG 
93.04857 BA 
93.04857 CD 

14·35-SW-5 93.04857 CR 
~-5 93.04857 PB 

14·35-SW-10 93.04858 AG 
14·35-SW-10 93.04858 BA 
14·35-SW-10 93.04858 CD 
14·35-SW-10 93.04858 CR 
14·35-SW-10 93.04858 PB 
~ 93.04859 AG 
14·35-SW-25 93.04859 BA 
14·35·SW·25 93.04859 CD 
14·35·SW·25 93.04859 CR 
14·35·sw~ 93.04859 PB 
14·35-SW-50 93.04860 AG 
14·35-SW-50 93.04860 BA 
14·35-SW-50 93.04860 CD 
14·35-SW-50 93.04860 CR 
14·35-SW-50 93.04860 PB 
1¢·35-SW-100 93.04861 AG 
14·35-SW-100 93.04861 lA 
14·35-SW-100 93.04861 CD 
14-35-SW-100 93.04861 CR 

14·35-S-5 
14·35-S-5 
14·35-S-5 

~ 14·35-S-10 
14·35·S·10 
14·35-S-10 
14·35-S-10 
14·35-S-10 
~5 

14-35-S-25 

93.04862 AG 
93.04862 BA 
93.04862 CD 
93.04862 CR 
93.04862 PB 
93.04863 AG 
93.04863 BA 
93.04863 CD 

93.04863 CR 
93.04863 PB 
93.04864 AG 
93.04864 BA 

ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 
ICPES 

0.005 
< 0.004 

1.1 
0.014 
1.6 
0.006 

< 0.004 
3.3 
0.025 
1.2 

< 0.003 
< 0.004 

0.73 
0.03 
0.91 

< 0.003 
< 0.004 
< 0.03 

0.024 
0.61 
0.003 

< 0.004 
< 0.03 

0.024 
1.2 
0.005 
0.004 
1.5 
0.018 
1.1 
0.005 

< 0.004 
1.3 

< 0.01 
1. 

< 0.01 
< 0.01 

0.76 
< 0.01 

0.72 
< 0.01 
< 0.01 
< 0.04 

0.01 
0.41 

< 0.01 
< 0.01 

0.05 
< 0.01 

1.5 
< 0.01 
< 0.01 

1.8 
0.01 
0.78 

< 0.01 
< 0.01 / 

4.6 
0.02 
0.89 

0.0008 MG/L 
MG/L 

0.1 MG/L 
0.006 MG/L 
0.2 MG/L 
0.002 MG/L 

MG/L 
0.3 MG/L 
0.005 MG/L 
0.1 MG/L 

MG/L 
MG/L 

0.07 MG/L 
0.004 MG/L 
0.09 MG/L 

MG/L 
MG/L 
MG/L 

0.008 MG/L 
0.06 MG/L 
0.0007 MG/L 

MG/L 
MG/L 

0.002 MG/L 
0.1 MG/L 
0.0007 MG/L 
0.002 ljfifl 

0.2 'Milt 
0.002 M6/L 
0.1 MG/L 
0.001 MG/L 

MG/L 
0.1 MG/L 

MG/L 
0.1 MG/L 

MG/L 
MG/L 

0.08 MG/L 
MG/L 

0.07 MG/L 
MG/L 
MG/L 
MG/L 

0.01 MG/L 
0.04 MG/L 

0.01 

0.2 

0.2 
0.01 
0.08 

0.5 
0.01 
0.09 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L , 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 

7/23/93 "161H 
7/23/93 _,/Q61H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
7/23/93 07061H 
8/09/93 07021H 
8/09/93 07021H 
8!09!93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 
8/09/93 07021H 

.r{_ 
(,..' 
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14·35·5·25 93.04864 co ICPE5 < 0.01 MG/L 8/09/93 07021 H ~lr-14·35·5·25 93.04864 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
~ 93.04864 PB ICPE5 < 0.04 MG/L 8/09/93 07021H 
14·35·5·50 93.04865 AG ICPE5 0.02 0.01 MG/L 8/09/93 07021H 
14·35·5·50 93.04865 BA ICPE5 1.2 0.1 MG/L 8/09/93 07021 H 
14·35·5·50 93.04865 CD ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·5·50 93.04865 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·5·50 93.04865 PB ICPE5 . 0.43 0.04 MG/L 8/09/93 07021H 
1'4=Js':'S-iOR 93.04866 AG ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·5·10R 93.04866 BA ICPE5 0.85 0.09 MG/L 8/09/93 07021H 
14·35·5·10R 93.04866 co ICPE5 < 0.01 MG/L 8/09/93 07021H ~ 14·35·5·10R 93.04866 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·5·10R 93.04866 PB ICPE5 0.3 0.03 MG/L 8/09/93 07021H 

. 14·35·5·100 93.04867 AG ICPE5 0.01 0.01 MG/L 8/09/93 07021H 
14·35·5·100 93.04867 BA ICPE5 0.64 0.06 MG/L 8/09/93 07021H ·I 
14·35·5·100 93.04867 CD ICPE5 < 0.01 MG/L 8/09/93 07021H ~---
14·35·5·100 93.04867 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·5·100 93.04867 PB ICPE5 -- < 0.04 MG/L 8/09/93 07021H 

uL 
14·35·UO 93.04868 AG ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35-UO 93.04868 BA ICPE5 1.6 0.2 MG/L 8/09/93 07021H 
14·35·UO 93.04868 co ICPE5 0.04 0.01 MG/L 8/09/93 07021H 
14·35·UO 93.04868 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·UO 93.04868 PB ICPE5 0.06 0.01 MG/L 8/09/93 07021H 
14·35-LO 93.04869 AG ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·LO 93.04869 BA ICPE5 1.1 0.1 MG/L 8/09/93 07021H 
14·35-LD 93.04869 CD ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·LO 93.04869 CR ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35·LO 93.04869 PB ICPE5 < 0.04 MG/L 8/09/93 07021H 
14·35-RIN 93.04870 AG ICPE5 < 0.01 MG/L 8/09/93 07021H 
14·35-RIN 93.04870 BA ICPE5 0.38 0.04 MG/L 8/09/93 07021H tfv 14·35-RIN 93.04870 co ICPE5 < 0.003 MG/L 8/09/93 07021H 
14·35-RIN 93.04870 CR ICPE5 0.027 0.003 MG/L 8/09/93 07021H 
14·35-RIN 93.04870 PB ICPE5 0.12 0.01 MG/L 8/09/93 07021H 

************************************************************************************************************************* 



REPORT N~BER: 20562 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: CMAHAN on 15_-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: CYNTHIA MAHAN PROGRAM COOE: M1 06 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: IC490 PHONE: 7·0815 

NOTEBOOK: R8149 PAGE: 233 

SUMMARY OF CONTROL STATUS OF OPEN <NON-BLIND> QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
N~ ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00895 AG < 10. UG/L 9.8 0.8 8/10/93 UNDER CONTROL 
00.00895 BA 100. 10. UG/L 44. 2. 8/10/93 OUT OF CONTROL 
00.00895 CD 19. 2. UG/L 20. 1. 8/10/93 UNDER CONTROL 
)0.00895 CR 15. 2. UG/L 18.6 0.4 8/10/93 UNDER CONTROL 
00.00895 PB 40. 10. UG/L 23.7 0.7 8/10/93 UNDER CONTROL 
00.28333 AG 2.3 0.2 MG/L 2. 0.09 7/23/93 UNDER CONTROL 
00.28333 AG 2. 0.2 MG/L 2. 0.09 8/10/93 UNDER CONTROL 
00.28333 BA 11. 1. MG/L 10. 0.43 8/10/93 UNDER CONTROL 
00.28333 BA 11. 1. MG/L 10. 0.43 7/23/93 UNDER CONTROL 
00.28333 CD 11. 1. MG/L 9.96 0.43 7/23/93 UNDER CONTROL 
00.28333 CD 10. 1. MG/L 9.96 0.43 8/10/93 UNDER CONTROL 
00.28333 CR 11. 1. MG/L 9.97 0.43 7/23/93 UNDER CONTROL 
00.28333 CR 9.7 0.9 MG/L 9.97 0.43 8/10/93 UNDER CONTROL 
00.28333 PB 11. 1. MG/L 10.1 0.43 7/23/93 UNDER CONTROL 
00.28333 PB 11. 1. MG/L 10.1 0.43 8/10/93 UNDER CONTROL 

SUMMARY OF CONTROL STATus OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
N~ ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04918 AG 190. 20. UG/L 3059. 132. 8/09/93 OUT OF CONTROL 
93.04918 BA 1800. 200. UG/L 1793. 77. 8/09/93 UNDER CONTROL 
93.04918 CD 2100. 200. UG/L 2211. 95. 8/09/93 UNDER CONTROL 
93.04918 CR < 4. UG/L 0.0 8/09/93 UNDER CONTROL 

'.04918 PB 23000. 2000. UG/L 22697. 976. 8/09/93 UNDER CONTROL 
• 04919 AG 220. 20 • UG/L 311. 13. 8/09/93 OUT OF CONTROL 

93.04919 BA 5100. 500. UG/L 4955. 213. 8/09/93 UNDER CONTROL 
93.04919 CD 3000. 300. UG/L 2988. 128. 8/09/93 UNDER CONTROL 
93.04919 CR 290. 30. UG/L 311. 13. 8/09/93 UNDER CONTROL 



93.04919 PB 31000. 3000. UG/l 29339. 1262. 8/09/93 UNDER CONTROL 
93.04920 AG 190. 20. UG/l 4012. 173. 8/09/93 OUT OF CONTROL 
93.04920 BA 1400. 100. UG/l 1394. 60. 8/09/93 UNDER CONTROL 

.04920 CD < 3. UG/l 0.0 8/09/93 UNDER CONTROL 
.J.04920 CR 2800 • 300. UG/l 3104. 133. 8/09/93 UNDER CONTROL 

93.04920 PB 17000. 2000. UG/l 16758. 721. 8/09/93 UNDER CONTROL 

... 

REPORT NUMBER: 20562 1JG? ~ ~ Ll:1l4.ff" Analyst Section Leader QA Offic~ 

91'slcu ~ ~~o~511~ 11tzk Date 
Date 

No Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21-22. 

