
LIBRARY COPY 

RESOURCE CONSERVATION AND 
RECOVERY ACT 

RESEARCH, DEVE'LOPMENT AND ;DEMONSTRATION, 
PACKED BED R'-~.'\CTOR/SlLENT. DISCHARGE PLASMA 
UNIT 

APRIL 1994 

TEXT OF PERMIT 

New Mexico Environment Department 
Hazardous·and Radioactive Materials Bureau 
525 Camino De ~os Marquez 
P.O Box 26110 
Santa Fe, New ~!exico, 87502 

Permittee: Department of Energy 
Los Alamos Natidn~l Laboratory 

Identification Number: NM0890010515 

Permit Number: NM0890010515-RDD1 

111111111111111111111111111111 
5167 



( 

.:,:.:-

HAZARDOUS WASTE FACILITY PERMIT 

Permittee: Department of Energy 
Los Alamos National Laboratory 

Identification Number: NM0890010515 
NM0890010515-RDD1 Permit Number: 

Pursuant to the Solid Waste Disposal Act, as amended by the 
Resource Conservation and Recovery Act (RCRA), as amended (42 
U.S.C. 6901, et seq.), and the New Mexico Hazardous Waste Act, 
Sections 74-4 1 et seq. NMSA 1978), and regulations promulgated 
thereunder by the New Mexico Environmental Improvement Board 
(codified and to be codified in the Hazardous Waste Management 
Regulations [HWMR-7}), a Research, Development and Demonstration 
Permit is issued to the Department of Energy/Los Alamos National 
Laboratory (hereafter called the Permittee), to operate a hazardous 
waste treatment unit consisting of a combined Packed-Bed 
Reactor/Silent Discharge Plasma Treatment Unit and an ancillary 
storage unit, all located southwest of Los Alamos, New Mexico, in 
Technical Area 35, Building 128, at latitude 35.8624 and longitude 
-106.2945. 

The Permittee must comply with all terms and conditions of this 
Permit. This Permit consists of the conditions herein (including 
those in any attachments) and the applicable regulations contained 
in the HWMR-7, as specified in the Permit. Applicable regulations 
are those which are in effect on the date of issuance of the 
Permit, in accordance with HWMR-7. 

This Permit is based on the assumption that the information 
submitted in the Part B Permit Application and the administrative 
record is accurate and that the unit will be constructed and 
operated as specified in the Application, and the administrative 
record. 

Any inaccuracies found in the submitted information may be grounds 
for the termination, revocation and reissuance, or modification of 
this Permit in accordance with HWMR-7, Part IX, 40 CFR §270.41, 
§270.42, and §270.43 and for enforcement action. The Permittee 
must inform NMED of any deviation from or changes in the 
information in the application which would affect the Permittee's 
ability to comply with the applicable regulations or permit 
conditions. 

This Permit is effective as of the date of signature by the 
Secretary and shall remain in effect for one (1) year unless 
revoked and reissued under HWMR-7, Part IX, 40 CFR §270.41 or, 
terminated under HWMR-7, Part IX, 40 CFR §270.43 or §270.65, or 
continued in accordance with HWMR-7, Part IX, 40 CFR §270.51(a) 
and/or §270.65. 

