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Los Alamos National Laboratory 
Los Alamos.New Mexico 87545 

DATE: May 31, 1994 
INREPLYREFER TO: EM/ER:94-A 188 

MAIL STOP: M992 
TELEPHONE: (505) 665-4230 

Ms. Barbara Hoditchek, RCRA Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

RE: TRANSMITTAL OF REQUESTED DOCUMENTS 

Dear Ms. Hoditchek: ~ 

The following documents are be1ng provided (with the exception of items 1 and 2 which were transmitted to Ms. Terri Davis of your staff on 20 May 1994) in response to recent requests by you and members of your staff: 

1. 

2. 

3. 

Ground Water Monitoring Waiver Demonstration for Surface Impoundments at Technical Area 53 (TA-53), April1992. This document was requested to assist NMED in the review of the TA-53 Closure Plan and was provided for informational purposes onl.~----. 
/'"_ ··--· ' --.\ 

Quarterly Neutron Moisture Data Reports.~~e docu~ents were also requested to assist NMED in the review of e TA-53 Clpsure Plan. The data reports transmitted to the NMED incl ded: 4 quarterly reports for 1992, 4 quarterly repo~r--l9~~and 1 ~rte!:'J_;eport for 1994. 

Enclosures I, II, and II I 0n T A-35 TSL -125. 
Enclosure 1: Process K~owledge a9d Chemical Use at TA-35 TSL-125 Supplement to the TA-35 TSL-J25 Surface Impoundment Closure; .. Enclosure II: Information lrr-support of the TA-35, TSL-125 Surface Impoundment Closure; . Enclosure Ill: Final Closure Sampling Below Former Waste Oil Surface Impoundment TSL-125 Located At TA-35. 

4. Solid Waste Management Unit Reports, Vols. I - IV, Revised November 1990. 

5. Standard Operating Procedures, Volumes I and II. 

6. RCRA Facility Assessment (RFA) Volumes I and II, August 1987. 

You also requested an updated copy of the 1985 EPA document "Quality Assurance (QA) for Environmental Laboratories", and a copy of the RCRA Facility Assessment (RFA) report on LANL, or its equivalent, which predates the 1990 SWMU report. 
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We have determined that there have been no updates released by the EPA since the 
1985 "QA for Environmental Laboratories" document was initially published. A 
revision is expected to be released by the EPA in the next few months and we would 
be pleased to send you a copy as soon as we are able to obtain one. Should you have questions regarding the above documents, please call me at (505) 
665-4230. 

DH/sg 

Attachment a/s 

Cy: (w/o attach.) 

Sincerely, 

C. Fesmire, DOE-LAAO, MS A316 D. Mcinroy, EM/ER, MS M992 P. Aamodt, EM/ER, MS M992 J. Hansen, EM/ER, MS M992 A. Barr, ESH-8, MS K498 T. Davis, NMED 
RPF, MS M707 
CRM-4, MS A 150 



Subject: Environment Course Number: 4419 
Course: Hazardous Waste Generator Training 

Relevant 
Compliance 
Requirements 

Desaiption 

Audience 

Prerequisite 

Retraining 

Length 

Frequency 

Contact 

ARs 9-4 and 1 o-3 

Defines hazardous waste and its classifications; describes the 
federal and state laws and regulations governing hazardous waste, 
including procedures for handling empty containers, procedures 
for mixing wastes, and the responsibilities of hazardous waste 
generators. 

Required for all employees who generate hazardous waste, 
including spill coordinators and hazardous waste managers. 

None 

None 

2 hours 

Weekly (module in Extended General Employee Training) 

H5-3, 7-0059, MS K479 
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Subject: Health 
Course: CPR: Adult 

Course Number: 3583 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequisites 

Retraining 

Length 

Frequency 

Contact 

ARs 1-8,6-1,6-8,6-9,7-1,8-1,8-4,8-5, and 15-1 

Includes artificial ventilation, one-person adult CPR, and choking 
prevention procedures for adults. Students who successfully 
complete this oourse are issued an American Red Cross certification 
card that is valid for 1 year. 

Suggested for all interested Laboratory employees. Required for 
employees working hands-on with energized electrical systems (see· 
AR 7-1); CPR requirement may also be fulfilled through successful 
completion of First Aid: Standard or CPR: Community. 

None 

Once a year 

4 hours for classes of 6 or fewer students; 6 hours for classes of 7 or 
more students. 

As needed 

li5-2,7-7251,I>421 
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Subject: Health Course Number: 357 4 
Course: First Aid: Standard 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequisites 

Retraining 

Length 

Frequency 

Contact 

ARs 1-8,6-1,6-8,6-9,7-1,8-1,8-4,8-5, and 15-1 

Includes adult one-person artificial ventilation, CPR, and choking 
prevention procedures; control of bleeding; initial treatment of 
shock; first aid .for bums, fractures, and sprains; poisoning; 
diabetes; strokes; seizures; hypothermia and hyperthermia; and 
movement of injured persons. Students who successfully complete 
this course are issued an American Red Cross certification card for 
(1) adult CPR valid for 1 year and (2) standard first aid valid for 3 
years. Students must complete the entire course to receive either 
certification. 

Suggested for all interested Laboratory employees, and especially 
for employees working in remote field locations and/ or with 
chemicals, flammable and combustible liquids, explosives, 
cryogenic fluids, hazardous gases, energized electrical systems, 
machine shop equipment, and in areas involving spark- or flame­
producing operations and in limited egress/confined spaces (see 
Relevant Compliance Requirements listed above). 

None 

Once every 3 years to maintain certification in first aid; Adult CPR 
is required once every year during intervening years to maintain 
certification in CPR 

8hours 

As needed 

fi5-2,7-7251,[)421 



I i 

Subject: Safety Course Number: 2377 
Course: Electrical Safety Awareness Training 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequisites 

Length 

Frequency 

Contad 

ARs 7-1,8-1,8-5, and 8-7 

Familiarizes students with electrical hazards and their 
identification, personal protection devices, housekeeping, flexible 
cables, capacitors, inductors, interlock systems, and administrative 
requirements for working on electrical equipment. 

Required for electrical, electronic, and electromechanical 
technicians; electrical and electronic engineers; and experimental 
scientists utilizing apparatus with high voltages and currents. 

None 

Once every 3 years 

3hours 

2 times a month and as needed 

HS-3, 7-oo59, K4i'9 
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Subject: Safety Course Number: 5264 
Course: Pressure Safety: Compressed Gas Systems 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequisites 

Retraining 

Length 

Frequency 

Contact 

ARs 6-8,6-9, and 14-1 

Provides a basic understanding of fluid force and pressure 
relationships and presents the Laboratory requirements for 
working with intermediate fluid pressures of 150 to 3000 psia. 

Required for all personnel working with fluid pressures over 150 
psia. 

Pressure Safety Orientation (Course 769) 

None 

4hours 

4 times a year and as needed 

HS-3, 7-0059, K479 



I i 

"'1-8010 LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PAGE 1 
.38:44 EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06!09!93 

DIVISION 79 
GROUP 7906 CLS-6 
Z-NO/NAME: 106751 COOGAN JOHN J 

COURSE SESSION SESSION GROUP COST PGM 
COURSE TITLE NUMBER NUMBER DATE CHARGED CNTR COOE HOURS FEE ST 

--------------------------------------------------------------- .................. ................ ---------- .. .............. -·------ -
SEXUAL HARASSMENT PREVENTION TRAINING FOR EMPLOYEES 5429 31 02/18/93 CLS-6 1.50 c 
G.E. T. - OSHA RIGHTS AND REGULATIONS 5543 81 10/19/92 CLS-6 .50 c 
G.E.T. - RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 81 10/19/92 CLS-6 1.00 c 
G.E.T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 81 10/19/92 CLS-6 .25 c 
CPR · ADULT 3583 849 05/14/92 CLS-6 4.00 c 
PRESSURE SAFETY ORIENTATION 769 20 03/05/92 CLS·6 4.00 c 
CLS·6 SAFETY MEETING 6172 5 12/05/91 CLS-6 1.00 c 
HAZARDOUS WASTE GENERATOR TRAINING · HSE 4419 165 11/08/91 CLS-6 3.00 c 
CLS-6 GROUP WEEKLY ES&H MEETING 5525 3 11/07/91 CLS-6 1.50 c 
CLS-6 GROUP WEEKLY ES&H MEETING 5525 4 10/24/91 CLS-6 1.50 c 
CLS-6 SAFETY MEETING 6172 10/1D/91 CLS-6 1.00 c 
CLS-6 SAFETY MEETING 6172 4 10/03/91 CLS-6 1.00 c 
CLS-6 SAFETY MEETING 61n 3 09/25/91 CLS-6 1.00 c 
CLS-6 SAFETY MEETING 6172 2 09/19/91 CLS-6 1.00 c 
MERCURY SAFETY WORKSHOP PART II 6658 1 09/18/91 CLS-6 4.00 c 
CLS-6 GROUP WEEKLY ES&H MEETING 5525 5 09/12/91 CLS·6 1.50 c 
CLS-6 GROUP WEEKLY ES&H MEETING 5525 6 09/05/91 CLS-6 1.50 c 
ELECTRICAL SAFETY AWARENESS 23n 82 08/29/91 CLS·7 3.00 c 
CLS-6 GROUP WEEKLY ES&H MEETING 5525 1 08/29/91 CLS-7 1.50 c 