*************************************************************************************************************** 



REPORT NUMBER: 20563 

********** EM·9 ANALYTICAL REPORT *********** 

Prepared by: CMAHAN on 15-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: HARRY PATTERSON PROGRAM COOE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 

NOTEBOOK: Y004330 PAGE: 130 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

SAMPLE ANALYTICAL 
NUM ANALYSIS TECHNIQUE 

14·35·0·0 
14·35·0·0 
14·35·0·0 
14·35·E·5 
14·35·E·5 
14·35·E·5 

93.04845 AS 
93.04845 HG 
93.04845 SE 
93.04846 AS 
93.04846 HG 
93.04846 SE 

14·35·E·10 93.04847 HG 
14·35·E·10 93.04847 SE 
14·35·E·25 
14·35·E·25 
14·35·E·25 

93.04848 AS 
93.04848 HG 
93.04848 SE 

14·35·E·50 93.04849 AS 
14·35·E·50 93.04849 HG 
14·35·E·50 93.04849 SE 
14·35·E·100 93.04850 AS 
14·35·E·100 93.04850 HG 
14·35·E·100 93.04850 SE 
14·35·E·10R 93.04851 AS 
14·35·E·10R 93.04851 HG 
14·35·E·10R 93.04851 SE 

14·35·SE·5 93.04852 AS 
14·35·SE·5 93.04852 HG 
14·35·SE·5 93.04852 SE 

14·35·SE·10 93.04853 AS 
14·35·SE·10 93.04853 HG 
14·35·SE·10 93.04853 SE 
14·35·SE·25 93.04854 AS 
14·35·SE·25 93.04854 HG 
14·35·SE·25 93.04854 SE 
14·35·SE·50 93.04855 AS 
14·35·SE·50 93.04855 HG 
14·35·SE·50 93.04855 SE 
14·35·SE·100 93.04856 AS 
14·35·SE·100 93.04856 HG 
14·35·SE·100 93.04856 SE · 
14·35·SW·5 93.04857 AS 

ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 
CVAA 
ETVAA 
ETVAA 

MAIL·STOP: K490 PHONE: 7·0815 

ANALYTICAL 
RESULT 

< 2. 
< 0.2 

___ <_?. 
2.79 

< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 

0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 

2.86 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 
< 2. 
< 0.2 
< 2. 

2.5 

ANALYTICAL 
UNCERTAINTY 

2. 

2. 

2. 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

COMPLETION 
DATE 

6/18/93 
6/25/93 
6/18/93 
6/18/93 
6!25/93 
6/18/93 
6/18/93 
6!25/93 
6/23/93 
6/18/93 
6/25/93 
6/18/93 
6/18/93 
6/25/93 
6/18/93 
6/18/93 
6/25/93 
6/18/93 
6/18/93 
6/25/93 
6/18/93 
6/18/93 
6/25/93 
6/18/93 
6/18/93 
6/25/93 
6/18/93 
7/08/93 
6/25/93 
7/08/93 
7/08/93 
6/25/93 
7/08/93 
7/08/93 
6/25/93 
7/08/93 
7/08/93 

COMMENT 

~s- 1f"~ .J.l 
L:. {_ f7pW"l qr-.... .-
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! f ~·) 
14-35-SW-5 93.04857 HG CVAA < 0.2 UG/L 6/25/93 
14-35-SW-5 93.04857 SE ETVAA < 2. UG/L 7/08/93 
14-35-SW-10 93.04858 AS ETVAA < 2. UG/L 7/08/93 
14·35-SW-10 93.04858 HG CVAA < 0.2 UG/L 6/25/93 
14·35-SW-10 93.04858 SE ETVAA < 2. UG/L 7!08!93 
14·35-SW-25 93.04859 AS ETVAA < 2. UG/L 7/08/93 
14-35-SW-25 93.04859 HG CVAA < 0.2 UG/L 6/25/93 
14·35-SW-25 93.04859 SE ETVAA < 2. UG/L 7!08!93 
14·35-SW-50 93.04860 AS ETVAA < 2. UG/L 7/08/93 
14-35-SW-50 93.04860 HG CVAA < 0.2 UG/L 6/25/93 
14-35-SW-50 93.04860 SE ETVAA < 2. UG/L 7!08!93 

~ 
14-35-SW-100 93.04861 AS ETVAA 3.1 2. UG/L 7!08!93 
14-35-SW-100 93.04861 HG CVAA < 0.2 UG/L 6/25/93 
14-35-SW-100 93.04861 SE ETVAA < 2. UG/L 7!08!93 
14-35-S-5 93.04862 AS ETVAA < 2. UG/L 7!08!93 
14-35-S-5 93.04862 HG CVAA < 0.2 UG/L 6/25/93 
14·35-S-5 93.04862 SE ETVAA < 2. UG/L 7!08!93 
14-35-S-10 93.04863 AS ETVAA 2.7 2. UG/L 7!08!93 
14-35-S-10 93.04863 HG CVAA < 0.2 UG/L 6/25/93 
14·35-S-10 93.04863 SE ETVAA < 2. UG/L 7!08!93 
14·35-S-25 93.04864 AS ETVAA 2.7 2. UG/L 7!08!93 
14·35-S-25 93.04864 HG CVAA < 0.2 UG/L 6/25/93 
14·35-S-25 93.04864 SE ETVAA < 2. UG/L 7!08!93 
14-35-S-50 93.04865 AS ETVAA < 2. UG/L 7!08!93 
14-35-S-50 93.04865 HG CVAA < 0.2 UG/L 6/25/93 
14-35-S-50 93.04865 SE ETVAA < 2. UG/L 7!08!93 
14·35-S·10R 93.04866 AS ETVAA 2.9 2. ::/L 7!08!93 
14-35-S-10R 93.04866 HG CVAA < 0.2 ,'l. 6/25/93 
14-35-S-10R 93.04866 SE ETVAA < 2. ... G/L 7!08!93 
14-35-S-100 93.04867 AS ETVAA < 2. UG/L 7!08!93 
14-35-S-100 93.04867 HG CVAA < 0.2 UG/L 6/25/93 
14·35-S-100 93.04867 SE ETVAA < 2. UG/L 7/08/93 
14-35-UO 93.04868 AS ETVAA 3. 2. UG/L 7!08!93 
14·35-UD 93.04868 SE ETVAA < 2. UG/L 7!08!93 
14-35-LD 93.04869 AS ETVAA < 2. UG/L 7!08!93 
14-35-LD 93.04869 SE ETVAA < 2. UG/L 7!08!93 
14-35-RlN 93.04870 AS ETVAA < 2. UG/L 7/08/93 
14-35-RlN 93.04870 SE ETVAA < 2. UG/L 7!08!93 

CUSTOMER SAMPLE DUPLICATES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL ANALYTICAL COMPLETION 
NUM NUM ANALYSIS TECHNIQUE RESULT UNCERTAINTY UNITS DATE COMMENT 

14·35-SE-10 93.04853 AS ETVAA < 2. UG/L 6/18/93 
14-35-SE-10 93.04853 SE ETVAA < 2. UG/L 6/18/93 
14·35-SW-5 93.04857 HG CVAA < 0.2 UG/L 6/25/93 
14-35-SW-5 93.04857 HG CVAA < 0.2 UG/L 6/25/93 
14·35-S-100 93.04867 AS ETVAA < 2. UG/L 7!08!93 
14-35-S-100 93.04867 SE ETVAA < 2. UG/L 7/08/93 

MATRIX SPliCES: 

CUSTOMER SAMPLE ANALYTICAL AMOUNT AMOUNT COMPLETION 
NUM NUM ANALYSIS TECHNIQUE SPliCED RECOVERED UNITS DATE COMMENT 

14-35-SE-10 93.04853 AS ETVAA 10. 13. UG/L 6/18/93 
14·35-SE-10 93.04853 SE ETVAA 10. 8.96 UG/L 6/18/93 



14-35-S-100 
14-35-S-100 

93.04867 AS 
93.04867 SE 

ETVAA 
ETVAA 

1. 
1. 

1. 
1.4 

UG/l 
UG/L 

7!08!93 
7!08!93 

************************************************************************************************************************* 



REPORT NUMBER: 20563 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: CMAHAN on 15-Sep-1993 

REQUEST NUMBER: 14399 MATRIX: SE ANALYST: HARRY PATTERSON PROGRAM COOE: M106 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 

NOTEBOOK: Y004330 PAGE: 130 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00895 AS 55.7 11.1 UG/L 49. 7/08/93 UNDER CONTROL 
00.00895 SE 8.5 1. 7 UG/L 9.7 0.5 7/08/93 UNDER CONTROL 
00.23653 HG 4. 0.4 UG/L 4. 0.2 6/25/93 UNDER CONTROL 
10.26379 AS 75.37 15.7 UG/L 70. 3. 6/18/93 UNDER CONTROL 
00.26379 AS 75.3 15. UG/L 70. 3. 7/08/93 UNDER CONTROL 
00.26379 SE 49.8 9.8 UG/L so. 2. 7/08/93 UNDER CONTROL 
00.26379 SE 44.26 8.8 UG/L so. 2. 6/18/93 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM ANALYSIS RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04912 HG 1.1 0.2 UG/L 1. 0.06 6/25/93 UNDER CONTROL 
93.04913 HG 3.9 0.4 UG/L 4. 0.24 6/25/93 UNDER CONTROL 
93.04914 HG 4. 0.4 UG/L 4. 0.24 6/25/93 UNDER CONTROL 
93.04915 AS 26.5 5.3 UG/L 26. 1.2 7/08/93 UNDER CONTROL 
93.04915 SE 10.4 2.1 UG/L 10. 0.4 7/08/93 UNDER CONTROL 
93.04916 AS 28.3 5.6 UG/L 30. 1.3 7/08/93 UNDER CONTROL 
93.04916 SE 64.8 13. UG/L 65. 2.8 7/08/93 UNDER CONTROL 
93.04917 AS 36. 7.2 UG/L 37.5 1.6 7/08/93 UNDER CONTROL 
93.04917 SE < 2. UG/L 0.0 7/08/93 UNDER CONTROL 

"PORT NUMBER: 20563 ':21.@ ~~J ~ 
QA 'Off'f! Analyst Section Leader 

ct(rs\q3 # 'i[r(~J r/J, /r3 
l J 



Date Date Date Date 

Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21-22. 