Signed this d/ day o f-=-~=r=---==---=---r/--'--/_9_9----'7""'-------

.j ··" 1 

-··.-:.': 

~~~;~::.t:;:;:;:;:?:t:fft;;p::"~i1~J;;.;~L~:-,:;~~e~;::A4ssz~:c,J_;<~;>J:,:;~ 



NMED REPLY TO PUBLIC COMMENTS RECEIVED ON THE U.S. 
DEPARTMENT OF ENERGY/LOS ALAMOS NATIONAL LABORATORY 
RESEARCH, DEVELOPMENT AND DEMONSTRATION PACKED-BED 
REACTOR/SILENT DISCHARGE PLASMA UNIT DRAFT PERMIT 

Comment Period Ran from November 29, 1993 to January 
14' 1994. 

List of Comm.entors Comment # Page 

Ms. Victoria s. Parrill 1&2 1 

Mr. Thomas s. Sanford 3 l 

· "'tJ.S ~ EPA <~ 4-6 2 

NMED Air Quality Bureau 7 4 



Response to Public comments on the draft Research, Development 
and Demonstration (RD&D) Packed-Bed Reactor/ Silent Discharge 
Plasma (PBR/SDP) Hazardous Waste Permit for the Department of 
Energy/Los Alamos National Laboratory(DOE/LANL). 

PUBLIC COMMENTS: 

Conment 1 

"Before approval may be given, the DOE must produce a full 
environmental impact statement .... " 

HRMB Response: 

Environmental Impact Statements (EIS) are a requirement of the 
National Environmental Po~icy Act (NEPA). Getting a permit is 
not subject to -NEPA. DOE/LANL produces EISs under NEPA for the 
whole LANL environment which includes the subject PBR/SDP unit. 
DOE/LANL plans to continue to produce EISs for the entire LANL 
area as opposed to the current pilot-scale RD&D experiment. 

Conment 2 

"Before approval may be given, the DOE must produce a full impact 
statement and hold a public hearing to receive and to respond to 
public concerns." 

HRMB Response: 

NMED has decided not to hold a public hearing since the commenter 
withdrew her request for a public hearing. That request followed 
a public meeting that was held on March 11, 1994. The purpose of 
the public meeting was an attempt to resolve the issues regarding 
the subject draft Permits by giving the commenter a chance to 
express her concerns to DOE/LANL, and NMED in accordance with New 
Mexico Hazardous Waste.Management Regulations (HWMR-7), Section 
902, paragraph A.4. 

The public meeting lasted two hours (from 9:30 am to 11:30 am). 
This included two presentations by DOE/LANL researchers on the 
planned PBR/SDP and Hydrothermal Processing experiments. After 
asking several questions and receiving answers to those questions 
by the researchers, the commenter said that she was impressed 
with the presentations and answers to her questions and the 
purpose of the said experiments. She added that she was 
withdrawing her request for a public hearing. The commenter was 
then asked by the HRMB Facilitator of the meeting to put.down in 
writing, and submit to HRMB, her decision to withdraw her request 
for a public hearing. The public commenter agreed to write HRMB 
a letter to that effect. 
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An excerpt from the commenter's letter to HRMB, which was 
received on March 15, 1994 reads as fdl~ows: 

"The meeting this morning at which representatives from Los 
Alamos Labs, Department of Energy and the NMED has answered my 
concerns regarding the one year permits requested for the two 
RD&D projects we discussed. I withdraw my request for a public 
hearing on the matter." 

Comment 3 

"I believe that research with such a unit is long overdue .... I 
therefore strongly support the issuance of a permit for this 
experiment." 

HRMB Response: 

·NMED appreciates the commenter's contribution in effort and ·the 
time taken to review the PBR/SDP draft permit. 

COMMENTS FROM U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) : 

Comment 4 

1. "Upon completion of this Research, Development and 
Demonstration (RD&D) project should Los Alamos National 
Laboratory decide to permit a permanent PBR/SDP unit it will 
need to be permitted as an incinerator under 40 CFR 264 
Subpart 0 and should also meet the requirememnts of EPA's 
Combustion Strategy. 

2. In addition, the permit regulatory limits in Subpart 0 need 
to include, but are not limited to the following items: 

.. a. What parameter·s need -to be measu·red to erisute that the·· 
waste feed cuts off if the unit is not operating within 
specifications? 

b. The amount and type of anticipated emissions need to be 
defined. How will LANL know when complete combustion 
has occurred. These parameters need to be defined". 

HRMB Response to #1.: 

NMED supports EPA's comment 1., and will add the above 
suggestion, verbatim, to Module I as Permit Condition I.B.3. 

I.B.3. Upon completion of this Research, Development and 
Demonstration (RD&D) project should Los Alamos National 
Laboratory decide to permit a permanent PBR/SDP unit it 
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will need to be permitted as an incinerator under 40 
CFR 264 Subpart 0 and-'should also meet the 
requirememnts of EPA's Combustion Strategy. 

HRMB Response to #2a and 2b.: 

The New Mexico Environment Department (NMED) agrees with EPA's 
suggestion regarding the incinerator. However, as for the 
current RD&D Permit, the Permittee has submitted a list of the 
parameters that will be monitored in the part B permit 
application. The parameters of interest are listed on pages 
ClO (Proc.ess Monitors) and Cll (Equipment Shutdown) of the PBR/SDP 
draft Permit. 

With reference to the " ... amount and type of anticipated 
efuissions ... ", the following Permit. Condition, has b~en added to 
Module II: 

J.:I .!.8. 

Comment 5 

The Per.mittee shall state the amount and type of 
anticipated emissions from the PBR/SDP unit when 
conducting incineration of the hazardous waste in 
future. This shall be preceded by permit modification 
as stated in Module I, Permit Condition B. The 
Per.mittee shall also demonstrate how it will be known 
when complete combustion has occurred, including a 
definition of the parameters concerned during operation 
of the PBR/SDP unit. 

Attachment A, Page A3, Indented paragraph: 