,.,a1 L HANDS COLLOQUIUM-S. HECKER·CLS 5620 2 08/21/91 CLS·6 1.50 c 
\,. ~R SAFETY UPDATE 3565 4 08/15/91 CLS-7 1.00 c 

CPR · ADULT 3583 543 08/09/91 CLS-7 4.00 c 
X·RAY SAFETY-INDUSTRIAL 2383 11 06/24/91 CLS-7 4.00 c 
ES&H MEETING·CLS DIVISION 5565 1 05/09/91 CLS·7 1.50 c 
LASER SAFETY COURSE··CLS DIVISION 5534 1 03/27/91 CLS-7 7950 xn6 8.00 c 
FIRE EXTINGUISHER TRAINING: FIGHT OR FLIGHT 5224 2 02!28/91 CLS·7 5750 .50 c 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 149 01/23/91 CLS-6 .so c 
CPR · COMMUNITY 3582 44 07!13/90 CLS-7 5750 8.00 c 
ANNUAL SECURITY REFRESHER 1425 42 04/01/90 CLS-7 6613 2.00 c 
NEW EMPLOYEE SAFETY ORIENTATION 793 88 03!30!90 CLS-7 5750 1.50 c 
HAZ/COM TRAINING · INTRODUCTION 2398 36 03/12/90 CLS-7 5750 2.00 c 
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~ED·8010 LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PAGE 1 
3:39:14 EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06!09!93 

DIVISION 79 
GROUP 7902 CLS·2 
Z·NO/NAME: 083266 TENNANT ROGER A 

COURSE SESSION SESSION GROUP COST PGM 
COURSE TITLE NUMBER NUMBER DATE CHARGED CNTR CODE HOURS FEE ST 

·················---------------------------------------------- ................... ............... .................... ---- ................... .. -- ...... -.. .. 
SUBSTANCE ABUSE AWARENESS FOR EMPLOYEES • CLS PERSONNEL 7767 02!19/93 CLS·2 6303 X597 2.00 c 

G.E. T. · OSHA RIGHTS AND REGULATIONS 5543 91 01/04/93 CLS·2 .50 c 
G.E. T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 91 01/04/93 CLS·2 .25 c 
G.E. T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 91 01/04/93 CLS·2 1.00 c 
G.E.T. · OSHA RIGHTS AND REGULATIONS 5543 80 10!13/92 CLS·2 .50 c 
G.E.T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 80 10/13/92 CLS·2 1.00 c 
G.E.T. • LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 80 10/13/92 CLS·2 .25 c 
PRESSURE SAFETY SEMINAR FOR ENGINEERS 3573 2 06/11/92 CLS·2 8.00 c 
LASER SAFETY UPDATE 3565 5 09!12/91 CLS·3 1.00 c 
HAZARDOUS WASTE GENERATOR TRAINING • HSE 4419 159 08/28/91 CLS·3 3.00 c 
ES&H GROUP BREIFING - CLS·3 5520 1 08/02/91 CLS-3 2.50 c 
ELECTRICAL SAFETY AWARENESS 2377 78 07!17/91 CLS·3 3.00 c 
GROUP SPECIFIC HAZARDOUS WASTE TRAINING 5552 1 06!14/91 CLS·3 .50 c 
HAZARD COMMUNICATION INTRODUCTION 2398 131 05/24/91 CLS·3 5750 2.00 c 
LASER SAFETY ORIENTATION 670 39 05/23/91 CLS·3 2.50 c 
PRESSURE SAFETY: COMPRESSED GAS SYSTEMS 5264 03/28/91 CLS·3 4.00 c 
SPILL PREVENTION CONTROL AND COUNTERMEASURES (VIDEO TAPE) 5309 02/06/91 CLS·3 .15 c 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 149 01/23/91 CLS·2 .50 c 
SUBSTANCE ABUSE AWARENESS 4766 1 11/07/90 ClS-5 7905 .19 c 
MACHINE SHOP OVERVIEW 7649 11/07/90 CLS·2 7905 XG79 2.00 c 

~ ..•. NUSUAL OCCURRENCES REPORT 7650 05/02/90 CLS·2 2.00 c 
ANNUAL SECURITY REFRESHER 1425 42 04/01/90 CLS·5 6613 2.00 c 
HAZ/COM TRAINING · INTRODUCTION 2398 36 03/12/90 CLS·5 5750 2.00 c 
MACINTOSH: MICROSOFT WORD BEGINNING 2716 2 10/24/89 CLS·5 6303 12.00 245.00 c 
RCRA REGS (GENERATOR REQUIREMENTS) 3597 18 10/04/89 CLS·5 5750 1.00 c 
PRESSURE SEMINAR FOR ENGINEERS (PS·04) 3573 03/02/89 CLS·5 5750 8.00 c 
PRESSURE SAFETY ORIENTATION (PS·01) 3570 02/28/89 CLS-5 5750 5.00 c 
LASER SAFETY UPDATE 3565 02/01/89 CLS·5 5701 1.00 c 
ELECTRICAL SAFETY AWARENESS 2377 5 06/09/88 CLS·5 5750 2.50 c 
ELECTRICAL SAFETY AWARENESS 2377 22 06/09/88 CLS·5 5750 2.50 c 
CHEMICAL HAZARD TRNING 861 10 03/02/88 CLS-5 5750 1.00 c 
NON·DISCLOSURE SECURITY AGREEMENT 1427 36 07/01/87 CLS-5 6613 1.00 c 
SECURITY REFRESHER TRNG 1540 96 06!03!87 CLS·5 7800 c 
INITIAL NEW HIRE INDOCTRINATION 1424 3 01/01/87 CLS·5 6613 1.00 c 
CORROSION ENGINEERING 291 1 07/17/85 AT·4 6303 24.00 450.00 c 
CORROSION ENGINEERING 291 2 07/16/84 AT·4 6303 24.00 250.00 c 
CPR 674 60 03/06/84 AT·4 5700 2.00 56.00 c 
HAZARDOUS MATERIAL TRAIN 1283 6 05!13/83 9708 6200 c 
PROJECT MANAGEMENT 24 6 10/27/81 8201 0000 192.00 c 
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LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM 
EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 

DIVISION 
GROUP 

79 
7906 CLS-6 

Z-NO/NAME: 098271 KANG MICHAEL 

COURSE TITLE 

SEXUAL HARASSMENT PREVENTION TRAINING FOR EMPLOYEES 
G.E.T. ·OSHA RIGHTS AND REGULATIONS 
G.E.T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 
G.E.T. - LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 
CPR · ADULT 
PRESSURE SAFETY ORIENTATION 
CLS·6 SAFETY MEETING 
ELECTRICAL SAFETY AWARENESS 
HAZARDOUS WASTE GENERATOR TRAINING - HSE 
CLS·6 GROUP WEEKLY ES&H MEETING 
CLS-6 SAFETY MEETING 
CLS-6 SAFETY MEETING 
CLS·6 SAFETY MEETING 
CLS·6 GROUP WEEKLY ES&H MEETING 
CPR - ADULT 
ALL HANDS COLLOQUIUM-S. HECKER·CLS 
ALL HANDS COLLOQUIUM-S. HECKER-CLS 
LASER SAFETY UPDATE 
X-RAY SAFETY-INDUSTRIAL 
ES&H MEETING-CLS DIVISION 

'ER SAFETY COURSE·-CLS DIVISION 
'-· ;1~E EXTINGUISHER TRAINING: FIGHT OR FLIGHT 

ES&H EMPLOYEE PARTICIPATION PACKET 
CPR - ADULT 
ANNUAL SECURITY REFRESHER 
HAZ/COM TRAINING - INTRODUCTION 
RCRA REGS (GENERATOR REQUIREMENTS) 
CPR - COMMUNITY 
PROJECT MANAGEMENT 
HP CHECKLIST AND ORIENTATION 
ELECTRICAL SAFETY AWARENESS 
LASER SAFETY ORIENTATION 
CHEMICAL HAZARD TRNING 
CPR 
CPR REFRESHER 
SECURITY REFRESHER TRNG 
INITIAL NEW HIRE INDOCTRINATION 
HAZ FLOURINE + HYDRO FLOR 