*************************************************************************************************************** 



REPORT NUMBER: 18315 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: JDMORGAN on 28-Apr-1993 

REQUEST NUMBER: 14400 MATRIX: SS ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

O~NER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: ICPES ANALYTICAL PROCEDURE: NOTEBOOK: R8149 PAGE: 111 

CUSTOMER SAMPLES: 

CUSTOMER 
NUM 

SAMPLE 
NUM ANALYSIS 

14·35·0·0 93.04871 BE 
14-35·0·0 93.04871 PB 
14·35-E-5 
14-35-E-5 
14-35-E .:;'o 
14-35-E-10 
14-35-E-25 
14-35-E-25 
14·35-E-50 
14-35-E-50 

93.04872 BE 
93.04872 PB 
93.04873 BE 
93.04873 PB 
93.04874 BE 
93.04874 PB 
93.04875 BE 
93.04875 PB 

14-35-E-100 93.04876 BE 
14-35-E-100 93.04876 PB 
14·35-E·10R 93.04877 BE 

14-~~77 ~ ----
·-14--35-SE-5 93.04878 BE 

14-35-SE-5 93.04878 PB 

14-35-SE-10 93.04879 BE 

14-35-SE-10 93.04879 PB 

14-35-SE-25 93.04880 BE 

14·35-SE-25 93.04880 PB 
14-35-SE-50 93.04881 BE 
14-35-SE-50 93.04881 PB 

14-35-SE-100 93.04882 BE 
14-35-SE-100 93.04882 PB 

·--14:-"35-SW-5 93.04883 BE 

14-35-SW-5 93.04883 PB 
14-35-SW-10 93.04884 BE 
14-35-SW-10 93.04884 PB 

14-35-SW-25 93.04885 BE 
14-35-SW-25 93.04885 PB 

14-35-SW-50 93.04886 BE 
14-35-SW-50 93.04886 PB 

14-35-SW-100 93.04887 BE 

14-35·S~~887 PB 

~~-5 93.04888 BE 

14-35-S-5 93.04888 PB 
14-35-S-10 93.04889 BE 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

(fit' 
UNITS 

COMPLETION 
DATE COMMENT 

Jlo- ~~8£A,L• I 
0.15 0.03 UG/G 4/27/93 DB0416H ~~-: 5"1f 1 

41Q.__ ____ 41,_ _ __ I,LG{~ ____ 4L2.1.i!ll- DBCllt16H. _ fi:J - f1"' ...,,L 

1.7 0.4 UG/G 
85. 8. UG/G 

0.28 0.06 UG/G 

49. 5. UG/G 
0.37 0.07 UG/G 

225. 23. UG/G 
0.22 0.04 UG/G 

97. 9. UG/G 
0.5 0.1 UG/G 

75. 7. UG/G 

0.38 0.07 UG/G 
_40. 5. UG/G 

0.38 0.07 UG/G 

45. 5. UG/G 

0.36 0.07 UG/G 

150. 15. UG/G 

0.33 0.06 UG/G 

39. 5. UG/G 
0.6 0.1 UG/G 

< 15. UG/G 

0.36 0.08 UG/G 
< 15. UG/G 

0.2 0.1 UG/G 
73. 7. UG/G 

0.33 0.06 UG/G 

64. 6. UG/G 

0.36 0.07 UG/G 

60. 6. UG/G 

1.1 0.2 UG/G 

31. 3. UG/G 

1.4 0.2 UG/G 

----~·--- _______ 7.:_ _____ U_G_/~---
0.5 

125. 
0.13 

0.1 UG/G 
13. 
0.02 

UG/G 
UG/G 

4/27/93 DB0416H 
4/27/93 DB0416H 
4!27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 OB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 

--·------~-
4/27/93 DB0416H C)x -
4/27/93 DB0416H . . V 
4!27/93 DB0416H O•))iA:Ot ) 
4127/93 DB0416H c.i.fv(t. Cd1 
4/27/93 DB0416H ()~ 

4/27/93 DB0416H IJ.~ 
4/27/93 DB0416H -~"t;:;' (;v(]f ~ 
4!27/93 DB0416H t;'J (±- f(p ))IJ'"' 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416H 
4!27/93 DB0416H 
4!27/93 
4/27/93 
4!27/93 
4/27/93 
4/27/93 
4/27/93 

DB0416H 
DB0416H _ f2__ 
DB0416H j{ t;; -::t3{.ffV\ 
DB0416H , . \ 
DB0416H (;0 c:: [1) 
DB0416H 

4/27/93 DB0416H 
4/27/93 DB0416H 
4/27/93 DB0416BH 



14-35-S-10 93.04889 PB 45. 5. UG/G 4/27/93 DB0416BH M- c 14-35-S-25 93.04890 BE 0.9 0.2 UG/G 4/27/93 DB0416BH c?lS 'tt; 0 I { 14-35-S-25 93.04890 PB 19. 2. UG/G 4/27/93 DB0416BH C tl.fT- (_-s- 0 3~ 14-35-S-50 93.04891 BE 0.41 0.08 UG/G 4/27/93 DB0416BH 
14-35-S-50 93.04891 PB 43. 4. UG/G 4/27/93 DB0416BH f~ 14·35-S·10R 93.04892 BE 0.22 0.04 UG/G 4/27/93 DB0416BH 

<:../ )""b- {?Sf f I 
14-35-S-10R 93.04892 PB < 15. UG/G 4/27/93 DB0416BH 
14-35-S-100 93.04893 BE 0.7 0.1 UG/G 4/27/93 DB0416BH ~8 {~_ tohol y-35-S-100 93.0482.~--------- 41. 4. UG/G 4/27/93 DB0416BH - --- --------------- - - -- --14-35-UD 93.04894 BE 0.9 0.2 UG/G 4/27/93 DB0416BH .)t 14-35-UD 93.04894 PB 75_._ 8. UG/G 4/27/93 DB0416BH -------------=---14-35-LD 93.04895 BE -- 1.1 0.2 UG/G 4/27/93 DB0416BH 
14-35-LD 93.04895 PB 35. 4. UG/G 4/27/93 DB0416BH 

************************************************************************************************************************* 



REPORT NUMBER: 18315 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: JDMORGAN on 28-Apr-1993 

REQUEST NUMBER: 14400 MATidX: SS ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

NOTEBOOK: R8149 PAGE: 111 

SUMMARY OF CONTROL STATUS OF OPEN CNQN-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

QC 
VALUE 

QC COMPLETION 
NUM ANALYSIS 

00.27503 BE 
00.27503 PB 

2.5 
10. 

0.3 
1. 

UNITS 

MG/L 
MG/L 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL 
NUM ANALYSIS RESULT UNCERTAINTY UNITS 

93.04897 BE 0.3 0.1 MG/L 
93.04897 PB 2.4 0.2 MG/L 
93.04898 BE 1.2 0.1 MG/L 
93.04898 PB 17. 2. MG/L 
93.04904 BE 0.27 0.05 MG/L 
93.04904 PB 2.1 0.2 MG/L 

REPORT NUMBER: 18315 :~{2 Tfl~'* h 
n D_;..,{.QJl 

Analyst Reviewer 

f-2~/~~ 1).za[23 7 
Date Date 

' Sample Discrepancies Noted by S~le Management Section 

UNCERTAINTY DATE COMMENT 

2.5 
10. 

QC 
VALUE 

0.25 
2.06 
1.15 

16.8 
0.25 
2.06 

0.1 
0.4 

QC 
UNCERTAINTY 

0.01 
0.09 
0.05 
0.7 
0.01 
0.09 

~· 
Section Leader 

~ 

4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 

COMPLETION 
DATE COMMENT 

4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 
4/27/93 UNDER CONTROL 

QA~r 

tf~r&J. 
Date 

The control status of the preceec:ling data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1986,' LA-11114-MS, pp. 3-4. 



REPORT NUMBER: 18384 

EM-9 ANALYTICAL REPORT ***'******** 

Prepared by: JDMORGAN on 5-May-1993 

REQUEST NUMBER: 14400 MATRIX~ ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL·STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: ICPES ANALYTICAL PROCEDURE: NOTEBOOK: PAGE: 

CUSTOMER SAMPLES: 

CUSTCJIER SAMPLE ANALYTICAL ANALYTICAL ~. COMPLETION 
NUM NUM ANALYSIS RESULT UNCERTAINTY DATE 

-~ 14·35-RIN 93.04896 BE 1.3 0.1 UG/L 5/03/93 
14·35-RIN 93.04896 PB 98. 40. UG/L 5/03/93 

************************************************************************************************************************* 



REPORT NUMBER: 18384 (continued) 

********** EM-9 QUALITY ASSURANCE REPORT ***:****** 

Prepared by: JDMORGAN on 5-May-1993 

REQUEST NUMBER: 14400 MATRIX: W ANALYST: CYNTHIA MAHAN 
PROGRAM CODE: M106 OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

NOTEBOOK: PAGE: 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

OC 
VALUE 

QC COMPLETION 
NUM ANALYSIS 

UNITS UNCERTAINTY DATE COMMENT 00.27503 BE 
00.27503 PB 

2.5 
11. 

0.3 
1. 

MG/L 
MG/L 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

2.5 
10. 

0.1 
0.4 

5!03/93 UNDER CONTROL 
5/03/93 UNDER CONTROL 

There were no blind Quality Control materials run with the samples reported above for one of the following reasons: Only qualitative data requested 

~ Only Open (non-blind) OC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

REPORT NUMBER: 18384 

5 /5)93 
I 

Date 

Reviewer 

s/s/93 or I 
Date 

Sample Discrepancies Noted by Sample Management Section 

Section Leader 

s )s} C:) 
Date 

b..M jA~ 
5/B,fv 

Date 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 



•Quality Assurance for Health and Environmental Chemistry: 1986,' LA-11114-MS, pp. 3-4. 

************************************************************************************************************** 



Los Alamos 
NATIONAL LABORATORY 

memorandum 
EXPLOSIVES 1CCIMOLOGY 
M-1 

SUBJECT: SOIL SAMPLES (U) 

ToMS: Phil Fresquez, EM-8, K490 

Thru: T. Spontarelli, M-1, MS C920 

FromiMS: Wayne King, M-1, MS C920 

~AX: (505)667-67511(505)667-0500 

Symbol: M-1 :92-169 
Date: July 1, 1993 

Seventy-four soil samples and three water samples were received from EM-8 for explosive 

residue analysis. The predominant explosives of interest were HMX, RDX, Tetry.l, TNT, and 

2,4-DNT. 

Three quality control samples were analyzed, along with the 77 environmental samples, to verify 

the method. The average per cent recovery data is given in Table 1. 