''On page A3, the indented paragraph on monitoring indicates that 
monitoring could be operated continuously during the RD&D 
experiments, but it.may not be necessary. Monitor~ng should be· 
continuous or else there is no way to determine if the process is 
stable or not. EPA is concerned that if monitoring is not 
continuous theri the waste material is being burned for 
destruction purposes and not RD&D". 

HRMB Response: 

NMED agrees with the observation by EPA, consequently, the 
verbage of the indented paragraph on page A3 has been changed to 
read as highlighted, while the redundant sentence that has been 
omitted is struck out as follows: 
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that the process '.Jill be stable and that continuous 
monitoring_may not be necessary. The other diagnostic 
equipment (i.e., GCA, IR spectrophotometer, mass 
spectrophotometer, and ultraviolet absorption cell) may 
be available to provide supplemental data. Figure 9 
and Figure 10 show the diagnostic equipment monitoring 
points that may be used during RD&D experiments. 
Sampling points will be selected based on the data that 
is to be collected during a particular experiment. 
Attachment I describes the research-specific diagnostic 
equipment performance in further detail. 

In addition, the following Permit Condition, printed in bold, has 
been added to Module II: 

II.I.2. 

Comment 6 

The Permittee shall continu~usly monitor the RD&D 
pr~cess. 

"There are two typos on page C2, second paragraph, sentences 3 
and 5 do not start with capital letters". 

"On page C8, under the section entitled,"Objective, paragraph 
three indicates that the wastes in storage at LANL are described 
in Attachment 11. There is no Attachment 11 in the permit". 

HRMB Response: 

has now been corrected to 
inal words struck out 

COMMENT FROM NMED AIR QUALITY BUREAU(AQB) 

Comment 7 

" .... Please note, an air quality permit may be required for this 
experimental source if any of the following are applicable: 

1) the emission rate of any one regulated air pollutant 
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(nitrogen oxides, carbon monoxide, non-methane hydrocarbons, 
total suspended particulate, sulfur dioxide) is greater than 
10 pounds per hour or 25 tons per year, or 

2) the emission rate of lead is greater than 5 tons per year, 
or 

3) any toxic air pollutant listed in AQCR 702, Part Three 
Appendix A which exceeds the corresponding emission rate 
shown in pounds per hour". 

HRMB Response: 

HRMB agrees with this comment, but will not modify any permit 
condition for the following reason: 

Based on data submitted by DOE/LANL to the AQB, (at the request 
of AQB) and the conclusion drawn by AQB on January 25, 1994 based 
on that data, that" ... this source will not require permitting 
under AQCR 702"., NMED has determined that DOE/LANL does not need 
to obtain an Air Quality Permit for the PBR/SDP unit, but any 
future modification of or at the unit by DOE/LANL remains subject 
to permit Condition B. 
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MODULE I - GENERAL PERMIT CONDITIONS 

A. EFFECT OF PERMIT 

The Permittee is allowed to store, treat, and dispose on-site 
hazardous waste in accordance with the conditions of this Permit. 
Any storage, treatment and disposal of hazardous waste requiring 
a permit under the New Mexico Hazardous Waste Regulations HWMR-7, 
Part V and not specifically authorized in this Permit is 
prohibited. Subject to HWMR-7, Part IX, § 270.4, compliance with 
this Permit generally constitutes compliance, for purposes of 
enforcement, with the New Mexico Hazardous Waste Act (§§ 74-4-1 
et seq. NMSA 1978) and HWMR-7, Parts I,II, III, and IV to the 
extent the requirement of those Parts are applicable. The 
Permittee must also comply with all applicable self-implementing 
provisions imposed by the Resource Conservation and Recovery Act 
(RCRA) or HWMR-7, Part VIII. A complete (RCRA) permit consists 
of this Permit and a U.S. EPA Permit issued under the provisions 
of the Hazardous and Solid Waste Amendment of 1984 (HSWA) which 
addresses the portion of the RCRA program for which the State is 
not authorized. Issuance of this Permit does not convey any 
property rights of any sort or any exclusive privilege; nor does 
it authorize any injury to persons or property, any invasion of 
other private rights, or any infringement of state or local laws 
or regulations. Compliance with the terms of this Permit does 
not constitute a defense to any order issued or any action 
brought under Sections 3008(a), 3008(h), 3013, or 7003 of RCRA; 
Sections 106(a), 104 or 107 of the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (42 U.S.C. 9601 
et seq., commonly known as CERCLA), or any other law providing 
for protection of public health or the environment. [HWMR-7, Part 
IX, §§ 270.4 and 270.30(g)] 

B. PERMIT ACTIONS 

B.1. Permit Modification, Revocation and Reissuance, and 
Termination 

This Permit may be modified, revoked and reissued, 
or terminated for cause, as specified in HWMR-7, 
Part IX, §§ 270.41, 270.42, and 270.43. The 
filing of a request for a permit modification, 
revocation and reissuance, or termination, or the 
notification of planned changes or anticipated 
noncompliance on the part of the Permittee, does 
not stay the applicability or enforceability of 
any permit condition. [HWMR-7, Part IX, §§ 
270.4(a) and 270.30(f)]. 
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B.2. Permit Renewal 

B.3. 

B.4. 

This Permit may be renewed as specified in HWMR-7, 
Part IX, §270.30(b) and Permit Condition E.2. 
Review of any application for a Permit renewal 
shall consider improvements in the state of 
control and measurement technology, as well as 
changes in applicable regulations. [HWMR-7, 
§270. 30 (b) . 

Upon completion of this Research, Development and 
Demonstration (RD&D) project should Los Alamos 