.~ REFRESHER 
R 

NON-DISCLOSURE SECURITY AGREEMENT 
TRAVEL FOR TRAINING 
ELECTRICAL SAFETY 
EX CELL 

COURSE SESSION SESSION GROUP COST PGM 
NUMBER NUMBER 

5429 31 
5543 81 
5547 81 
5541 81 
3583 849 

769 20 
61n 5 
23n 90 
4419 173 
5525 4 
61n 1 
6172 4 
6172 2 
5525 5 
3583 525 
5620 1 
5620 2 
3565 4 
2383 15 
5565 
5534 1 
5224 2 
4459 149 
3583 352 
1425 42 
2398 36 
3597 16 
3582 11 
3184 1 
2389 23 
23n 14 
670 3 
861 11 
895 129 
686 121 

1540 97 
1424 3 
782 1 
686 n 

1871 12 
1427 9 
1867 36 
787 16 

31 9 

DATE CHARGED CNTR CODE HOURS 

02/18/93 CLS-6 
10/19/92 CLS-6 
10/19/92 CLS-6 
10/19/92 CLS-6 
05/14/92 CLS-6 
03/05/92 CLS-6 
12/05/91 CLS-6 
11/05/91 CLS-6 
11/04/91 CLS-6 
10/24/91 CLS-6 
10/10/91 CLS-6 
10/03/91 CLS-6 
09/19/91 CLS·6 
09/12/91 CLS-6 
08/23/91 CLS·7 
08/21/91 CLS-7 
08/21/91 CLS-6 
08/15/91 CLS ·7 
07/26/91 CLS-7 
05/09/91 CLS-7 
03/27/91 CLS-7 
02/28/91 CLS-6 
01/23/91 CLS-6 
08/17/90 CLS-7 
04/01/90 CLS-7 
03/12/90 CLS-7 
10/12/89 CLS-7 
07/27/89 CLS-7 
10/24/88 CLS·7 
10/12/88 CLS-7 
10/06/88 CLS-7 
05/24/88 CLS-7 
03/23/88 CLS-7 
08/28/87 CLS-7 
07/23/87 CLS-7 
06/04/87 CLS-7 
01/01/87 CLS-7 
09/09/86 CLS-7 
06/24/86 CLS-7 
06/25/85 8707 
04/12/85 8707 
04/02/85 8707 
01/08/85 8707 
10/01/84 8707 

1.50 
.50 

1.00 
.25 

4.00 
4.00 
1.00 
3.00 
3.00 
1.50 
1.00 
1.00 
1.00 
1.50 
4.00 

7950 xn6 1.50 
1.50 
1.00 
4.00 
1.50 

7950 xn6 8.oo 
5750 .50 

.50 
5750 4.00 
6613 2.00 
5750 2.00 
5750 1.00 
5750 8.00 
7907 28.00 
5703 1.50 
5750 2.50 
5750 2.50 
5750 1.00 
5700 
5700 4.00 
7800 
6613 1.00 
5700 
5700 4.00 
8700 2.00 
6613 1.00 
8700 
5700 
0000 

PAGE 1 
06/09/93 

FEE ST 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

823.00 c 
c 

287.00 c 



RED-8010 LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PAGE 1 
\:39:45 EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06/09/93 

DIVISION 79 
GROUP 7904 CLS-4 
Z·NO/NAME: 085706 ANDERSON GRAYDON K 

COURSE SESSION SESSION GROUP COST PGM 
COURSE TITLE NUMBER NUMBER DATE CHARGED CNTR COOE HOURS FEE ST 

--------------------------------------------------------------- --------- .................. ....................... ---- ......... .. ...... -.. --
SEXUAL HARASSMENT PREVENTION TRAINING FOR EMPLOYEES 5429 36 04/01/93 CLS-4 1.50 c 
G.E. T. - RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 81 10/19/92 CLS-4 1.00 c 
G.E. T. - OSHA RIGHTS AND REGULATIONS 5543 81 10!19/92 CLS·4 .so c 
G.E. T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 81 10/19/92 CLS-4 .25 c 
ELECTRICAL SAFETY A~ARENESS 23n 113 08/27/92 CLS-4 3.00 c 
HAZARDOUS ~ASTE GENERATOR TRAINING - HSE 4419 191 04/07/92 CLS-4 3.00 c 
PRESSURE SAFETY ORIENTATION 769 20 03/05/92 CLS-4 4.00 c 
LASER SAFETY ORIENTATION 670 44 10/02/91 CLS-3 2.50 c 
INCIDENTAL CRANE CERTIFIED 5650 2 08/29/91 CLS-4 1.00 c 
CRANE SAFETY: INCIDENTAL OPERATORS 2396 39 08/29/91 CLS-3 4.00 c 
RADIOLOGICALLY CONTROLLED AREA ACCESS 5621 08/05/91 CLS-3 7950 xn6 1.00 c 
ES&H GROUP BREIFING - CLS-3 5520 08/02/91 CLS-3 2.50 c 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 149 01/23/91 CLS-4 .50 c 
BACK CARE CLINIC 747 35 06/01/90 CLS-3 5750 2.00 c 
SAFETY MEETING - CLS-3 4470 1 05/04/90 CLS-3 5750 .50 c 
ANNUAL SECURITY REFRESHER 1425 42 04/01/90 CLS-3 6613 2.00 c 
HAZ/COM TRAINING - INTRODUCTION 2398 47 03/05/90 CLS-3 5750 2.00 c 
CHEMICAL HAZARD TRNING 861 1 1 03/23/88 CLS·3 5750 1.00 c 
SECURITY REFRESHER TRNG 1540 104 08/25/87 CLS-3 7800 c 
NON-DISCLOSURE SECURITY AGREEMENT 1427 36 07/01/87 CLS-3 6613 1.00 c 
~ITIAL NEW HIRE INDOCTRINATION 1424 3 01/01/87 CLS-3 6613 1.00 c 

.sTRATEGIC PLANNING 75 27 08/13/86 CLS-3 6303 1.00 471.00 c 
AAR TRAINING 927 1 07/22!85 CLS-3 5900 c 
CPR REFRESHER 699 43 04/19/85 CLS-3 5700 c 
CPR REFRESHER 699 49 01/16/84 CLS-3 5700 c 
AFFIRMATIVE ACTION REP TR 947 3 11/22/83 CLS-3 5900 c 
CPR 1551 1 03/07/83 CLS-3 7900 2.00 36.00 c 
CPR 674 4 02/07/83 CLS-3 5700 2.00 50.00 c 



RED-8010 LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PAGE 1 
"~:40:00 EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06/09/93 

DIVISION 79 
GROUP 7902 CLS·2 
Z·NO/NAME: 088372 VARGAS RUDOLPH 

COURSE SESSION SESSION GROUP COST PGM 
COURSE TITLE NUMBER NUMBER DATE CHARGED CNTR CODE HOURS FEE ST 

--------------------------------------------------------------- --------- ................. ............................ ... ....................................... ...................... ... 

SUBSTANCE ABUSE AWARENESS FOR EMPLOYEES • CLS PERSONNEL n67 02/19/93 CLS·2 6303 X597 2.00 c 
G.E. T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 91 01/04/93 CLS·2 1.00 c 
G.E. T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 91 01/04/93 CLS·2 .25 c 
G.E. T. · OSHA RIGHTS AND REGULATIONS 5543 91 01/04/93 CLS·2 .50 c 
G.E.T. · OSHA RIGHTS AND REGULATIONS 5543 80 10/13/92 CLS·2 .50 c 
G.E. T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 80 10/13/92 CLS·2 .25 c 
G.E.T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 80 10/13/92 CLS·2 1.00 c 
RESPIRATORS: AIR·PURIFYING 3549 497 08/12/92 CLS·2 2.50 c 
LOCKOUT/TAGOUT • CONTROL OF HAZARDOUS ENERGY (VIDEO) 7n8 1 06!19/92 CLS·2 .so c 
LASER SAFETY UPDATE 3S6S 5 09/12/91 CLS·3 1.00 c 
ES&H ORIENTATION FOR NEW EMPLOYEES 793 132 08/30/91 CLS·3 1.SO c 
HAZARDOUS WASTE GENERATOR TRAINING · HSE 4419 159 08/28/91 CLS·3 3.00 c 
CARD OF AUTHORITY • HAZARDOUS WASTE MANAGEMENT · VIDEO 4462 11 08/27/91 CLS·2 .2S c 
ES&H GROUP BREIFING • CLS·3 SS20 08/02/91 CLS·3 2.50 c 
RESPIRATORS: AIR·PURIFYING 3S49 286 07/22/91 CLS·3 2.SO c 
GROUP SPECIFIC HAZARDOUS WASTE TRAINING SSS2 06/14/91 CLS·3 .50 c 
PRESSURE SAFETY ORIENTATION 769 14 05/29/91 CLS·3 4.00 c 
FIRE EXTINGUISHER TRAINING: FIGHT OR FLIGHT 5224 9 02/01/91 CLS·3 S750 .so c 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 149 01/23/91 CLS·2 .so c 
INCIDENTIAL CRANE SAFETY COURSE 2396 24 11/13/90 CLS·3 S750 4.00 c 
FORKLIFT SAFETY FUNDAMENTAL 753 40 10/23/90 CLS·3 S750 1.SO c 