The detection limits (as shown in Table 2) were established by preparing a series of calibration 

standards with the concentration of analyses in solution that can be detected with a 95% certainty. 

WK/pdg 

Cy: D. B. Griechen, M-DO, MS P915 
T. Spontarelli, M-1 
W. King, M-1 
M-1 File 



TABLE 1 

Recovery data from quality control samples 

EXPLOSIVE RESULT UNITS QCVALUE %RECOVERY 

HMX 1.2 ug/g 0.9 125 

RDX 1.1 ug/g 1.0 107 

TEfRYL 0.9 ug/g 1.0 90 

TNT 1.0 ug/g 1.0 100 

2,4DNT 1.1 ug/g 1.0 109 

HMX 11.2 ug/g 10.0 111 

RDX 10.2 ug/g 10.0 102 

TETRYL 15.3 ug/g 10.0 135 

TNT 13.2 ug/g 10.0 124 . -
2,4DNT 10.9 ug/g 10.0 108 

HMX 113.8 ug/g 1003 112 

RDX 99.5 ug/g 100.1 99 

TEfRYL 170.1 ug/g 100.0 141 

TNT 143.6 ug/g 100.0 130 

2,4DNT 109.7 ug/g 100.1 109 

TABLE% 

COMPOUND uglg 

HMX <03 

RDX <03 

TETRYL <0.4 

TNT <0.4 

2,4DNT <0.2 



~1l t{ ~O'f._ 11~··0 jo li'-[ft)l ( ""' (tf (4JJ )_ I L/1 r pr) 
GROUP M-1 ANALYTICAL LABORATORY REPORT 

f 

Requestor Phil Fresquez Lab. No. 21764 

Sample 
~,... .... ,~ ·' rtt-_.,... -,...l~ -· 

._ _ .. J,Ifes from TA-14-35 .. 
P.O./P.C M-106 -

Analysis Req'd HE Detection Date Rec'd 4/14/93 

Operator Wayne King Reported 6/28/93 
/'-~"I /-:----.::;:--

---~...._ --- --------- ~ 

SAMPLE \..uM_Ug!g /RD~I / TETRYL pg/g )f TNT pg/g 2,4 DNT pg/g -- "- -- --

TA-14-35-0-0 198.7 <0.3 IZ.7 181.6 <0.2 
c------- -

TA-14-35-E-5 391.4 <0.3 1.1 27.5 <0.2 

TA-14-35-E-10 200.5 <0.3 <0.4 0.7 <0.2 

TA-14-35-E-25 210.5 <0.3 <0.4 <0.4 <0.2 

TA-14-35-E-50 270.8 <0.3 <0.4 <0.4 <0.2 

TA-14-35-E-100 110.4 ( 1:9 ) <0.4 <0.4 <0.2 
-· - " 

TA-14-35-E-10R 141.2 <0.3 <0.4 2.1 <0.2 
.. -·-

TA-14-35-SE-5 264.5 <0.3 <0.4 11.8 <0.2 

TA-14-35-SE-10 876 <0.3 2.2 7.6 <0.2 

TA-14-35-SE-25 429.6 <0.3 <0.4 0.7 <0.2 

TA-14-35-SE-50 59.9 2.1 <0.4 <0.4 <0.2 

T A-14-35-SE-1 00 5.6 2.1 <0.4 <0.4 <0.2 

TA-14-35-S-5 521 <0.3 3.7 38 <0.2 

T A -14-35-S-10 243.2 <0.3 <0.4 0.7 <0.2 

TA-14-35-S-25 17.4 2.1 <0.4 <0.4 <0.2 

TA-14-35-S-50 61.2 2.2 <0.4 <0.4 <0.2 

TA-14-35-S-100 264.4 <0.3 <0.4 <0.4 ~0.2 



TA-14-35-S-IOR 98.4 <0.3 <0.4 <0.4 <0.2 

SAMPLE HMX p__gfg RDX pg/g TETt{YL pg/g TNT pg/g 2,4 DNT pg/g 

TA-14-35-SW -5 231.6 <0.3 <0.4 1.4 <0.2 I 
I 

TA-14-35-SW-10 371 <0.3 <0.4 <0.4 <0.2 

TA-14-35-SW-25 188.9 <0.3 <0.4 <0.4 <0.2 

TA-14-35-SW-50 1.5 1.6 <0.4 <0.4 <0.2 

TA-14-35-SW-100 2.2 4.3 <0.4 <0.4 <0.2 

TA-14-35-UD-117 64.7 1.2 <0.4 <0.4 <0.2 

TA-14-35-LD-133 I. I 2.4 <0.4 <0.4 <0.2 

SAMPLE HMX og/ml RDX ug/ml TETRYL og/ml TNT uRfml 2,4 DNT ug/ml 

TA-14-35- <0.3 <0.3 <0.4 <0.4 <0.2 
I 
I 

RINSATE 
--- - -- -------------- --

------------ ------ -



REPORT NUMBER: 20099 
Page: 01 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: OK on 24-Aug-1993 • 
ANALYSIS: SR-90 REQUEST NUMBER: 14403 MATRIX: ss ANALYST: RICHARD PETERS PROGRAM CODE: M106 

0\JNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: PC ANALYTICAL PROCEDURE: ER 190 NOTEBOOK: 0 PAGE: 0 

CUSTOMER SAMPLES: 

CUSTOMER SAMPLE ANALYTICAL ANALYTICAL COMPLETION 
NUMBER NUMBER RESULT UNCERTAINTY UNITS DATE COMMENT 

(),de; VII L,D 14·35-0-0 93.04845 0.1 0.2 PCI/G 8/06/93 L.... ( 

14-35-E-5 93.04846 0.0 0.2 PCI/G 8/06/93 

@</~ 
14-35-E-10 93.04847 0.0 0.2 PCI/G 8/06/93 
14·35-E-25 93.04848 0.1 0.2 PCI/G 8/06/93 
14·35-E-50 93.04849 0.2 0.2 PCI/G 8/06/93 

~ 14-35-E-100 93.04850 0.0 0.3 PCI/G 8/06/93 
14·35·E·10R 93.04851 0.0 0.2 PCI/G 8/06/93 
14·35-SE-5 8/06/93 w· 93.04852 0.0 0.2 PCI/G C1 \ L-, 

., 
~ ' v~r 14·35-SE-10 93.04853 0.1 0.2 PCI/G 8/06/93 J 14·35-SE-25 93.04854 0.0 0.2 PCI/G • 8/06/93 " 

14-35-SE-50 93.04855 0.0 0.2 PCI/G 8/06/93 
14·35-SE-100 93.04856 0.1 0.2 PCI/G 8/06/93 --{ 14·35-SW-5 93.04857 0.0 0.2 PCI/G 8/06/93 c~ ,~ 
14·35-SW-10 93.04858 0.0 0.2 PCI/G 8/06;93 
14·35·SW·25 93.04859 0.1 0.2 PCI/G 8/06/93 
14·35-SW-50 93.04860 0.1 0.2 PCI/G 8/06/93 
14·35-SW-100 93.04861 0.4 0.2 PCI/G 8/06/93 
14·35-S-5 93.04862 0.0 0.2 PCI/G 8/06/93 
14·35-S-10 93.04863 0.1 0.2 PCI/G 8/06/93 
14·35-S-25 93.04864 0.2 0.2 PCI/G 8/06/93 
14·35·5·50 93.04865 0.4 0.2 PCI/G 8/06/93 
14·35·S·10R 93.04866 0.1 0.2 PCI/G 8!06!93 
14·35·5·100 93.04867 0.2 0.2 PCI/G 8/06/93 
14-35-UO 93.04868 0.3 0.2 PCI/G 8!06!93 v Ol3B ~ ,LJB 14·35·LD 93.04869 C9 0.3 PCI/G 8!06!93 <.. 

• 



REPORT NUMBER: 20099 (continued) Page: 02 

********** EM-9 QUALITY ASSURANCE REPORT *****"!'*** 

Prepared by: DK on 24-Aug-1993 

REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M106 

~NER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

• 

SUMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials run with the samples reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC samples run with this sample batch. 

No QC samples run with this sample batch. 

No QC samples for this constituent and matrix type available within EM-9 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC ac COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04908 6.1 0.4 PCI/G 6.4 0.19 8!06!93 UNDER CONTROL 
93.04909 21.9 1.4 PCI/G 22.6 0.7 8/06/93 UNDER CONTROL 
93.04910 0.0 0.2 PCI/G 12.8 0.4 8/06/93 OUT OF CONTROL ~ 

~-~~~~~ 
REPORT NUMBER: 20099 ~ Q /(. 

QA'!fur Analyst Reviewer Section Leader 

~kr/~3 
• I 
Date Date Date Date 

Sample Discrepancies Noted by Sample Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
•Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21-22. 



'/\ .J7J L~'-' 
REPORT NUMBER: 19043 c \ '"'{/ Page: 01 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: AS on 23- Jun-1993 

ANALYSIS: U REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: 14106 

OWNER: Philip R. Fresquez GRWP: EM-8 MAIL-STOP: K490 PHONE: 7-0815 

ANALYTICAL TECHNIQUE: KPA ANALYTICAL PROCEDURE: 

CUSTOMER SAMPLES: 

ANALYTICAL ANALYTICAL CUSTOMER 
NUMBER 

SAMPLE 
NUMBER RESULT UNCERTAINTY UNITS 

14-35-0-0 93:::.;•:;04M~_5 ___ _;.2:.:.·:=c32,.__ 
14-35-E-5 93.04846 5.17 

r 
14-35-E-10 93.04847 2.27 

\~ 14-35-E-25 93.04848 3.34 
'\ ------ 14-35-E-50 93.04849 4.23 

14-35-E-100 93.04850 4.55 
l__14-35-E-10R 93.04851 6.4 

L_ .·~~~~------~~~ 
14-35-sE-5' 93.04852 5.65 
14-35-SE-10 93.04853 
14-35-SE-25 93.04854 
14-35-SE-50 93.04855 
14-35-SE-100 93.04856 
14-35-SW-5 93.04857 
14-35-SW-10 93.04858 
14-35-SW-25 93.04859 
14-35-SW-50 93.04860 
14-35-SW-100 93.04861 
14-35-S-5 93.04862 