National Laboratory decide to permit a permanent 
PBR/SDP unit it will need to be permitted as an 
incinerator under 40 CFR, §264 Subpart 0 and 
should also meet the requirements of EPA's 
Combustion Strategy. 

During Permit modification to incinerate the 
hazardous waste in question, the Permittee must 
state what parameters need to be measured to 
ensure that the waste feed cuts off automatically 
if the unit is not operating within 
specifications. 
The above requirements are in compliance with 
HWMR-7, Part V, §264 Subpart 0. 

C. SEVERABILITY 

The provisions of this Permit are severable, and if any provision 
of this Permit, or the application of any provision of this 
Permit to any circumstance is held invalid, the application of 
such provision to other circumstances and the remainder of this 
Permit shall not be affected thereby. 

D. DEFINITIONS 

For purposes of this Permit, terms used herein are defined for 
each module. Terms found in Module I shall have the same meaning 
as those in HWMR-7 Part I, §260.10, unless this Permit 
specifically provides otherwise. Terms found in Module II shall 
have the meaning defined in HWMR-7, Part I, §260.10, unless the 
Permit specifically provides otherwise. Where terms are not 
defined in the regulations or the Permit, the meaning associated 
with such terms shall be defined by a standard dictionary 
reference or the generally accepted scientific or industrial 
meaning of the term. "Secretary" means the Secretary of the New 
Mexico Environment Department (NMED), a designee or authorized 
representative. "Regional Administrator" means the Regional 
Administrator of the U.S. Environmental Protection Agency (U.S. 
EPA), Region 6, a designee or authorized representative. 
"Permittee" means Los Alamos National Laboratory, Los Alamos, New 
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Mexico, EPA I.D. Number NM0890010515. 

E. DUTIES AND REQUIREMENTS 

E.1. Duty to Comply 

The Permittee shall comply with all conditions of 
this Permit, except to the extent and for the 
duration such noncompliance is authorized by an 
emergency Permit. Any Permit noncompliance, other 
than noncompliance authorized by an emergency 
Permit, constitutes a violation of RCRA and is 
grounds for enforcement action; for Permit 
termination, revocation and reissuance, or 
modification; or for denial of a Permit renewal 
application. [HWMR-7, Part IX, §270.30(a)] 

E.2. Duty to Reapply 

If the Permittee wishes to continue an activity 
allowed by this Permit after the expiration date 
of this Permit, the Permittee shall submit a 
complete application for a new Permit at least 180 
days prior to Permit expiration. [HWMR-7, Part IX, 
§§270 .10 (h)' 270.30 (b)]. 

E.3. Permit Expiration 

E. 4. 

Pursuant to HWMR-7, Part IX, §270.65, this Permit 
shall be effective for a fixed term not to exceed 
one year. This permit may be renewed not more 
than three times. Each renewal shall be for a 
period of not more than one year. This Permit and 
all conditions herein will remain in effect beyond 
the Permit's expiration date, if the Permittee has 
submitted a timely, complete application (see 
HWMR-7, Part IX, §§270.10, 270.13 through 270.29) 
and, through no fault of the Permittee, the 
Secretary has not issued a new Permit (HWMR-7, 
Part IX, §270.51). 

Need to Halt or Reduce Activity Not a Defense 

It shall not be a defense for the Permittee, in an 
enforcement action that it would have been 
necessary, to halt or reduce the Permitted 
activity in order to maintain compliance with the 
conditions of this Permit [HWMR-7, Part IX, 
§270.30(c)]. 
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E. 5. 

E. 6. 

E. 7. 

E. 8. 

Duty to Mitigate 

In the event of noncompliance with this Permit, 
the Permittee shall take all reasonable steps to 
minimize releases to the environment and shall 
carry out such measures, as are reasonable, to 
prevent significant adverse impacts on human 
health or the environment. [HWMR-7, Part IX, § 
270.30(d)] 

Proper Operation and Maintenance 

The Permittee shall at all times properly operate 
and maintain all facilities and systems of 
treatment and control (and related appurtenances) 
which are installed or used by the Permittee to 
achieve compliance with the conditions of this 
Permit. Proper operation and maintenance includes 
effective performance, adequate funding, adequate 
operator staffing and training, and adequate 
laboratory and process controls, including 
appropriate quality assurance/quality control 
procedures. This provision requires the operation 
of back-up or auxiliary facilities or similar 
systems only when necessary to achieve compliance 
with the conditions of this Permit [HWMR-7, Part 
IX, §270.30(e)]. 

Duty to Provide Information 

The Permittee shall furnish to the Secretary, 
within a reasonable time, any relevant information 
which the Secretary may request to determine 
whether cause exists for modifying, revoking and 
reissuing, or terminating this Permit, or to 
determine compliance with this Permit. The 
Permittee shall also furnish to the Secretary, 
upon request, copies of records required to be 
kept by this Permit [HWMR-7, Part V, §264.74(a), 
and Part IX, §270.30(h)]. 

Inspection and Entry 

Pursuant to HWMR-7, Part IX, §270.30(i), the 
Permittee shall allow the Secretary, or an 
authorized representative, upon the presentation 
of credentials and other documents, as may be 
required by law, inspection and entry privileges 
authorized by Permit Conditions from E.B.a. 
through E.B.d. 

E.B.a. Enter at reasonable times upon the 
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E.8.b. 

E. B.c. 

E.8.d. 

Permittee's premises where a regulated 
facility or activity is located or conducted, 
or where records must be kept under the 
conditions of this Permit; 

Have access to and copy, at reasonable times, 