~' RKLIFT CERTIFIED S649 13 10/01/90 CLS·2 1.00 c 
SAFETY MEETING · CLS·3 4470 1 05/04/90 CLS·3 S750 .50 c 
FIRST AID, STANDARD 3S74 72 04/16/90 CLS·3 S750 8.00 c 
CPR/FIRST AID 4422 1 04/02/90 CLS·3 S750 8.00 c 
ANNUAL SECURITY REFRESHER 1425 42 04/01/90 CLS·3 6613 2.00 c 
HAZ/COM TRAINING • INTRODUCTION 2398 47 03/05/90 CLS·3 S750 2.00 c 
BASIC ELECTRICAL HAZARDS • FILM 4474 1 01/18/90 CLS·3 5750 .50 c 
ON THE SAFE SIDE · FILM 4475 01/18/90 CLS·3 S750 .50 c 
LASER SAFETY VIDEOTAPE 794 4 01/10/90 CLS·3 5750 1.SO c 
AIR PURIFYING RESPIRATORS 668 2S9 05/02/89 CLS·3 S750 2.00 c 
OVERVIEW: SUPERVISING AT LOS ALAMOS 2916 05/12/88 CLS·3 6303 16.00 c 
OVERVIEW:SUPERVISING AT LOS ALAMOS 2243 14 OS/12/88 CLS·3 6303 14.00 c 
ELECTRICAL SAFETY AWARENESS 23n 7 03/16/88 CLS·3 S750 2.SO c 
NON·DISCLOSURE SECURITY AGREEMENT 1427 36 07/01/87 CLS·3 6613 1.00 c 
SECURITY REFRESHER TRNG 1540 103 06/12/87 CLS·3 7800 c 
CHEMICAL HAZARD TRNING 861 2 05/12/87 CLS·3 S750 1.00 c 
INITIAL NEW HIRE INDOCTRINATION 1424 3 01/01/87 CLS·3 6613 1.00 c 
SUPPLIED AIR BREATH CART 723 3 07/30/86 CLS·3 S700 c 
LIMIT EGRESS/CONFIN SPACE 671 3 07/28/86 CLS·3 5700 2.00 c 
CPR 895 97 03/26/86 CLS·3 5700 c 
MEASURE WITH OSCILLOSCOPE 392 1 03/03/83 CLS·5 0000 c 
CORROSION ENGINEERING 290 02!14/83 CLS·5 0000 2SO.OO c 
FUND OF OPTICS FOR TECH 386 08/09/82 8201 0000 S75.00 c 
PULSE POWER 1461 1 03/10/81 8201 noo 200.00 c 
GAS TUNGSTEN ARC WELDING 1054 2 01/01/80 8201 S900 3S5.00 c 
SHIELD METAL ARC WELDING 9n 2 07/01/79 8201 S900 275.00 c 
OXY·ACETELYNE WELDING 978 4 05/01/79 8201 5900 1SO.OO c 
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LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM RED-8010 
'~40: 15 EMPLOYEE TRANSCRIPTS FROM 01!01!1979 TO 06/09/1993 

DIVISION 79 
GROUP 7906 CLS-6 
Z·NO/NAME: 111213 BECHTOLD LAURIE A 

COURSE SESSION SESSION GROUP COST PGM 
COURSE TITLE NUMBER NUMBER DATE CHARGED CNTR CODE HOURS 

··------------------------------------------------------------- ......................... ...................... -....... -.............. 
BASIC RADIATION WORKER TRAINING 4428 80 02/DS/92 HRD·S 8.00 
PRESSURE SAFETY ORIENTATION 769 18 01!29!92 HRD·S 4.00 
G.E. T. CERTIFIED 5668 40 01!22!92 HRD·S 1.50 
G.E. T. · FACILITIES 5974 17 01/22/92 HRD·S .25 
G.E. T. · POLICIES 5975 17 01!22!92 HRD·S .25 
G.E. T. · QUALITY ASSURANCE 5976 17 01/22/92 HRD·S .25 
HAZARD COMMUNICATION INTRODUCTION 2398 161 01/22/92 HRD-5 2.00 
G.E.T. · ENVIRONMENT 5548 20 01/22/92 HRD·S 1.00 
HAZARDOUS WASTE GENERATOR TRAINING · HSE 4419 176 01!22/92 HRD·S 3.00 
G.E.T. · INDUSTRIAL HYGIENE 5545 20 01/22/92 HRD·S 1.00 
G.E. T. · OCCUPATIONAL MEDICINE 5546 20 01/22/92 HRD·S .so 
G.E. T. · RADIATION SAFETY TRAINING FOR OCCUPATIONAL WORKERS 5547 20 01/22/92 HRD·S 1.00 
G.E. T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 20 01!22/92 HRD-5 .25 
G.E. T. • SECURITY S9n 17 01/22/92 HRD-5 .25 
G.E. T. - SAFEGUARDS/MC&A AWARENESS 5711 17 01/22/92 HRD-5 .25 
G.E.T. • ES&H POLICY 5542 20 01/22/92 HRD·5 .2S 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 172 01/22/92 HRD-5 .so 
G.E.T. ·OSHA RIGHTS AND REGULATIONS 5543 20 01/22/92 HRD-5 .so 
G.E.T. · INDUSTRIAL SAFETY 5S40 20 01/22!92 HRD·5 .so 
FIRE EXTINGUISHER TRAINING: FIGHT OR FLIGHT 5224 212 01/22/92 HRD·5 .so 
~ E.T. · EMERGENCY MANAGEMENT S544 20 01/22/92 HRD·S .so 
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LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM 
RED 8010 
15:41:06 EMPLOYEE TRANSCRIPTS FROM 01/01/1978 TO 06/02/1993 

• 

• 

79 
7906 CLS-6 

DIVISION 
GROUP 
Z-NO/NAME: 110924 HECK HEIDI G 

FIRST AID: STANDARD 
CPR - ADULT 

COURSE TITLE 

G.E.T. - RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 
G.E.T. - LOCKOUTITAGOUT TRAINING FOR AFFECTED EMPLOYEES 
G.E.T. - OSHA RIGHTS AND REGULATIONS 
G.E.T. - ENVIRONMENT 
G.E.T. - CERTIFIED 
G.E.T. - SAFEGUARDSIMC&A AWARENESS 
G.E.T. - FACILITIES 
G.E.T. - POLICIES 
~-E.T. - QUALITY ASSURANCE 
G.E.T. - SECURITY 
HAZARD COMMUNICATION INTRODUCTION 
HAZARDOUS WASTE GENERATOR TRAINING - HSE 
ES&H EMPLOYEE PARTICIPATION PACKET 
FIRE EXTINGUISHER TRAINING: FIGHT OR FLIGHT 
G.E.T. - INDUSTRIAL SAFETY 
G.E.T. - LOCKOUTITAGOUT TRAINING FOR AFFECTED EMPLOYEES 
G.E.T. - ES&H POLICY 
G.E.T. - OSHA RIGHTS AND REGULATIONS 
G.E.T. - EMERGENCY MANAGEMENT 
G.E.T. - INDUSTRIAL HYGIENE 
G.E.T. - OCCUPATIONAL MEDICINE 
G.E.T. - RADIATION SAFETY TRAINING FOR OCCUPATIONAL WORKERS 
ES&H EMPLOYEE PARTICIPATION PACKET 
HAZARDOUS WASTE GENERATOR TRAINING - HSE 
CLS-6 SAFETY MEETING 
LASER SAFETY ORIENTATION 
HAZARD COMMUNICATION INTRODUCTION 
PRESSURE SAFETY ORIENTATION 
MERCURY SAFETY WORKSHOP PART II 
MERCURY SAFETY WORKSHOP 
LOCKOUTITAGOUT PROCEDURES 
SPILL PREVENTION CONTROL AND COUNTERMEASURES/MERCURY PROJECT 