31.16 
4.88 
3.69 
1.8 
4.42 
7.36 
5.31 
3.63 
3.74 
5.06 

0
4-35-S-10 93.04863 4.49 

f't}Q 4-35-S-25 93.04864 2.09 
\'"~ 14-35-S-50 93.04865 1.99 

14-35-S-10R 93.04866 6.22 
14-35·S~·;.J1MIOO..__.i3-.o~~~:Q486~iL.7 ___ ~6.:...!1~3 
~ 

14-35-UD 93.04868 2.45 
14·35-LD 93.04869 2.73 

0.16 
0.36 
0.16 
0.23 
0.3 
0.32 
0.45 
0.4 
2.18 
0.34 
0.26 
0.13 
0.31 
0.52 
0.37 
0.25 
0.26 
0.35 
0.31 
0.15 
0.14 
0.44 
0.43 
0.17 
0.41 

UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 
UG/G 

NOTEBOOK: 

COMPLETION 
DATE 

6!23!93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 
6!23!93 
6!23!93 
6/23/93 
6/23/93 
6/23/93 
6!23!93 
6!23!93 
6!23!93 
6!23!93 
6/23/93 
6!23!93 
6!23!93 
6/23/93 
6/23/93 
6/23/93 
6/23/93 

PAGE: 
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REPORT NlJ4BER: 19043 (continued) Page: 02 

********** EM-9 QUALITY ASSURANCE REPORT ********* 

Prepared by: AS on 23-JI.I'I-1993 

REQUEST NUMBER: 14403 MATRIX: SS ANALYST: RICHARD PETERS PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GROUP: EM·8 MAIL-STOP: K490 PHONE: 7·0815 

5UMMARY OF CONTROL STATUS OF OPEN (NON-BLIND) QC SAMPLES RUN WITH THIS BATCH 

There were no open (non-blind) Quality Control materials rl.l'l with the s...,les reported above for one of the following reasons: 

Only qualitative data requested 

Only Blind QC san.,les rl.l'l with this san.,le batch. 

No QC san.,les rl.l'l with this san.,le batch. 

No QC samples for this constituent and matrix type available within EM-9 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC C~PLETION 
NlJ4 RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE C~ENT 

93.04905 0.676 0.047 UG/G 1.11 0.02 6/23/93 OUT OF CONTROL 
93.04906 1.472 0.103 UG/G 2.38 0.07 6/23/93 OUT OF CONTROL 
93.04907 1.429 0.69 UG/G 1.11 0.05 6/23/93 UNDER CONTROL 

REPORT NlltBER: 19043 ~ p(C 
IlK: QA-:mtr Analyst Reviewer Section Leader 

~'f~\Jij 1"'-1~-e?; &?-J-'3 -? '3 r-- J3-f3 
Date Date Date Date 

.,., San.,le Discrepancies Noted by San.,le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1986,' LA-11114-MS, pp. 3-4. 



REPORT NUMBER: 20599 

********** EM-9 ANALYTICAL REPORT *********** 

Prepared by: DMH on 18-Sep-1993 

ANALYSIS: U REQUEST NUMBER: 14403 MATRIX: W ANALYST: CYNTHIA MAHAN 

OWNER: Philip R. Fresquez GROUP: EM-8 MAIL-STOP: K490 PHONE: 7·0815 

ANALYTICAL TECHNIQUE: ICPMS 

CUSTOMER SAMPLES: 

CUSTOMER 
NUMBER 

SAMPLE 
NUMBER 

ANALYTICAL PROCEDURE: 200.8 

ANALYTICAL 
RESULT 

ANALYTICAL 
UNCERTAINTY 

14·35-RIN 93.04870 12. 1. 

UNITS 

UG/L 

NOTEBOOK: 

COMPLETION 
DATE 

6/04/93 

Page: 01 

PROGRAM COOE: M106 

PAGE: 

CCM4ENT 



REPORT NUMBER: 20599 (continued) Page: 02 

********** EM·9 QUALITY ASSURANCE REPORT ********* 
-~ 

Prepared by: DMH on 18·Sep·1993 

REQUEST NUMBER: 14403 MATRIX: W ANALYST: CYNTHIA MAHAN PROGRAM CODE: M106 

OWNER: Philip R. Fresquez GRClJP: EM·8 MAIL·STOP: K490 PHONE: 7·0815 

SUMMARY OF CONTROL STATUS OF OPEN (NON·BLIND) QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

00.00895 1. 1. UG/L 0.0 6/18/93 UNDER CONTROL 
00.22907 82.9 25. UG/L 100. 10. 6/18/93 UNDER CONTROL 
00.22907 80.2 39. UG/L 100. 10. 6/18/93 UNDER CONTROL 
00.22907 88.8 14. UG/L 100. 10. 6/18/93 UNDER CONTROL 

SUMMARY OF CONTROL STATUS OF BLIND QC SAMPLES RUN WITH THIS BATCH 

SAMPLE ANALYTICAL ANALYTICAL QC QC COMPLETION 
NUM RESULT UNCERTAINTY UNITS VALUE UNCERTAINTY DATE COMMENT 

93.04911 149. 14. UG/L 140. 6. 6/04/93 UNDER CONTROL 

~ rll~ QA~ 
REPORT NUMBER: 20599 

Section Leader 

#.- ~ rl.~ofrt3 
Date 

No SBq)le Discrepancies Noted by S~le Management Section 

The control status of the preceeding data was evaluated using the standard statistical criteria set forth in 
'Quality Assurance for Health and Environmental Chemistry: 1991,' LA-12436-MS, Vol. I, pp. 21·22. 

·************************************************************************************************************** 
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Tables 6-3. Total Recoverable Trace and Heavy Metals (f.lglg) in Soils Collected in 1995a 

Location Ag As Ba Be Cd Cr Hg 

Off-Site Regional (Background) Stations: 
Rio Chama 3.1 0.9 
Embudo <3.0 2.0 
Otowi 
Santa Cruz 
Cochiti 
Bernalillo 
Jemez 

Mean (±2SO) 

RSRU 

SAL0 

<3.0 2.0 
<3.0 4.0 
<3.0 3.0 
<3.0 4.0 
<3.0 3.0 

<3.0 (0.1) 2.6 (2.8) 

<4.4 

400.0 

6.0 

6.0 

Off-Site Perimeter Stations: 
Sportsman's Club <3.0 4.0 

4.0 
4.0 
4.0 
3.(J 
1.0 

North Mesa <4.0 
TA-8 <3.0 
TA-49 lO 
White-Rock 
Tsankawi 

Mean (±2SD) 

On-Site Stations: 
TA-21 
East ofTA-53 
TA-50 
2-Mile Mesa 
East ofTA-54 
R-Site-RD-E 
Potrillo-OR 
S-Site 
Near Well D-T9 
NearTA-33 

Mean (±2S0) 

<.l.O 

<3.0 

<3.2 (0.8) 3.3 (2.4) 

<3.0 3.0 
3.5 I 0 

<3.0 3.0 
<3.0 4.0 
<3.0 2.0 
<4.0 4.0 
<3.0 4.0 
<4.0 3.0 
<4.0 3.0 
<4.0 3.0 

<3.5 (1.0) 3.0 (19) 

36.0 <O.osb <0.4 
<0.4 
<0.4 
<0.4 
<0.4 
<0.4 

120.0 0.44 
150.0 0.37 
140.0 0.47 
110.0 0.30 
160.0 0.63 
86.0 0.32 <0.4 

114.6 (85.7) <0.37 (0.34) <0.4 (0.0) 

220.0 

5,600.0 

120.0 
120.0 
76.0 

150.0 
120.0 
47.0 

105.5 (74.3) 

91.0 
22.0 

110.0 
81.0 
92.0 

170.0 
150.0 
150.0 
120.0 
110.0 

109.6 (84.8) 

<0.90 <0.5 

0.90 80.0 

0.56 <0.4 
0.64 <0.4 
0.40 <0.4 
0.63 <0.4 
0.79 <0.4 
0.68 <0.4 

0.62 (0.26l <0.4 (0.0) 

0.74 <0.4 
0.27 <0.4 
0.53 <0.4 
0.47 <0.4 
0.65 <0.4 
0.74 <0.4 
0.93• <0.4 
0.74 <0.4 
0.73 <0.4 
0.54 <0.4 

0.63 (0.37)1 <0.4 (0.0) 

a Analysis by EPA Method 3051 for total recoverable metals. 

2.8 
11.0 
9.2 

13.0 
8.0 

13.0 
8.4 

9.3(7.1) 

17.4 

0.04 
0.05 
0.04 
0.04 
0.04 
0.05 
0.05 

0.04 (0.01) 

<0.05 

400.0 24.00 

11.0 0.05 
13.0 0.06• 
10.0 0.06• 
12.0 0.04 
12.0 0.04 
5.3 <0.40 

10.6 (5.5) <0.05 (0.02) 

11.0 
2.7 
8.6 
9.6 
8.4 

11.0 
14.0 
8.8 

10.0 
8.2 

9.2 (58) 

0.05 
0.04 
0.07• 
0.05 
0.04 
0.05 
0.05 
0.05 
0.05 
0.04 

0.05 (0.02) 

bThe less than symbol ( <) means the analysis was below the specified detection limit of the analytical method. 

Ni 

~ 
5.1 
9.0 
5.0 
9.9 
4.0 

6.2 (5.3) 

<14.8 

1,600.0 

6.0 
<3.0 

3.4 
6.2 
6.7 

<2.0 

<4.6 (4.0) 

5.1 
<2.0 

3.7 
4.6 
2.9 

<6.0 
9.2 
4.3 
5.7 
7.8 

<5.1 (4.3) 

Pb 

<8.0 
<14.0 

18.0 
12.0 
9.8 

16.0 
<14.0 

<13.1 (6.9) 

<21.8 

500.0 

19.0 
26.0" 
25.0" 
22.0" 
19.0 
25.0" 

22.7 (6.3)f 

Sb 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 (0.0) 

<0.4 

32.0 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 (0.0) 

40.0" <0.3 
19.0 <0.3 
15.0 <0.3 
22.0" <0.3 
13.0 <0.3 
21.0 <0.3 
21.0 0.3 
14.0 <0.3 
14.0 <0.3 
21.0 <0.3 

20.0 (15.7)1 <0.3 (0.0) 

cRegional Statistical Reference Level; this is the upper-limit background concentration (mean+ 2 std dev) from Fresquez 1995. 
dSAL (Los Alamos National Laboratory Screening Action Level). 
e Higher than the RSRL. 
f Statistically significant mean from background mean using a Wilcoxon Rank Sum test at the 0.05 probability level. 