any records that must be kept under the 
conditions of this Permit; 

Inspect at reasonable times any facilities, 
equipment (including monitoring and control 
equipment), practices, or operations 
regulated or required under this Permit. 

Sample or monitor, at reasonable times, for 
the purposes of assuring Permit compliance or 
as otherwise authorized by RCRA, any 
substances or parameters at any location. The 
Permittee shall be provided the opportunity 
to obtain split or duplicate samples. 

E.9. Monitoring and Records 

E. 9. a. 

E.9.b. 

Samples and measurements taken for the 
purpose of monitoring shall be representative 
of the monitored activity. The method used 
to obtain a representative sample of the 
waste to be analyzed must be described in 
Permit Attachment A, the Waste Analysis Plan 
or be approved by the Secretary. Analytical 
methods must be those specified in Test 
Methods for Evaluating Solid Waste:---
Physical/Chemical Methods SW-846, Standard 
Methods of Wastewater Analysis, or an 
equivalent method, as specified in Permit 
Attachment A or approved by the Secretary 
[ HWMR- 7 , Part I X, § 2 7 0 . 3 0 ( j ) ( 1 ) ] . 

The Permittee shall retain records of all 
monitoring information, including all 
calibration and maintenance records and all 
original strip chart recordings for 
continuous monitoring instrumentation, copies 
of all reports and records required by this 
Permit, the certification required by HWMR-7, 
Part IX, §2 64. 7 3 (b) ( 9) , and records of all 
data used to complete the application for 
this Permit for a period of at least 3 years 
from the date of the sample, measurement, 
report, record, certification, or 
application. These periods may be extended 
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E.lO. 

E.ll. 

E.12. 

E.9.c. 

by request of the Secretary at any time and 
are automatically extended during the course 
of any unresolved enforcement action 
regarding this facility. [HWMR-7, Part IX, 
§2 7 0. 3 0 ( j) ( 2) ] . 

Pursuant to HWMR-7, Part IX, §270.30(j) (3), 
records of monitoring information shall 
specify: 

i. The dates, exact place, and times of 
sampling or measurements; 

ii. The individuals who performed the 
sampling or measurements; 

iii. The dates analyses were performed; 

iv. The individuals who performed the 
analyses; 

v. The analytical techniques or methods 
used; and 

vi. The results of such analyses. 

Reporting Planned Changes 

The Permittee shall give notice to the Secretary, 
as soon as possible, of any planned physical 
alterations or additions to the Permitted 
facility. [HWMR-7, Part IX, §270.30(1) (1)]. 

Reporting Anticipated Noncompliance 

The Permittee shall give advance notice to the 
Secretary of any planned physical changes in the 
permitted facility or activity which may result in 
noncompliance with permit requirements. [HWMR-7, 
Part IX, §270.30 (1) (2)]. 

Certification of Construction or Modification 

The Permittee may not commence treatment, storage, 
or disposal of hazardous waste at the facility 
until the Permittee has submitted to the 
Secretary, by certified mail or hand delivery, a 
letter signed by the Permittee and a registered 
professional engineer stating that the facility 
has been constructed or modified in compliance 
with the Permit; and 
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E.13. 

E .14. 

E.12.a. 

E.12.b. 

The Secretary has inspected the modified or 
newly constructed facility and finds it is in 
compliance with the conditions of the Permit; 
or 

The Secretary has either waived the 
inspection or has not within 15 days notified 
the Permittee of his intent to inspect. 
[HWMR-7, Part IX, §270.30(1) (2)]. 

Transfer of Permits 

This Permit is not transferable to any person, 
except after notice to the Secretary. The 
Secretary may require modification or revocation 
and reissuance of the Permit pursuant to HWMR-7, 
Part IX, §270.40. Before transferring ownership 
or operation of the facility during its operating 
life, the Permittee shall notify the new owner or 
operator in writing in accordance with the 
requirements of HWMR-7, Part IX, §27 0. 30 ( 1) ( 3), 
and Part V, §264.12(c). 

Twenty-Four Hour and Subsequent Reporting 

E.14.a. 

E.14.b. 

The Permittee shall report to the Secretary 
any noncompliance which may endanger health 
or the environment. Any such information 
shall be reported orally within 24 hours from 
the time the Permittee becomes aware of the 
circumstances. The report shall include the 
following: 

i. Information concerning release of any 
hazardous waste that may cause an 
endangerment to public drinking water 
supplies. 

ii. Any information of a release or 
discharge of hazardous waste, of a fire 
or explosion from the hazardous waste 
management facility which could threaten 
the environment or human health outside 
the hazardous waste management unit. 

The description of the occurrence and its 
cause shall include: 

i. Name, address, and telephone number of 
the owner or operator; 

ii. Name, address, and telephone number of 
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E.15. 

E.14.c. 

E.14.d. 

the facility; 

iii. Date, time, and type of incident; 

iv. Name and quantity of materials involved; 

v. The extent of injuries, if any; 

vi. An assessment of actual or potential 
hazards to the environment and human 
health outside the facility, where this 
is applicable; and 

vii. Estimated quantity and disposition of 
recovered material that resulted from 
the incident. 

A written submission shall also be provided 
within five days of the time the Permittee 
becomes aware of the circumstances. The 
written submission shall contain a 
description of the noncompliance and its 
cause; the period(s) of the occurrence 
including exact dates and times; and, if the 
noncompliance has not been corrected; the 
anticipated time it is expected to continue; 