CPR - ADULT 
CLS-6 GROUP WEEKLY ES&H MEETING 
ELECTRICAL SAFETY AWARENESS 
CLS-6 GROUP WEEKLY ES&H MEETING 
ES&H ORIENTATION FOR NEW EMPLOYEES 
ES&H EMPLOYEE PARTICIPATION PACKET 

COURSE 
NUMBER 

3574 
3583 
5547 
5541 
5543 
5548 
5668 
5711 
5974 
5975 
5976 
5977 
2398 
4419 
4459 
5224 
5540 
5541 
5542 
5543 
5544 
5545 
5546 
5547 
4459 
4419 
6172 

670 
2398 

769 
6658 
6657 
5750 
6620 
3583 
5525 
2377 
5525 

793 
4459 

SESSION SESSION GROUP 
NUMBER DATE CHARGED 

467 
1058 

81 
81 
81 
20 
40 
17 
17 
17 
17 
17 

161 
176 
172 
212 

20 
20 
20 
20 
20 
20 
20 
20 

173 
165 

4 
44 

141 
16 

1 
1 
2 
1 

547 
6 

82 
1 

134 
92 

10122192 CLS-6 
10/22/92 CLS-6 
10!19 I 92 CLS- 6 
1 0!19 /92 CLS- 6 
10119/92 CLS-6 
01 !22 I 92 CLS- 6 
01122192 CLS-6 
01/22/92 CLS-6 
01/22/92 CLS-6 
01/22/92 CLS-6 
01/22192 CLS-6 
01122/92 CLS-6 
01/22 I 92 CLS-6 
01!22192 CLS-6 
01122/92 CLS-6 
01/22192 CLS-6 
01122/92 CLS-6 
01/22/92 CLS-6 
01122192 CLS-6 
01122/92 CLS-6 
01/22192 CLS-6 
01 I 22 I 92 CLS- 6 
01!22/92 CLS-6 
01/22192 CLS-6 
01121/92 
11/08191 
10103/91 
10102191 
09!27 191 
09/25/91 
09!18/91 
09/13/91 
09/13191 
09113/91 
09/13191 
09105/91 CLS-6 
08/29191 
08129/91 CLS-6 
08/26191 
08115/91 CLS-7 

COST PGM 
CNTR CODE HOURS 

8.00 
4.00 
1. 00 

.25 

.50 
1. 00 
1. 50 

. 25 

.25 

.25 

. 25 

.25 
2.00 
3.00 

.50 

.50 

.50 

. 25 

. 2 5 

.50 

.50 
1.00 

.50 
1. 00 

.50 
3.00 
1. 00 
2.50 
2.00 
4.00 
4.00 
8.00 
1. 00 
2.30 
4.00 
1. 50 
3.00 
1. 50 
1. 50 

.50 
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: [ RECEIVED JUN O S J992 
Department of Energy Albuquerque Operations Office 

P.O. Box 5400 
Albuquerque New Mexico 87115 

JUN 6 1992 
CERT!FIEO HAIL - RETURN RECEIPT REQUESTED 
Mr. Edward Horst 
Proqram Manaqer 
Hazardous Waste Section New Mexico Environment Department 525 Camino de los Marquez Place, Suite 4 Santa Fe, NM 87502 

Dear Hr. Horsta 

This letter transmits two mapa pertaining to Los Alamos National Laboratory (LANL) floodplains which you requested in your letter dated April 27, 1992. These maps show floodplain areu w1 thin the boundaries of LANL and also within the vicinity of the surface impoundMnts at TA-53. These ups are submitted to fulfill the requirements of the Part B application tor aixed waste. 

As per your discussion with Alice Barr of the !nvironaental Protection Group, Loa Alamos National Laboratory on May 8, 1992, the map• were prepared at the scale requested by your staff. However, seven routine sampling locations are at distances qreater than that which can be placed on mapa of this scale, but are included on maps in the Environmental Surveillance Reports. They are as followsa five regional surface waste stations at Chanita, Embudo, Coch·iti, Bernalillo, and JeMz, the Guaje Reservoir, and the Water Canyon Gallery. You agreed that subaittal of the enclosed maps without these sampling locations was acceptable. 
Please call Jon Hack of my staff at 665-5026, if you have any questions regarding thea~ map•. 

Sincerely, 

~ Z•--::=:t. Karl J. 'l'Wollbly, Chief ....:c::-..---­SnviroDMnt, Safety, & Health Branch Enclosures 

cc w/o en osuresa 
Jon Hack, !lS&H, LAAO Tom Gund rson, EM-DO, LML, MS K491 
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RESEARCH, DEVELOPMENT AND DEMONSTRATION (RD,D) PERMIT APPLICATION 
PACKED-BED REACTOR/SILENT DISCIARGE PLASMA TREATMENT 

CLOSURE PLAN 

1. Introduction 

Upon completion of the RO&D experiments, the PBR/SDP unit 
will be clean closed in a manner protective of human health 
and the environment. Upon closure all hazardous wastes and 
hazardous waste residues will be removed from the unit and 
the area surrounding the unit. A description of the 
procedures to close the unit are provided below. 

2. Closure Performance standard 

This closure plan is designed to ensure that the RO&D unit 
will be closed in a manner that will not require further 
maintenance and that controls, minimizes, or eliminates, the 
post-closure escape of hazardous waste and hazardous 
constituents to the environment. At the time of closure, 
all waste and decontamination residues will be removed and 
disposed at an appropriate storage, treatment, or disposal 
facility. Decontaminated equipment may be salvaged for 
continued use of the PBR/SDP unit {experimenting with non­
RCRA-regulated materials) or for other uses at the LANL 
facility. No post-closure care will be required, as no 
disposal of hazardous wastes or hazardous constituents will 
occur. 

At closure all hazardous wastes and hazardous constituents 
of wastes managed in the PBR/SDP unit will be removed. 
Verification sampling will be performed to demonstrate that 
decontamination has been effective. 

3. Maziaua Waste Inventory 

The maximum inventory of hazardous wastes that may be stored 
at in the RD&D ancillary storage area at any one time will 
be 165 gallons (three 55-gallon containers or equivalent). 
At closure, the entire inventory of hazardous waste 
associated with the PBR/SDP unit will be removed. LANL's 
Waste Management Group (EM-7) will coordinate the pick-up of 
hazardous wastes from Building 128; characterize the wastes 
{as necessary); ensure proper management of wastes in LANL's 
RCRA permitted units; and coordinate off-site shipment of 
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RCRA wastes to appropriate permitted treatment, storage, and 
disposal facilities. 

4. Procedures to Close the Unit 

All waste inventory present at the unit at the time of 
closure will be transported by qualified LANL personnel to 
one of LANL's RCRA permitted storage units for subsequent 
storage, treatment, andjor disposal as described in Section 
10.2. 

Dismantling and decontamination of the experimental unit and 
waste storage area will be accomplished by either trained 
Waste Management Group (EM-7) decontamination personnel or 
qualified subcontractors. All equipment associated with the 
PBR/SDP unit that has come in direct contact with hazardous 
waste will be disposed as hazardous waste, decontaminated 
and reused, or decontaminated and disposed as solid waste. 
The PBR/SDP equipment components and plumbing will be 
dismantled and placed in appropriate containers. Oversize 
pieces of equipment will be wrapped in plastic sheeting. 
All other wastes including treatment effluents and filter 
units will be suitably containerized. The wastes will be 
characterized in accordance with the general LANL Waste 
Analysis Plan. All wastes will be transported from Building 
128 by the Waste Management Group (EM-7) or qualified 
subcontractors. Wastes determined to be hazardous will be 
transported to one of LANL's RCRA permitted storage units in 
Technical Area 50 or Technical Area 54 for subsequent 
storage, treatment, and/or disposal. Wastes determined to 
be non-hazardous solid wastes will be transported to 
Technical Area 51 for subsequent storage and disposal. 