Se Tl 

0.2 <0.3 
0.5 <0.3 
0.5 <0.3 
0.6 <0.3 
0.4 <0.3 
0.8 <0.3 
0.4 <0.3 

0.5 (0.4) <0.3 (0.0) 

<2.0 <2.4 

400.0 6.4 

0.5 <0.3 
0.5 <0.3 
0.4 <0.3 
0.4 <0.3 
0.5 <0.3 
0.3 <0.3 

0.4 (0.2) <0.3 (0.0) 

0.4 <0.3 
0.3 <0.3 
0.4 <0.3 
0.4 <0.3 
0.4 <0.3 
0.4 <0.3 
0.4 <0.3 
0.5 <0.3 
0.4 <0.3 
0.4 <0.3 

0.4 (0 I) <0.3 (0.0) 
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6. Soil, Foodstuffs, and Biological Resources 
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Figure 6-2. Off-site perimeter and on-site Laboratory soil sampling locations. (Map denotes general 
locations only. Refer to Table 6-1 for specific coordinates.) 

Environmental Surveillance at loa Alamoa during 1995 



6. Soil, Foodstuffs, and Biological Resources 

D. Tables 

Table 6-1. Location of Soil Sampling Stations8 

Map Northing Easting 
Location Denotation Coordinateb Coordinateb 
Regional 

Rio Chama 1844693.096 1677875.228 
Embudo 1816440.315 1744693.086 
Otowi 1777182.637 1668721.670 
Near Santa Cruz 1816438.561 1744700.759 
Cochiti 1644216.892 1647114.194 
Bernalillo 1572864.707 1549601.021 
Jemez 1719495.437 1502276.101 

Perimeter 
L.A. Sportsman Club S1 1788136.211 1636493.387 
North Mesa S2 1780072.446 1630330.015 
Near TA-8 (GT Site) S3 1768805.627 1609433.446 
NearTA-49 S4 1755456.289 1620318.345 
White Rock (East) S5 1758301.447 1655116.466 
Tsankawi S6 1768110.302 1647985.099 

On-Site 
TA-21 (DP Site) S7 1774989.218 1631266.389 
East of TA-53 S8 1772914.010 1629196.631 
TA-50 S9 1769548.575 1626390.047 
Two-Mile Mesa SlO 1769494.453 1615386.422 
East ofTA-54 s 11 1757882.733 1645162.755 
R-Site Road East S12 1761923.229 1625863.108 
Potrillo Drive Si3 1759475.770 1635153.829 
S-Site (TA-16) S14 1759328.803 1618868.688 
Near Test Well DT-9 S15 1752337.978 1629594.961 
NearTA-33 S16 1740806.015 1638487.987 

a soil sampling locations are given in Figures 6·1 and 6-2. 
bNew Mexico State Planar Coordinates, NAD 1983. 

Environmental Surveillance at Los Alamos during 1995 317 
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ATTACHMENT D 

TECHNICAL APPROACH TO ESTIMATING EMISSIONS FROM OPEN BURl'\TING 
OPERATIONS CONDUCTED AT TECHNICAL AREAS 11, 14, 16, AND 36 

The following is a comprehensive analysis \vhich provides detailed emission estimates for \Vood 
and fuel fire testing conducted at TA-11, HE contaminated waste burning at TA-14, equipment 
flashing and HE contaminated solvent/oil burning at T A-16, and DU contaminated wood waste 
burning and wood fire testing conducted at T A-36. Also, provided in this section are the impact 
analysis results from open burning emissions. 

This analysis is organized into two sections: 1.) Emission Estimates from Open Burning 
Operations, and 2.) Ambient Air QuaE· Emission Impact Analysis. 

Radioactive air emission estimates and the resulting dose to the nearest off-site receptor 
from the burning of depleted uranium is included in this analysis for completeness and as 
a courtesy. 

SECTION 1 - EMISSION ESTIMATES FROM OPEN BURl'\TING OPERATIONS 

Open Burning o(Wood 

Air emissions from the combustion of \Vood were derived using emission factors developed by 
the Environmental Protection Agency (EPA) and found in AP-42 in the July 1995, Version 4.0 of 
Air Chief; available on CD ROM. Specifically, the combustion of wood in residential fireplaces 
with no emission control devices. 

Additional Information: 

TA-16 HE Contaminated Solvent/Oil Burning 
Because of the high combustion temperatures required to sustain burning of very 
dilute liquid mixtures, a wood fire may be built under the 3 foot tall bum tray and 
continually stoked until the HE contaminated liquids have been combusted. 
Wood is used only occasionally during this operation as an aid in the combustion 
of very dilute solvent/oil mixtures. This analysis conservatively assumes wood is 
present at every bum. 



TA-36 Open Bum Area 
Air emissions estimates for open burning of firing site wastes are based on a wood 
pile size of 300m3

• The quantity of wood available for burning was estimated by 
assuming that the loosely piled mound consisted of 25% by volume wood, density 
of 0.5 g/cm3 (from CRC Handbook of Chemistry and Physics, 62nd edition, 
p. F-1). The amount ofDU present in the wood waste was estimated using 
monitoring studies and predictive methods. 

Open Burning of High Explosives 
In all operations containing HE contaminated waste, the quantity of HE is minimal with respect 
to the amount of the other associated combustible waste. Although the burning of HE is not 
regulated, combustion emissions are included in this analysis for completeness of impact 
modeling. 

Emission estimates for the combustion of HE were performed using emission factors compiled 
from data provided in the documents titled: '·Emissions from the Open Burning or Detonation of 
High Explosives," R.V. Carter, U.S. Army Environmental Hygiene Agency, 1978; "Air Quality 
Impact Analysis, Open Burning of Explosives," Department of Energy, Pantex Plant, Amarillo, 
Texas, Radian Corp., 1990; "La\VTence Livermore National Laboratory (LLNL) Explosives 
Handbook Properties of Chemical Explosives and Explosive Simulants.'' B. M. Dobratz, 1981. 
Table I shows the typical profile of the HE burned at the Laboratory as well as their associated 
emissions. 

TABLE 1, EMISSIONS FROM THE OPEN BURNING OF HIGH EXPLOSIVES 

High Explosives, Composition Quantity Combustion Products 
Propellants, Fraction Burned (lb) 
and Binders (lb/burn) co NOx PM 

TATB(I.Z) 0.21 0.42 1.09E-02 2.92E-02 8.17E-02 
NTQII.Z) 0.18 0.36 1.0 I E-02 2.70E-02 7.56E-02 
Pyroxylin1 I.ZI 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
Comp B(I.ZI 0.04 0.08 2.00E-04 1.48E-03 NIA 
LAX 11211 ·"1 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
Rox<I.Z) 0.04 0.08 2.09E-04 1.50E-03 N/A 
DN1'1.Z) 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
1Nitroguanidine11 :1 0.04 0.08 2.22E-04 I.SOE-03 2.34E-03 
HMX(I.Z) 0.04 0.08 2.22E-04 1.50E-03 2.34E-03 
PETN(I.Z) 0.04 0.08 2.00E-04 1.48E-03 N/A 
TN1'1.21 0.04 0.08 2.24E-03 6.00E-03 1.68E-02 
HNSII.Z) 0.04 0.08 2.18E-04 I.ISE-03 6.48E-03 



Barium nitrate13·•1 0.01 0.02 N!A 7.00E-03 NIA 
Cyanuric acid1H 1 0.01 0.02 2.20E-03 l.76E-02 l.76E-02 
Pentek13

·•1 0.01 0.02 2.20E-03 I. 76E-02 1.76E-02 
Exxon461 13 

• 1 0.02 0.04 I.OOE-03 N/A NIA 
KFEIHI 0.02 0.04 I.OOE-03 NIA NIA 
Polystyrene13·•1 0.02 0.04 2.20E-03 NIA NIA 
Estane13 ·•' 0.02 0.04 2.20E-03 NIA NIA 
Viton13·•1 0.02 0.04 l.OOE-03 N/A NIA 
BDNPA-f\ 3

·•1 0.02 0.04 2.20E-03 N/A NIA 
DBP

13
·•

1 0.02 0.04 2.20E-03 N/A NIA 
DOP

13
·•• 0.02 0.04 2.20E-03 N/A NIA 

CEF13·•' 0.02 0.04 I .OOE-03 N/A NIA 
TOTAL 1 2 5.06E-02 l.31E-01 2.71E-01 

Emission factors from Roy V. Carter (June I 978), Emissions from the Open Burning and Detonation of 
Explosives. 

2 Emission factors from U.S. Environmental Protection Agency (July 1995), AP-42 Air Pollution Emission 
Factors. 

3 Emission factors from Radian Corp. (July 1990), Air Quality Impact Analysis, Open Burning of Explosives. 
Department of Energy, Pantex Plant, Amarillo, Texas. 

4 Emission factors based on chemical structures from B. M. Dobratz (March I 981 ), LLNL Explosives Handbook 
Properties of Chemical Explosives and Explosive Simulants. 

Open Burning of Associated Waste 

Emissions from the associated waste burned during operations (i.e. paper, plastic, Kimwipes, 
Lexan or Plexiglas, burlap, etc.) was derived from the burning of municipal waste published in 
the Environmental Protection Agency's (EPA) Air Chief 4.0 CD ROM (a.k.a. Compilation of Air 
Pollutant Emission Factors AP-42, 1995). Emissions from the burning of distillate oil to account 
for the kerosene used as a starter aid was derived from emission factors provided in EPA's AP-
42, Section 1.3 (Fuel Oil Combustion). 

Open Burning of HE Contaminated Solvents or Oil 

High explosives (HE) contaminated dilute solvents and lubricant oils are burned in a liquid bum 
tray at the TA-16 bum grounds and in solvent coated rags at the TA-14 bum cage. The average 
composition of the solvent solutions burned at LANL are: 30% methanol; 25% water; 20% 
acetonitrile; 20% tetrahydrofuran; and 5% of any the solvents shown in Table 2 (Sandoval, 
LANL-1995) . Table 2 also gives the chemical properties and assumptions required for the 
emission calculations. Combustion emissions except for NOx are estimated from a study 
perfonned by A. Tewarson entitled Prediction of Fire Properties of Fuels, Factory Mutual 



Research Corporation, 1985 (Attachment E). NOx emissions \Vere estimated from emission 
factors provided in EPA's AP-42, Section 1.3 (Fuel Oil Combustion). 