and steps taken or planned to reduce, 
eliminate, and prevent recurrence of the 
noncompliance. The Secretary may waive the 
five-day written notice requirement in favor 
of a written report within 15 days. [HWMR-7, 
Part IX, §270.30 (1) (6)]. 

If the Contingency Plan is implemented, the 
Permittee must comply with the reporting 
requirements listed in the Contingency Plan. 

Other Information 

Whenever the Permittee becomes aware that it 
failed to submit any relevant facts in the Permit 
application, or submitted incorrect information in 
a Permit application or in any report to the 
Secretary, the Permittee shall promptly submit 
such facts or information. [HWMR-7, Part IX, 
§2 7 0. 3 0 ( 1) ( 11) ] . 

F. SIGNATORY REQUIREMENT 

All applications, reports, or information submitted to or 
requested by the Secretary, a designee, or authorized 
representative, shall be signed and certified in accordance with 
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HWMR-7, Part IX, §270.11 and 270.30(k). 

G. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE SECRETARY 

All reports, notifications, or other submissions which are 
required by this Permit to be sent or given to the Secretary 
should be sent by certified mail or given to: 

Hazardous and Radioactive Materials Bureau, Chief 
New Mexico Environment Department 
525 Camino de Los Marquez 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

H. CONFIDENTIAL INFORMATION 

In accordance with HWMR-7, Part IX, §270.12, the Permittee may 
claim confidential any information required to be submitted by 
this Permit. 

I. DOCUMENTS TO BE MAINTAINED AT THE FACILITY 

The Permittee shall maintain at the facility, until closure is 
completed and certified by an independent, registered 
professional engineer, the following documents and all 
amendments, revisions and modifications to these documents: 

1. Waste Analysis Plan, as required by HWMR-7, Part IX, §264.13 
and this Permit. 

2. Inspection schedules, as required by HWMR-7, Part IX, 
§264.15(b) (2) and this Permit. 

3. Personnel training documents and records, as required by 
HWMR-7, Part IX, §264.16(d) and this Permit. 

4. Contingency Plan, as required by HWMR-7, Part IX, §264.53(a) 
and this Permit. 

5. Operating record, as required by HWMR-7, Part IX, §264.73 
and this Permit. 

6. Closure Plan, as required by HWMR-7, Part IX, §264.112(a) 
and this Permit. 

J. PERMIT CONSTRUCTION 

J.1. Citations 

Whenever paragraphs of this Permit or of the 
Hazardous Waste Regulations are cited, such 
citations include all subordinate sections of the 
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cited paragraph. When subordinate sections are 
cited, such citations include all subsections of 
the cited paragraphs. All such citations shall be 
considered an inclusion by reference to this 
Permit in accordance with HWMR-7, Part IX. 

J.2. Gender 

Whenever the pronoun "he" is used in reference to 
the Secretary of the New Mexico Environment 
Department or the Permittee, it is to be read as 
"she" in any instance where the person of the 
reference is female. 
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MODULE II - GENERAL FACILITY CONDITIONS 

A. DESIGN AND OPERATION OF FACILITY 

The Permittee shall construct, maintain and operate the facility to 
minimize the possibility of a fire, explosion, or any unplanned, 
sudden or nonsudden release of hazardous waste constituents to air, 
soil, or surface water which could threaten human health or the 
environment, as required by HWMR-7, Part V, § 264.31. 

B. REQUIRED NOTICES 

c. 

B.1. Hazardous Waste Imports 

This permit does not allow the Permittee to accept 
wastes from a foreign source. If the Permittee is 
to receive hazardous waste from a foreign source, 
he shall apply and receive a permit modification in 
accordance with HWMR-7, Part IX, §240.41 or § 
240.42 prior to accepting such waste. 

B.2. Hazardous Waste from Off-Site Sources 

"Off-site source" refers to wastes generated by 
sources other than the Permittee or its 
contractor(s) operating on-site. When the 
permittee is to receive hazardous waste from an 
off-site source (except when the Permittee is also 
the generator), he must inform the generator in 
writing that he has the appropriate Permits, and 
will accept the waste the generator is shipping. 
The Permittee must keep a copy of this written 
notice as part of the operating record. [HWMR-7, 
Part V, §264.12 (b)]. 

GENERAL WASTE ANALYSIS 

The Permittee shall follow the waste analysis procedures required 
by HWMR-7, Part V, §264.13, as described in Permit Attachment A. 
Knowledge of process will not be accepted in lieu of analysis. 

The Permittee shall verify the analysis of each waste stream 
annually as part of its quality assurance program, in accordance 
with Test Methods for Evaluating Solid Waste: Physical/Chemical 
Methods, EPA Publication SW-846, or equivalent methods approved by 
the Secretary of the New Mexico Environment Department (NMED) . At 
a minimum, the Permittee shall maintain proper functional 
instruments, use EPA approved sampling and analytical methods, 
verify the validity of sampling and analytical procedures, and 
perform correct calculations. If the Permittee uses a contract 
laboratory to perform analyses, then the Permittee shall inform the 

II-1 



laboratory in writing that it must operate under the waste analysis conditions set forth in this Permit. 

D. SECURITY 

The Permittee shall comply with the security provisions of HWMR-7, Part V, §264.14(b) (2); HWMR-7, Part V, §264.14(c) as presented in Permit Attachment D. 

E. GENERAL INSPECTION REQUIREMENTS 

The Permittee shall follow the inspection schedule set out in Permit Attachment F. The Permittee shall remedy any deterioration or malfunction discovered by an inspection, as required by HWMR-7, Part V, §264 .15 (c). Records of inspection shall be kept, as required by HWMR-7, Part V, §264.15(d). 