If feasible and practical, decontamination of equipment and 
parts may be performed. LANL maintains a decontamination 
facility located in Building 1 of Technical Area 50. This 
facility is outfitted with proper decontamination equipment 
and run-off controls. Equipment components and plumbing may 
be decontaminated using methods such as steam-cleaning, 
detergent washing, or equivalent methods. Decontamination 
will be performed by the Waste Management Group (EM-7) 
personnel or qualified subcontractors wearing appropriate 
personal protective equipment. sampling and regulatory 
support for decontamination activities will also be provided 
by the Environmental Protection Group (EM-8). 
Decontaminated equipment may be disposed as non-hazardous 
scrap in Technical Area 51 or may be returned for reuse at 
the facility. All solutions produced during decontamination 
will be containerized, characterized in accordance with the 
general LANL Waste Analysis Plan in Attachment 2, and sent 
to an appropriate storage, treatment, or disposal facility. 
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The PBR/SDP operating records will be reviewed to determine 
if spills or leaks of hazardous wastes occurred during 
operation of the unit. If spills or leaks occurred, swipe 
sample(s) will be collected in those areas. The swipe 
sample(s) will be analyzed for hazardous constituents of the 
wastes spilled using approved EPA methods. If hazardous 
constituents are detected in a swipe sample, then the floor 
in and around the PBR/SDP unit (located in a 55-foot by 70-
foot area of Building 128) or the concrete pad under the 
ancillary hazardous waste storage area will be 
decontaminated using steam-cleaning, detergent washing, or 
other equivalent methods. 

Decontamination of equipment components and floors (if 
necessary) will be demonstrated using either swipe samples 
or samples of rinsate water. Samples will be analyzed for 
organic constituents of the waste using EPA Method 8240. 
successful decontamination will be defined as: 

• No detectable hazardous constituents of wastes treated 
in the PBR/SDP unit in the final rinsate or swipe 
sample. 

If sampling indicates that decontamination has not been 
successful, then steam-cleaning, detergent washing, or other 
equivalent methods will be repeated until sampling indicates 
that decontamination is complete. 

An alternative demonstration of decontamination may be 
proposed and justified at the time of closure as 
circumstances indicate. If the proposed alternative is 
judged to be acceptable under standards and guidance in 
effect, then the alternative will be incorporated into the 
closure plan by permit modification. 

s. Date and Schedule for Closure 

LANL will notify the New Mexico Health and Environment 
Department in writing 45 days prior to the date of 
anticipated closure. Within 90 days of accepting the final 
volume of hazardous wastes for treatment in the RD&D unit, 
the entire inventory of hazardous waste will be removed from 
the unit for proper storage and subsequent 
treatment/disposal at one of LANL's RCRA permitted hazardous 
waste management units. Within 180 days of accepting the 
final volume of hazardous wastes for treatment, all closure 
activities will be completed. The proposed schedule for the 
unit is as follows: 
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Activity 

Final receipt of waste 

Removal of waste inventory 
to RCRA permitted storage unit 

Equipment demolition and removal 

Equipment decontamination 

Floor decontamination (if necessary) 

Appropriate storage, treatment, andjor 
disposal of decontamination residues 

sampling and analysis to verify 
decontamination 

Closure Certification 
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0 

0-90 

30-90 

60-90 

60-90 

60-120 

60-120 

180 

Upon completion of closure, an independent registered 
professional engineer and the DOE shall prepare a letter 
certifying that the RD&D unit was closed in accordance with 
the approved closure plan. 
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Integrated Packed-Bed-SOP Reactors tor 
Destroying Hazardous Organic Liquids 
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Flat High Power Density SOP Cell 
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SOP Destruction of Chlorocarbons 

Top curve - 650 ppm trichloroethylene influent 
Bottom curve- 746 ppm carbon tetrachlor~de influent 
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TCE Destruction In the SOP Cell 
(1 0 x magnification) 
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NontbermaJ Aasma Alternative to tbe Indneradoa of 
Hazardous Organic Wastes 

L.A. Rosocha. W .H. McCulla. G.K. Anderso~ JJ. Coogan, 
M. K.ang, R.A. Tennant, and P.J. Wantuck 

University of California. Los Alamos National Laboratory 

ABSTRACT 

We are developing silent discharge plasma (SOP) oxidation technology as an alternative 
to incineration and as a post-incinerator treaonent process for hazardous organic wastes. As an 
alternative to incineration, SOP apparatus has been coupled to a high-temperature packed-bed 
reactor, the plasma apparatus serving as a second stage for treating gaseous effluent from the 
packed bed (which was used to combust machining-fluid surrogates containing chlorocarbons). 
As a post-incinerator treaonent process, SOP apparatus has been evaluated using a prepared 
gaseous feed containing hazardous organic compounds which are expected to be found in the 
machining fluids (trichloroethylene [TCE], carbon tetrachloride [CC4]. and trichloroethane 
[TCA]). In typical tests with the packed-bed reactor alone, we have treated mixtures containing 
oil and several per cent TCE, TCA, or CC4, removing the chlonxarbons to levels of ppm-order 
for TCA and to order -100 ppb for TCE and CC4, as measured in the gaseous effluenL In 
representative stand-alone tests with the SOP reactor, we have removed TCE in the gaseous 
influent from 1,000 ppm concentrations to around 100 ppb in the gaseous effluent (CC4 appears 
to be more treatment-resistant). The measured figures of merit for the SOP reactor (electrical 
energy per mass of removed chemical) are 10's of kW -hr/kg for >>99% removal of TCE and 
lOO's of kW-hr/kg for 90% removal of CC4. both being non~ptimized cases in terms of waste 
concentration, carrier gas composition, water conten~ flow rate, and electrical power. Using 
combined packed-bed/SOP reactors on cblonxarbon/oil mixtures, several per cent chlorocarbon 
concentrations have been removed to well below the 100-ppb level overall. We envision 
eventual reductions to levels of -10 ppb or less. 

INTRODUCTION 

Numerous sites throughout the United States and elsewhere are faced with the disposal of 
hazardous wastes including mixed wastes. A large fraction of these hazardous wastes include 
halocarbon solvents such as carbon tetrachloride, TeE. and TCA which are found in hazardous 
waste storage or as part of VOC/CFC (volatile organic compound/chloro-fluorocarbon) 
contamination of soils, air, or water. To prevent toxic substances from entering and spreading 
through the environment and, to meet increasingly stringent regulations, more effective methods 
of destroymg these hazardous chemical substances are being developed. In this paper, we will 
describe a maturing plasma technology that is the current focus of our research on alternative 
incineration rr:.:thods for the destruction of hazardous organic chemicals. A combination of this 
plasma tt.;ehnology and a fll'St stage that treats liquids or solids can, in many cases, serve as an 



incinerator replacement By itself, the plasma stage serves to treat gaseous-based wastes or 
gaseous effluents from other treaanent technologies. Both combined and stand-alone modes 
appear to offer good potential for closed-loop operation. 

Thermal vs Non· Thermal Systems 

Hazardous wastes can be destructively oxidized to simpler, nonhazardous compounds 
plus carbon dioxide and water. In typical CW'T'ent practice for solids and liquids, this is 
accomplished by incineration in air, the most common thermal treaonent method. Un­
fonunately, incineration has three major drawbacks: combustion is incomplete, which releases 
some of the hazardous materials, or creates others; it is generally inefficient because of the large 
enthalpy that must be added to the waste stream; and fuel must be added to supply the enthalpy, 
so the size of the waste stream is increased considerably, particularly the carbon dioxide content 
Therefore, thermal incineration is not well-suited for closed-loop operation. Mixed wastes, 
containing both chemical and radiological hazards, are usually volume-reduced through 
incineration and the residue packaged for long-term storage. Although incineration is still 
considered a best available technology, public acceptance has drastically affected the licensing of 
incinerator facilities, particularly for mixed wastes. 

Advanced Oxidation Processes 

Our plasma technology belongs to a class of waste treaanent methods now commonly 
called Advanced Oxidation Processes (AOP's). AOP's are also sometimes referred to as "cold 
combustion", because the wastes are combusted at considerably lower temperatures than those 
characteristic of thermal processes (ambient to - 500 C, rather than - 1000 C or greater). 
Combustion is usually sustained by chains of free-radical chemical reactions, with the OH 
radical being most often considered. It is commonly generated by the photolysis of ozone or 
hydrogen peroxide in existing commercial AOP technologies. Other developing technologies 
incorporate additional species as well. AOP's, in contrast to thermal processes, generally pro­
duce large free radical yields with high efficiency at low temperatures. In the non-equilibrium 

plasma process, the strongly oxidizing free radicals Q(3P) and OH dominate the destruction 
mechanisms. The particular advantages of an AOP over other processes are low temperature 
operation, superior desauction efficiency, and potential for energy efficiency. 