TABLE 2, CHEMICAL PROPERTIES OF SOLVENTS AND PUMP OIL 

SOLVENT TYPE MOLECULAR DENSITY NUMBER OF ASSUMPTIONS USED FOR WEIGHT (g/mole) (g/ml) CARBONS CALCULATIONS 
pump oil* 72 0.9050 5 ** methanol 32 0.7914 1 experimental data available 
acetonitrile 41 0.7868 2 c2 linear alkanes tetrahydrofuran 72 0.8888 4 C3-C6 linear ketones methyl ethyl ketone 72 0.8054 4 C3-C6 linear ketones 
butyl acetate 116 0.8825 6 C5-C10 acetate ethyl acetate 88 0.9003 4 c4 acetate toluene 92 0.8669 7 experimental data available 
ethanol 46 0.7893 2 experimental data available 
acetone 58 0.7899 3 experimental data available 
cyclohexane 84 0.7785 6 C5 -C1o cyclo alkane 

* Approximated as n-Pentane (C;H 1:). 

** Used average of values given for linear, branched, and cyclic alkanes (paraffins). 

Depleted Uranium Emission Estimates 

A study conducted by Pacific Northwest Laboratory found the fractional airborne release of 
uranium during controlled burning to be between 0.05 and 0.003 percent of the uranium mass 
burned. An open burning emission study was conducted at LANL in 1980 titled, 'Oxidation of Depleted Uranium Penetraters and Aerosol Dispersal at High Temperatures'. This study 
measured the amount of aerosolized DU during open burning using wood and paper as fuel. The study indicated that at temperatures ranging from 500 oc to 1000 °C, aerosol concentrations of 
DU in the respirable size range (<lOJ.Lm) are typically less than 0.001 percent ofthe DU mass 
burned. The average fuel fire bum temperature is estimated to be 1000 °C. 

Additional Information: 
TA-ll Fuel and Wood Fire Testing and TA-36 Wood Fire Testing 
These tests are performed to in order to study the effects fire will have on 
transportation packing devices and explosive test assemblies. Test assemblies 
may contain as much as 40 kg ofDU. 

T A-36 Open Bum Area 
Wood consisting primarily of shot tables and stands used during detonation 
testing at the Laboratory's explosives sites. Tables and shot stands aid in holding 
or securing assembljes for detonation. Some of these assemblies contain DU. 
When detonated, particles and shrapnel may become lodged in the wood. The 



majority of the explosive testing performed involves projectile firing. It is 
estimated that over 98% of the DT.J projectile strikes a predetermined target. 
Monitoring studies confirm that volumes of 20 cords of firing site debris (wood 
from tables and shot stands) can contain as much as 50 grams of DU lodged as 
shrapnel. Air emissions estimates for open ' :ning of firing site wastes are based 
on a wood pile size of 300m3

• The quantity or wood available for burning was 
estimated by assuming that the loosely piled mound consisted of25% by volume 
wood, density of 0.5 glcm3 (from CRC Handbook of Chemistry and Physics, 62nd 
edition, p. F -1 ). 

Emissions Summary 

Table 3 summarizes the analysis used to estimate emissions from the open burning operations 
included in the attached application. Table 4 provides a detailed summary of emissions from 
open burning operations on a per burn basis. 

Burn times approximate the average burn time length and are not intended to be used as terms 
or conditions of the permit. 



TA-14 Burn Cage 

Burn time 

I huur 

TABLE 3, EMISSIONS ANALYSIS (continued) 

40 kg DU 

45 kg I IE material 

13 lb (see type and 

quantity of material 

section) wood/ 

cardboard 

35 lb (see type and 

quantity of material 

section) plastic/ paper 

2lb HE 

~gal tire starter 

aid/tluid 

1980 LANL Study 'Oxidation or I kpleted 

Uranium Penetrators' 

U.S Army Environmentalllygiene Agency, 
1978, 'Emissions From the Open Burning 

or Detonation or Explosives' 

AP 42, Wood Combustion in Residential 

Fireplaces, July 1995, Version4.0 of EPA's 

Air Chief 

AP 42 Burning of Municipal Waste, July 
1995, Version4.0ofEPA'sAirChief 

U.S Army Environmental Hygiene Agency, 
1978, 'Emissions From the Open Uurning 

or Detonation of Explosives' 

Factory Mutual Research Corporation, 

1986, A. Tewarson, 'Prediction of Fire 

Properties of Fuels' 

I o·"'% of mass burned 

CO 48.56 lb/ton 

NOx 126.5 lb/ton 

PM-I 0 4.82 lb/ton 

CO 252.6 lb/ton 

NOx 2.6 lb/ton 

SOx 0.4 lb/ton 

PM-I 0 34.6 lb/ton 

CO 85 lb/ton 

NOx 6 lb/ton 

SOx 1.0 lb/ton 

PM 16 lb/ton 

CO 48.56 lb/ton 

NOx 126.5 lb/ton 

PM-10 4.82 lb/ton 

CO 0.014 lb/gal 

NOx 0.66 lb/gal 

PM 0.177 lb/gal 



' -'" L TA BURN TYPE MATERIAL ,, ' QUANTITY co (lb) NOx (lb) SOx (lb) PM·10 (lb) DU (gr) 
14 Burn Cage wood/cardboard 131b 1.6 0.02 0.003 0.2 

plastic/paper 351b 1.5 0.1 0.02 0.3 
HE 21b 0.05 0.1 0.005 

fire starter aid/fluid Yz gal 0.01 0.3 0.1 
SUM 3.3 0.5 0.02 0.6 0 

16 Flash Pad wood 16001b 202.1 2.1 0.3 27.7 
rags/paper 501b 2.1 0.2 0.03 0.4 

SUM 204.2 2.2 0.3 28.1 0 
using propane propane 1001b 0.4 0.03 0.006 0.08 

rags/paper 501b 2.1 0.2 0.03 0.4 
SUM 2.5 0.2 0.04 0.5 0 

Solvent Burn solvent 55 gal 0.8 36.3 0 9.7 
oil 55 gal 1.6 0 0 16 

scrap wood 16001b 202.1 2.1 0.3 27.7 
SUM 204.5 38.4 0.3 53.4 0 

using propane propane 1001b 0.04 0.003 0.0006 0.008 
solvent 55 gal 0.8 36.3 0 9.7 

oil 55 gal 1.6 0 0 16 
SUM 2.44 36.303 0.0006 25.708 0 

36 Wood Burn wood 830001b 10482.9 107.9 16.6 1435.9 
Lex an 2501b 10.6 0.75 0.125 2 

diesel or kerosene 10 gal 0.3 2.9 
DU 55 gr 0.00055 

SUM 10493.8 108.7 16.7 1440.8 0.00055 
Sled Track Test wood 20001b 252.6 2.6 0.4 34.6 

HE 991b 2.4 6.3 0.2 
DU 40000 gr 0.4 

SUM 255 8.9 0.4 34.8 0.4 



SECTION 2 - AMBIENT AIR QUALITY EMISSION IMPACT ANALYSIS 

Air emission impacts from open burning are regulated under ambient air quality standards set 
forth by federal statutes and adopted by the State ofNew Mexico. Air emissions from LAi\TL's 
open burning operation include criteria pollutants such as carbon monoxide (CO), oxides of 
nitrogen (NOx), particulate matter (PM), and sulfur dioxide (S02). In addition, impacts from 
depleted uranium (DU) must meet the NESHAP standards for radionuclide emissions as set forth 
in 40 CFR 61 Subpart H, emissions ofradionuclidesfrom Department of Energy facilities shall 
not exceed those amounts that would cause any member of the public to receive in any year an 
effective dose equivalent of 10 mrem. 

Compliance with the ambient air quality standards was determined using the SCREEN 3 air 
emissions dispersion model. Impact estimates from DU was determined using the HOTSPOT 8.0 
emissions dispersion model. 

Results of the impact analysis, the parameters supplied to the modeling programs, and the 
applicable standard for each regulated pollutant are shown in Tables 7- 12 for both the 
maximum impact and for the nearest off-site location for each open bum operation. The impacts 
from all regulated pollutants are shown to be well below the ambient standards at all affected 
locations. 

Air Quality Impacts 

Criteria Pollutants 

Air quality impacts of the combustion products CO, NOx, SO,, and PM were assessed at the 
maximum impact points and the nearest off-site receptors for each open bum operation. 
Compliance with the standard was evaluated using the SCREEN 3 air emissions dispersion 
model. The SCREEN 3 model was developed and approved by EPA as a screening procedure 
for estimating air quality impacts of stationary sources. SCREEN 3 is a conservative model 
which uses worst case meteorological data to determine emission impacts. In addition, the 
SCREEN 3 model assumes that emissions from a source or operation is continuous. Because 
open burning operations at LANL are intermittent with varying bum times, source terms 
supplied to the SCREEN 3 model were determined as follows: 

• 1-hr impacts are normally estimated by the SCREEN 3 model. Emission quantities supplied 
to the model came from the total emissions from a single bum divided by the number of 
hours the bum lasted. 

• 8 and 24-hr impacts were estimated by taking the 1-hr impact results and multiplying by 
constants developed by EPA (i.e. 0. 7 and 0.4 respectively). 

• The conservative impact data generated by the model assumes the emission is continuous 
(lasts 24 hours a day, 365 days a year). 



TABLE 9, TA-14 BURN CAGE 

CHEMICAL MODELING AMBIENT AIR QUALITY STANDARD AIR CONCENTRATION AT: PARAMETERS 61 M (Max.) 2042 M (Pajarito Rd.) 2286 M (SR 4) co 8-hour average 0.5 mg/m3 (8.7 ppm) 0.5 ppm 4E-03 ppm 3E-03 ppm D Stability 1-hour average 2.0 mg/m3 (13.1 ppm) 0.8 ppm 6E-03 ppm 5E-03 ppm NOx 24-hour average 5.0 llg/m3 (0.1 ppm) 2E-02 ppm 1E-04 ppm gE-05 ppm 60 min burn Annual arithmetic 1.0 llg/m3 (0.05 ppm) 3E-03 ppm 2E-05 ppm 2E-05 ppm time average 
PM 24-hour average 150 ).lg/m 3 137 llg/m3 1 llg/m3 1 llg/m3 

2.5 meters/sec. 7 -day average •11 0 ).lg/m3 

wind speed 30-day average ·go llQ/m3 

Annual geometric 60 llg/m3 27).lg/m3 0.2 !lglm3 0.2 J.lQ/m3 
mean 

S02 24-hour average 5.0 llg/m3 (0.1 ppm) 0.03 ppm 2E-04 ppm 2E-04 ppm Heat Released Annual arithmetic 1.0 llg/m3 (0.02 ppm) 0.01 ppm 4E-05 ppm 4E-05 ppm 15,748 cal/sec. average 

* Impacts were not averaged for standard. 