F. PERSONNEL TRAINING 

The Permittee shall conduct personnel training, as required by HWMR-7, Part V, §264.16. This training program shall follow the attached outline, Permit Attachment G. The Permittee shall maintain training documents and records, as required by HWMR-7, Part V, §264.16(d) and (e). 

G. SPECIAL PROVISIONS FOR IGNITABLE, REACTIVE, OR INCOMPATIBLE WASTE 

The Permittee shall comply with the requirements of HWMR-7, Part V, §264.17(a). The Permittee shall follow the procedures for handling ignitable, reactive, and incompatible wastes set forth in Permit Attachment H. 

H. LOCATION STANDARDS 

Since the RD&D facility has been shown to be located outside the 100 years flood plain, the Permittee must provide seismic, geological, and structural information on the location of the subject facility as required in HWMR-7, Part V, §264.18 (a). 

A brief synopsis of the Seismic considerations of the current, already existing facility has been provided in Permit Attachment E (i.e. Inspection Plan) . 

I. PREPAREDNESS AND PREVENTION 

I.1. Required Equipment 

At a minimum, the Permittee shall maintain at the facility the equipment set forth in Attachment I (Required Equipment and Diagnostic Equipment) I according to the requirements of HWMR-7 I Part VI 
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§264.32. 

I.2. Testing and Maintenance of Equipment 

The Permittee shall continuously monitor the RD&D 
process. The Permittee shall also test and 
maintain the equipment specified in Permit 
Condition I.l, as necessary, to assure its proper 
operation in time of emergency, as required by 
§264.33. 

I.3. Access to Communications or Alarm System 

The Permittee shall maintain 
communications or alarm system, 
HWMR-7, Part V, §264.34. 

access to the 
as required by 

I.4. Required Aisle Space 

At a minimum, the Permittee shall maintain aisle 
space, as described in Attachments D and E in 
compliance with HWMR-7, Part V, §264.35. 

I.5. Arrangements with Local Authorities 

The Permittee shall maintain arrangements with 
state and local authorities, as required by HWMR-7 
Part V, §264. 37. If state or local officials 
refuse to enter into preparedness and prevention 
arrangements with the Permittee, the Permittee must 
document this refusal in the operating record. 

I.6. The Permittee will maintain, in an accessible location, 
a current inventory showing type, location, and quantity 
of all hazardous materials and hazardous waste in 
storage. 

I.7. Air Quality Standards 

I. 8. 

The Permittee shall conduct Air Quality monitoring 
activity as well as specific equipment and valve 
monitoring as per HWMR-7, Part V, §264, Subpart BB. 
An outline of this activity is presented in Permit 
Attachment E (Inspection Plan). 

The Permittee shall state the amount and type of 
anticipated emissions from the PBR/SDP unit when 
conducting incineration of the hazardous waste in 
future. This shall be preceded by permit 
Modification as stated in Module I, Permit 
Condition B. The Permittee shall also demonstrate 
how it will be known when complete combustion has 
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occurred, including a definition of the parameters 
concerned during operation of the PBR/SDP unit. 

J. CONTINGENCY PLAN 

K. 

J.l. Implementation of Plan 

The Permittee shall immediately carry out the 
provisions of the Contingency Plan, Permit 
Attachment J, whenever there is a fire, explosion, 
or release of hazardous waste or constituents which 
could threaten human health or the environment. 

J.2. Copies of Plan 

The Permittee shall maintain and distribute copies 
of the Contingency Plan in accordance with the 
requirements of HWMR-7, Part V, §264.53. 

J.3. Amendments to Plan 

The Permittee shall review and immediately amend, 
if necessary, the Contingency Plan, as required by 
§264.54. 

J.4. Emergency Coordinator 

A trained emergency coordinator shall be available 
at all times in case of an emergency, as required 
by HWMR-7, Part V, §264.55. 

MANIFEST SYSTEM 

The Permittee shall comply with the manifest requirements of HWMR-
7, Part V, §§264.71, 264.72, and 264.76. 

L. RECORDKEEPING AND REPORTING 

In addition to the recordkeeping 
specified elsewhere in this Permit, 
following: 

and reporting requirements 
the Permittee shall do the 

L .1. 

L. 2. 

Operating Record 

The Permittee shall maintain a written operating 
record at the facility, in accordance with HWMR-7, 
Part V, §264.73. 

Biennial Report 

The Permittee shall comply with the biennial 
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reporting requirements of HWMR-7, Part V, §264.75. 

M. GENERAL CLOSURE REQUIREMENTS 

M.1. Performance Standard 

M.2. 

M. 3. 

M. 4. 

M. 5. 

M. 6. 

The Permittee shall close the facility, as required 
by HWMR-7, Part V, §264.111 and in accordance with 
the Closure Plan, Permit Attachment K. 

Amendment to Closure Plan 

The Permittee shall amend the 
accordance with HWMR-7, Part 
whenever necessary. 

Notification of Closure 

Closure Plan, in 
V, §264.112(c), 

The Permittee shall notify the Secretary in writing 
at least 60 days prior to the date on which he 
expects to begin closure of the facility or final 
closure of the facility, as required by HWMR-7, 
Part V, §264 .112 (d) . 

Time Allowed For Closure 

After receiving the final volume of hazardous 
waste, the Permittee shall treat, remove from the 
unit or facility, or dispose of on site all 
hazardous waste and shall complete closure 
activities, in accordance with § 264.113 and the 
schedules specified in the Closure Plan, Permit 
Attachment K, or as amended by the requirement of 
Permit Condition M.2. 

Disposal or Decontamination of Equipment, 
Structures, and Soils 

The Permittee shall decontaminate or dispose of all 
contaminated equipment, structures, and soils, as 