Advanced Thermal Treatment 

Nonequilibrium plasma technology is not suited for the direct treaonent of combustible 
liquids or solids. We consider some type of first-stage thermal treaonent to be necessary for 
handling non-gaseous waste streams. An alternative thermal treaonent method. so far 
dcmonsttated for organic liquids, that makes use of a high-temperature packed-bed reactor to 
treat wastes is under development at Los Alamos. Its principal advantage is the lack of a flame, 
which keeps this method from being classified as an incinerator (a potential regulatory benefit). 
Other advantages are its simplidty and the encouraging results presently achieved in combusting 
organic liquids. particularly those containing hazardous chemicals such as chlorocarbons. Figure 
1 illustrates our combined packed-bed reactor and nonthermal plasma process for treating 
organic liquid wastes. 
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NON·EQUILmRIUM PLAsMAs 

Background 

The conventional approach for the destruction of organic compounds is combustion. 
Although this can usually be a one-step process, difficult noncombustible materials such as 
PCBs and other halocarbons require a two-stage process, with the second stage operating at a 
vr:ry high temperature to facilitate destruction. In all cases, the chemistry depends on the 
generation and propagation of free radicals such as 0, OH, and H. which are very efficient at 
breaking carbon-carbon and carbon-halogen bonds. The efficiency of production and 
concentration of these free radicals depends primarily on the temperature of the combustion 
process. For waste materials that do not contain highly combustible organic materials, sufficient 
fuels (e.g. hydrogen, methane, or methanol) are added to generate high temperatures. 

Alternatively, plasmas can provide a potentially more useful means of producing the free 
radical concentrations required for the complete destruction of chemical compounds (1). 
Nonequilibrium (or nonthennal) plasmas, in particular, can produce energetic electrons (typical 
energies of 1-10 e V), which effectively lead to the creation of free radicals without adding the 
enthalpy associated with very high gas temperatures. Therefore, destruction reaction rates 
associated with temperatures of 10,000 to 100,000 K can be realized with the gas near ambient 
temperature. Such nonthennal (or "cold") plasmas can efficiently destroy many hazardous 
organic wastes because most of the energy is utilized for enhancing the chemistry without 
significantly heating the gas and without the need for the addition of extra fuel. 

Cold plasmas, such as those created by electrical discharges in gases, involve the efficient 
generation of copious quantities of reactive free radicals in a gaseous waste stream from the 
dissociation of molecular oxygen by energetic electrons in the discharge. With some water 

present, the primary radicals are OH• and 0(3P). One of the most promising technologies for 
cold plasma processing is based upon the "silent electtical discharge" that has proven to be 
industrially dependable for the generation of large quantities of ozone. Initial experimental and 
theoretical work o~ the use of these discharges for oxidation of S<l2 and NOx in moist air and 

the destruction of selected hydrocarbons and halocarbons has been quite successful (2,3,4). 

Silent discharge plasmas are commonly produced with near-atmospheric pressure (1-3 
attn) electrical discharges. They are frequently called dielecttic barrier discharges because of 
their characteristic means of production, as shown in Figure 2. Typically, one or both electrodes 
are covered with dielectric layers (e.g. glass) which separate them from the gas. The geometry is 
commonly either planar (as in Figure 2) or cylindrical, where tubes rather than flat plates are 
used. This arrangement is an old one, first being employed by Siemens in 18S7 for the 
production of ozone (5). Because of this use, it is frequently referred to as an ozonizer 
configuration. At gas pressures of order one atmosphere and gap spacings of order millimeters, 
a few localized intense arcs would develop in the gas between the metal electrodes without the 
dielectric. With a dielectric and the usual application of alternating high voltages (SO or 60 Hz 
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power frequency to several kHz), substantial quantities of plasma are created by a large number 
of "microdischarges" in the gas, which are statistically spread in space and time over the elec­
trode area. These microdischarges are transient discharges (usually thought of as streamers), fed 
by ionization and detachment and then arrested when charge build-up on the dielectric reduces 
the electric field in the streamer to the point where electron attachment dominates ionization and 
detachment. The overall development time for a microdischarge is quite shon, for e:umple, 
only a few nanoseconds for oxygen. 

Because of the shon duration of the microdischarges and the low ion mobilities, electri­
cal energy in silent discharges is principally coupled into electron channels- electrons, ions, and 
the gas do not equilibrate- so the electrons are "hot", while the other species are "cold". This re­
sults in a very efficient transfer of electrical energy to electronic excitations of molecules and/or 
chemical processes in the plasma. This propeny bas been useful for over 100 years in the indus­
trial production of ozone and. more recendy, has been applied to the destruction of hazardous 
organic compounds. We are currently targeting solvents and VOC's which contain halogenated 
hydrocarbons for treatment using SDP (6,7). 

We envision that the SDP process, coupled to the packed-bed reactor, can serve as an 
incinerator replacement for combustible liquid hazardous waste. With such a two-stage process, 
hazardous compound reduction to levels of order 10 ppb or lower in the fmal gaseous effluent is 
now considered achievable. 

It is anticipated that most practical waste streams will have various degrees of ho­
mogeneity. Therefore, some feedback in the process loop is highly desirable. In other effons at 
Los Alamos, continuous-emissions monitors are under development to provide on-line 
infonnation on the composition of the process effluent. The SDP units that we build employ 
variable-frequency power supplies, so fluctuations in the influent composition can be 
accommodated, provided feedback is available through monitoring. This allows better treatment 
efficiency and cleaner effluent streams. 

Description of SDP Reactors 

We presently have a prototype SDP laboratory set up at Los Alamos, which bas been 
used to demonstrate cold plasma destruction of compounds directly applicable to various off-gas 
waste streams (e.g., gas flows of 10 liter/min, TCE concentrations as large as 650- 1,000 ppm). 
This silent discharge plasma is produced by electrical discharges in gases, where one or both of 
the reactor electrodes are covered by a dielectric layer (we use glass). The geometry is usually 
planar (using metal and dielectric plates) or cylindrical (using metal and dielectric tubes). Our 
first-phase laboratory work involved small, low-power cylindrical cells. Second-phase work 
made use of both rectangular planar and cylindrical geometry high-power plasma cells, which 
are patterned after standard high-power density ozonizer cells. We will restrict most of the 
discussion below to the high-power cells. 

The planar cell has approximate dimensions of 71-cm length, 18-cm width, and 2.5-mm 
gap, giving a mean discharge area of 1236 cm2 and an active discharge volume of 310 crn3. 
Figure 3 illustrates this planar cell. Our cylindrical cell is similar, exc,.:pt it is designed for 
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operation at higher temperature (few hundred degrees C) by being inserted in a surrounding 
furnace. Higher temperature operation is desirable because the reaction rate coefficients 
involving the OH radical increase with increasing temperature. For the cylindrical cell, the 

mean discharge area is 932 cm2; with a 3.3-mm discharge gap, this gives a discharge volume of 

310 cm3. We have not yet used the cylindrical cell in waste destruction tests, so far employing 
it only for electrical tests to assess the utility of that geometry. The planar cell has been our 
main tool for SDP waste destruction tests. 

Our principal electrical power supply is a series invener which switches charged ca­
pacitors through a high-quality pulse transformer by means of high-power thyristors. This unit 
presently supplies nearly 4 kW of power at voltage pulse repetition frequencies up to 4.5 kHz. 
Using this power supply and the planar cell, representative operating conditions for the TCE 
tests were a flow rate of 10 liter/min and an average power of 200 W. This gives an average 

electrical energy density in the discharge of 1.2 J/cm3, while the average areal power density is 

approximately 0.16 W/cm2. Higher flow rates can be achieved. but presently we are constrained 
mainly by the conductance of our plumbing and the mechanical strength of the cell (it was 
consttUcted for testing purposes, not industrial service). 

The electrical power deposited into the discharge plasma is measured using a high­
voltage probe combined with a charge-transfer bridge. Integration of a voltage<harge plot 
obtained from these insauments gives the measured power. A standard commercial flowmeter is 
used to measure the gas flow. 

Water, for generating OH radicals, is supplied to the SOP reactor influent stream by 
bubbling it through a water chamber. This creates a saturated water-vapor concentration of 
about 2 or 3% at room temperature. The packed-bed reactor can also be used as an inherent 
source of water for the SOP reactor because water is normally generated as a combustion 
product of hydrocarbons and halocarbons. 

SDP Reactor Results 

Effluent from the SOP reacton is distributed to a gas manifold for analysis. Analytical 
capabilities consist .of IR spectrometry, gas chromatography, and mass spectrometry. Aliphatic 
hydrocarbons, CFCs, TCE, and CCl4 have been processed in our SDP laboratory to date. 

Using the first-phase, low-power reactors, at concentrations of 1000-3000 ppm hy­
drocarbons and 200 ppm CCl3CF3 in air, destruction of 80% to 90% or greater was observed for 
all constituents. COC12 and COF2 were observed when only dry air was used, but with the 
addition of - 2 % water vapor, no carbonyl halides were observed and the principal products 
were C02, CO, and presumably HCl and HF, although these last two were not directly observed. 