TABLE 10, TA-16 FLASH PAD AND SOLVENT/OIL BURJ.~S 
... CHEMICAL MODELING AMBIENT AIR QUALITY STANDARD AIR CONCENTRATION AT: 

co 

NOx 

PM 

S02 

PARAMETERS 49<1 M (Max.) 1828 M (SR 4) 
8-hour average 0.5 mg/m3 (8.7 ppm) 0.5 ppm 0.2 ppm D Stability 1-hour average 2.0 mg/m3 (13.1 ppm) 1 ppm 0.8 ppm 
24-hour average 5.0 llg/m3 (0.1 ppm) 2E-03 ppm 6E-04 ppm 120 min burn Annual arithmetic 1.0 ).lg/m3 (0.05 ppm) 0.002 ppm 3E-04 ppm time average 
24-hour average 150 llg/m3 30 llg/m 3 

10 J.lQ/m3 
2.5 meters/sec. 7-day average •11 0 llg/m3 

wind speed 30-day average ·go llg/m3 

Annual geometric 60 J.1Qim 3 2 llg/m3 
0.4 J.lg/m3 

mean 
24-hour average 5.0 ).lg/m3 (0.1 ppm) 2E-04 ppm 6E-05 ppm Heat Released Annual arithmetic 1.0 llg/m3 (0.02 ppm) 7E-06 ppm 2E-06 ppm 15,748 cal/sec. average 

1 8-hour and 24-hour evaluations took the maximum !-hour impacts from flash burning and multiplied by the factors of 0. 7 and 0.4 respectively supplied by EPA for averaging time adjustments. 

~ Annual arithmetic average and the annual geometric mean were derived by summing emissions from all burning operations and dividing by 8760 hours. 

3 The 7-day average and 30-day average were not evaluated. 

N/E - No Evaluation Performed. 
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EVALUATION OF METEOROLOGICAL CONDITIONS 
FOR OPEN BURNING 

Purpose 

Scope 

In this 
procedure 

Signatures 

Los Alamos :\'ational Laboratory r,L-\...'\[L) o~erating groups co::duct ope:1. 
2UI:"'ing C;Jerations t:1at are perrn.itted Jr:d approved by the :\'ew ~fexico 
'C:rvironme::.wl Depari.lTient' s Air Pollution Conrrol Bureau. 1.1i.s Air Q~:iliry Group proceci!..:Ie describes the process used by ESH-17 to de:er:nine if ·.;..·i..11d 
'~eAri '1r~os"'n· ,...;,._ s·"hili·-· ana· ..,.,; .... ;ncr a·.,.,.,.;.," .... 'Vl·uun· · _; 10" .. -i-l.ie lirni·,, ;.,eior"' -=-- ..... u .. ~ ..... .:... =-' ................ ~,.. ..._.., ~:' J.J.4..'\.J. "'::- -~._.1. u..""' ... 4..1.ll '1("!1 c.u J. ......, '-' ... ....... issuing permission to L\.:.\!L operating groups ro perionn open bl.li1ling. 

T.lis procedure addresses the following major ropics: 

Topic See Pa!!e ! 
I Gene.:-al bformation .-\bout this Procedure 
i Who Reauires Trainin!Z to tiJis Procedure? 
I Obtaining and Evaluating Meteorolo!:!ical Conditions -1.· 
1 Records Resulting frum this Procedure 6 

Data: 

: .etana Maez. Coen Sum P~lna ?roiect Lea~r 
I Aoor~oe : I . . : / ~, ~ ,-
~ i/1 /-:;") // /f / I i ,/--:.._/ -~--- . ~:_f.,;;_____./".__---

"'at S<!au11eu. ESH-17 C:::Clalltv Assurance Ot1icer 

Date: 

I ---.......; 
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General information about this procedure 

A.ttachments T::is procedure has :-:o ar:acbnems. 

Histor:· oi Tb.is tabie lis's :~.e re.,1sion histor; ::....-;.ci eifect:ve dates ofthis procedure. revision 

Revision ! Date Description Of Chan2:es 
0 · -=- 1 -=..../ G ( ! ~ ew dccu:ne:;.r. 

Who requires The foilov.ing ~erson .. :1ei iequire training before implementing this procedure: training to 
this 
procedure? 

Training 
method 

Prerequisite 

• ESH-17 personnel assigned to assess meteorological conditions before 
issuing permission for open burning. 

The training method for this procedure is "self-study" (reading) and is 
documented in accordance with the procedure fortraining (ESH-17-024). 

Access to L.-\.."\1.. Weather \lachine Cimemet connection) 
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General information, continued 

Definitions 
specific to this 
procedure 

References 

Note 

~fean wind speed: The mean wind speed is measured in meters per second at 11 meters above ground level over a 15 minute period. Wind is a factor in issuing permission for a burn because high wind speeds increase fire danger. A bum 
should be postponed if the mean wind speed is equal to or greater than 10 
meters per second. 

Atmospheric stabilitv: Stability is classified as A, B, C, D, E. or F. Atmospheric stability conrrols the rate of growth of the plume. When conditions are A, B, C, or D, mixing is quite rapid and concentrations fall off quickly with distance from the source. When conditions are categorized as E or F, the decrease in 
concentration with distance is slower. A burn should be postponed if the 
stability is E or F. 

Mixing depth: Mixing depth is the depth of the layer in which most of the 
mixing will occur. A shallow mixing layer will impede vertical growth of the 
plume once it has reached the top of the mixed layer. If the mixing depth is less 
than 200 meters, the burn should be postponed. 

The following documents are referenced in this procedure: 

• ESH -17-024, "Personnel Training" 

Actions specified within this procedure, unless preceded with "should" or 
"may," are to be considered mandatory guidance (i.e., "shall"). 
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Obtaining and evaluating meteorological conditions 

Background In order to assure proper dispersion of the smoke generated by open burning 
and to minimize fire risk, meteorological conditions must be within acceptable 
limits. ESH-17 personnel must evaluate meteorological conditions before 
granting permission to operating groups to perform a burn. 

Obtaining and To obtain and evaluate meteorological data, perform the following steps: evaluating 
data 

Step Action 
1 On the morning of the scheduled bum, log onto the LANL Weather 

Machine at address http://weather.lanl.gov. 
2 I Under "Current and Recent Conditions around Los Alamos," select 

"Detailed Tabular Summary, Long Form." 
3 Scroll to the most recent meteorological data for the present date. If 

you cannot access the Weather Machine data, or the most current data 
is more than 30 minutes old, call an ESH-17 meteorologist at 667-7079 
to obtain the required information. 

4 Find the "PG Stability category EPA based on Sigma Phi" at the 
meteorology tower nearest to the burn site. 

If the stability is ... Then ... 

A, B, C, or D Continue with step 5 

E or F Notify the operating group that 
the burn must be postponed 

5 Find the 11 meter height wind speed at the meteorology tower nearest 
to the burn site. 

If the wind speed is ... Then .•. 

Less than 5 rn/s Go to step 7 

Equal to or greater than 5 rn/s Continue with step 6 

I 
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Obtaining and evaluating met. conditions, continued 
Step Action 

6 Call an ESH-17 meteorologist at 667-7079 to consult about fire danger. The meteorologist will obtain the current fire danger index and 
determine ii the wind speed is acceptable. 

If the meteorologist determines ... Then ... 
The wind speed is acceptable Perform step 7 while in 

telephone contact with the 
meteorologist 

The~ wind speed is excessive Notify the operating group that 
the burn must be postponed 

7 Call an ESH-17 meteorologist at 667-7079 and request the current 
estimate of mixing depth. 

If the mixing depth is ... Then ... 
Greater than 200 meters Immediately notify the operating 

group that the burn may be 
performed between the hours of 
10 &v! and 4 P:Y1 MST and 
must be staned within 2 hours 
of the evaluated meteorology 
data time 

Less than or equal to 200 meters Notify the operating group that 
the bum must be postponed 

8 When verbal permission has been granted to perform a burn, record the 
following information in the applicable section of the Open Burning 
Log: 

• Operating group personnel to whom you verbally granted burn 
permission 

• Date and time period during which the burn may be performed 
• Evaluated mean wind speed, atmospheric stability, and mi-xing 

height values 
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Records resulting from this procedure 

Records The following records generated as a result of this procedure are to be 
submitted as records to the records coordinator: 

• When an open burning permit expires, inforrnatior: , ~corded in the Open Burning Log applicable to that permit is submitted as a record 
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TO: Michelle Cash, ESH-19 (P9 I 5) 

FR: Ernie Vigil, ESH-5. (P9!5) 

SUB: IMPULSE NOISE MEASUREMENTS AT TA-14 

Impulse noise measurements of HE detonations were obtained at TA-14 on 2 separate dates; Nov. 21. 1991 
(clear day) and Dec. II. 1991 (cloud cover). The HE used was 20 lbs. of a mix of9501 and guanidine for 
each shot. The following are the results of the measurements obtained. 

Nov. 21. 1991 

Shot I Shot 2 Shot 3 

Control Room 122 dB 125 dB 

Outside Control Rm. 151 dB 

Site Gate 145 dB 146 dB 144dB 

Jog Trail 140 dB 148dB 140 dB 

Dec. II, 1991 

Control Room 122 dB 120 dB 122 dB 

Outside Control Rm. !51 dB 132 dB 

Site Gate 140dB 141 dB 148 dB 

Site Fence (near gate) 148 dB 148 dB !50 dB 

Note: The site gate, site fence, and the jog trail locations are in close proximity to each other. The fence 
location was just east of the gate with an unobstructed path to the tiring mound which likely accounts for 
the slightly higher readings. The gate location readings m~y be lower due to the firing control room being 
in a direct line with the firing point. The distance to these locations is approximately 460-480 ft. The 
control room readings are inside the controi room which is approximately 80-100 ft. away. 