In the second-phase tests using the high-power planar cell, the destruction of TCE in an 
80% Arn.O% QVsaturated water vapor mix has been quite significanL Approximately 650 • 

1,000 ppm of TCE, which was fed to the plasma cell at 10 liter/min, has been reduced to less 
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than 1 ppm in the effluent. with several 10's of wans of electrical power delivered to the gas. For 
similar CC4 concentration and the same carrier gas mix and flow rate, the demuction is not u 

complete, with considerably more power being consumed and a lower destruction effectiveness 
achieved. 

In gathering data for determining optimal treatment conditions and plasma parameters for 
process-loop design, we have conducted some power-scaling experiments with TCE and cc14. 
Figure 4 shows a plot comparing the destruction of CC4 with TCE venus the electrical energy 

deposited in the plasma cell for the listed gas flow and composition conditions. As observed 
from the plot, CC14 is considerably more difficult to remove than TCE. Experiments in which 
the carrier gas mix is varied are planned for the future. Based upon modeling results from the 
University of illinois (8), we expect CC4 removal to increase for ~-rich, dry gas mixtures. In 

other experiments, flow rates and hazardous organic concentrations have also been varied, 
although we do not show that data here. 

A figure of merit for destruction is essentially determined by the energy delivered to the 
plasma per hazardous molecule removed from the gas stream. This can be expressed as follows: 

X= <£>/t:.c = <P>/Q t:.c, 

where X is the removal figure of merit. <E> is the average plasma energy density (average power 

<P>, divided by gas flow rate Q), and t:ac is the hazardous compound concentration that is 
removed. A convenient unit for the figure of merit is the number of kilowatt-hours required to 
remove a kilogram of hazardous compound (i.e., kW -hr/kg). From the data presented in Figure 
4, the removal figures of merit are determined to be approximately 12 kW-hr/kg for 90% 
removal ofTCE, 84 kW-hr/kg for>> 99% removal ofTCE (650- 1,000 ppm to -100 ppb) and 
270 kW -hrlkg for 90% removal of CC4. These values generally agree with our earlier 

theoretical estimates (6) and with modeling results from our collaborators at the University of 
Winois. 

Tests were also conducted with oil containing TCE and CC4 for cases in which the 

packed-bed reactor and SOP reactor were combined. The packed-bed effluent was sent directly 
through the SOP reactor, with most of the liquid effluent having been captured by a condenser. 
Chlorocarbons in the final gaseous effluent were reduced well below the 100 ppb level. 

IR specttoscopy and gas chromatography were used to determine the degree of hazardous 
compound destruction and to examine the destruction products. With IR specttoscopy, we have 
seen C~ and H20 as destruction products, along with moderately low-level formation of 

carbonyl halides for cenain undesirable operating conditions. More complete and sensitive diag­
nostics are being prepared for our laboratory (e.g., an electron-capture detector for the GC). 
Figure S shows a typical chromatogram for a representative TCE test. Most destruction prcxi-
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ucts are of very low concentration ( < 1 ppm), but the identity of all products is yet to be 
determined. 

To determine the ability of a second- or third-stage SOP reactor to handle incinerator 
upset conditions, we have conducted a series of TCE destruction tests with C~ added to the 

Ar/~20trCE reactor influent. Figure 6 shows a comparison of destruction efficiencies for 
0%, 1%, 5%, and 10% added c~. There is some spread in the data. but the addition of c~ 
appears to make no great difference in destruction levels for these cases. Somewhat more power 
was required for these tests because our cell was suffering some metal-electrode corrosion 
problems from considerable use (we have since nickel-plated the aluminum electrode). 
Therefore, we believe that an SOP reactor can handle reasonably-expected C~ loads. 

To evaluate the ability of SOP reactors to effectively operate with substantial incinerator­
dust emissions, we considered dust build-up within the cell. enhancement of high-voltage 
dielectric tracking by the dust. and techniques for dealing with the dust. We have concluded that 
it is best to keep dust out of the reactor if at all possible. One means of doing so is to use 
appropriate flltration at the SOP reactor input. However, if the reactor still must handle some 
dust. several other courses of action are recommended: the discharge gap can be increased. along 
with increasing the voltage hold-off distance for all dielectric surfaces (gaps of at least 5 mm 
have been employed in the literature); the gas flow can be arranged to alleviate dust build-up on 
dielectric surfaces; the SOP reactor electric cell can be constructed vertically so that the dust 
collects elsewhere than on the walls or dielectric barriers. A fwther course of action also being 
considered is to construct a bank of smaller cells coMected alternately in series with electrostatic 
precipitators designed to remove dust and potential corrosion-producing particles. A recent 
paper (9) has also shown that a combination of SOP and oil-capture/recirculation is successful in 
treating SOx, N<Jx, and particulate emissions from diesel engines. 

PACKED·BED REACTOR 

The packed-bed reactor (10) consists of the following major pans: atomizer{mjector (for 
oil feed and oxidizer/buffer gases), main reactor enclosure (cylindrical metal pipe), bed packing 
material (alumina pellets), electtic furnace, and effluent condenser. Operation of packed-bed 
reactors has been extended into a high temperature regime (up to 1200 degrees C) with this 
setup. The packed-bed reactor used in these tests has an 10 of 6 em (2.37 inch) and operates at 
flow rates of up to 7lliter/min (2.S SCFM) of oxidizing gas (which consists of 20% ~ and 
80% Ar) and 2.1 g/min of feed organic compounds. The typical operating range for the bed 
temperature is SOO - 1200 C. Table I swnmarizes the liquids that have been tested and their 
respective concentrations in the influent. 

In this reactor, combustible liquids, such as machining oils, are injected while keeping the 
fuel-oxidizer ratio well below the lower explosion limit. By staying fuel lean and by partially 
controlling the chemical reactions by use of an external, electtical heat source, no flame is 
produced Hence, this reactor is classified as a thermal treatment unit - not as an incinerator. 

7 



I I 

The packed-bed reactor is also designed to operate at local atmospheric pressure; hence, it 
does not require a pressure vessel or an extensive high temperature pressure vessel certification 
program. Chemical reaction of organic compounds in the reactor contributes to the heating of 
the bed, thereby reducing the elecaical power requirements and helping to drive other chemical 
reactions to completion (thereby forming carbon dioxide, water vapor, and salts). 

CONCLUSION 

Through testing and evaluation, we have concluded that combined packed-bed/SOP 
reactors are a viable candidate for an incinerator replacement in treating liquids containing 
halocarbon-containing machining oils. Through C~ additive tests and consideration of dust-
handling, we have concluded that a stand-alone SOP reactor can serve as a second- or third-stage 
post-incinerator treatment process. For both reactors, chlorocarbons have been removed to sub­
ppm levels with relatively simple apparatus. It is expected that, in many cases, the SOP reactor 
can funher reduce the sub-ppm level gaseous effluents from the packed bed reactor to levels of 
-10 ppb or lower. Combining both reactors results in a powerful alternative treaanent 
technology, with a strong possibility for closed-loop operation. These tests plus funher scaling 
studies can lead us to the choice of an effective architecture and a set of optimal parameters for a 
pilot-scale treatment plant. 
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TABLES 

TABLE 1: Liquids tested witb packed· bed reactor. 

Liquid Concentration (by volume) 
TCE UD to 10% 
C04 3% 
TCA UD tO 10% 
FreonTF UD to 20% 
Halocarbon oil UD tO 100% 

FIGURE CAPTIONS 

Figure 1: illustration of the combined packed-bed reactor - silent discharge plasma waste 
processing loop now being employed for combusting machining fluids and destroying hazardous 
components contained in the fluids. 

Figure 2: illustration of simple flat-plate dielectric barrier configuration for producing silent 
discharge plasma microdischarges and table of simplified representative free-radical chemistry. 

Figure 3: illustration of planar SOP reactor, showing electrodes, dielecaic barrier, elecaical and 
gas feeds. A pool of water is used for the high-voltage electrode to enable observation of the 
discharge space. 

Figure 4: Comparative plots of TCE and CC4 removal in the planar SOP cell as a function of 
elecaical power deposited in the gas. Influent waste concentrations are indicated on the plot. 
The carrier gas mixture is 80% Axn.0'1o 0212 -3 % water vapor (saturated at near room 
temperature). 

FigureS: Representative gas chromatogram for the SOP reactor gaseous effluent for TCE 
experiments. 

Figure 6: Plot of fraction of TCE destroyed in the planar SOP cell as a function of elecaical 
power deposited in the gas with the addition of the indicated C<l2 concentrations. 

Fipres 

See following pages. 
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