required by HWMR-7, Part V, §264.114 and the 
Closure Plan, Permit Attachment K. 

Certification of Closure 

The Permittee shall certify that the facility has 
been closed in accordance with the specifications 
in the Closure Plan, as required by HWMR-7, Part V, 
§264.115. 
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Introduction 

PERMIT ATTACHMENT A 
WASTE ANALYSIS PLAN 

The following information has been submitted in accordance with 
the requirements of HWMR-7, Part IX, § 270.14(b) (3). It is the 
purpose of this plan to provide sufficient physical and chemical 
data in order to store, treat and dispose of waste in accordance 
with all Federal and New Mexico State Regulations. 

The plan covers those wastes which are hazardous, as defined in 
HWMR-7, Part II, § 261, and stored in the RD&D ancillary storage 
unit or treated in the combined Packed-Bed Reactor/Silent 
Discharge Plasma Waste Treatment Unit. Coordination of all 
hazardous waste management is provided by LANL's Waste Management 
Group (EM-7). Determination of the appropriate treatment, 
storage and/or disposal method for each hazardous waste will be 
made by this group, utilizing chemical analysis and process 
knowledge from all waste streams. A description of the various 
waste streams that may be treated is given in Attachment L. 

Generator Supplied Information 

Before any waste stream can be placed into the RD&D ancillary 
storage area at Building 128, the portion of the Facility 
generating an individual waste stream is required to supply 
certain information to the environment section. This includes 
parameters ( e.g. TCLP Metals, flash point, pH, specific 
gravity), and EPA approved Test Methods. 

Each generating group shall complete a Chemical Waste Disposal 
Request form (Form 10-3A Part A) and send the form to the Waste 
Management Group. The request form shall list the chemical waste 
the generating group needs to dispose of, the quantity and 
physical form of the wastes, and other pertinent information such 
as the condition of the containers. Material Safety Data Sheets 
(MSDS) and existing analysis data shall also be available and 
attached. 

Each generating group shall supply this information based on past 
analytical results for the waste stream or a similar waste stream 
where there is knowledge of the waste generating process. Waste 
stream samples will be collected and analyzed by EM-7 in cases 
that the generator cannot supply process knowledge. 

Using Part B of the Request Form (Form 10-3A Part B), EM-7 staff 
can assign a Reactivity Group Number (RGN) to each waste 
container. The completed request form, container label, MSDS, 
and analytical data will serve as the waste analysis record for 
the waste to be stored in the ancillary storage unit. 
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Updates of generator information are required when: 

(1) Change occurs in the process generating the waste; 

(2) Change occurs in the materials used in the process generating the waste stream; or 

(3) A calendar year has passed since the waste stream 
information was last updated and reviewed. 

Sampling and Waste Analysis Methods: 

It is necessary to have an accurate assessment of the waste stream composition, in order to determine the likely decomposition products of the waste undergoing PBR/SDP treatment and to evaluate the effectiveness of the treatment process. 

Sampling Methods: 

For each waste type treated in the PBR/SDP unit, LANL qualified and trained personnel will collect a sample of the liquid effluent from the acid scrubber wastewater reservoirs. The liquid waste will be collected using EPA approved sampling methods and analyzed in accordance with EPA approved analytical methods. The decision process for waste characterization and analysis and the rationale for selection of the various parameters and test methods will be that outlined in Table A-1, Attachment H. 

Test Methods: 

Analytical methods shall include EPA Method 7000 series for metals; EPA Method 9070 for oil and grease; EPA Method 8240 for volatile organics; and EPA Method 8270 for semi-volatile organics. Acidic liquid effluent sampling will be performed each time the scrubber waste reservoir is emptied, as scheduled in the Quality Assurance Project Plan (QAPjP) ( as provided in Section 5 below), and whenever there is a known change in the relative constituent composition of the treatment system input waste. 

Gaseous effluents will be collected as specified by EPA Method 0030 (SLO-VOST) and analyzed by EPA Method 8240 for volatile organic constituents. A complete set of samples, one from each of the four monitoring points shown in Figures 9 and 10, will be collected for analysis as described in the QAPjP presented below. 

Additionally, other diagnostic equipment may be used for the research effort. In order to monitor the stability of the system, the gaseous effluent downstream of the PBR and SDP may be analyzed with several on-line diagnostic instruments including: Teledyne Max 5 combustion gas analyzer (CGA) , Beckman Acculab 2 IR spectrometer, Perkin Elmer Sigma 2000 Gas Chromatograph (GC) 
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with both flame ionization and electron capture detector (which 
r allows ppb-detection and sensitivity), UTI Model lOOC 0-300 amu 
~ mass spectrometer, BIORAD FTIR spectrometer, and ultraviolet 

absorption cell (or equivalent instruments). These diagnostic 
instruments provide a means for accurate assessment of gaseous 
waste stream composition. Analytical methods will be clearly 
documented and described in the operating record for the RD&D 
unit. 

( 

• The GC and FTIR spectrometer may be operated 
continuously during the RD&D experiments to monitor the 
stability of the treatment process. The other 
diagnostic equipment (i.e., GCA, IR spectrophotometer, 
mass spectrophotometer, and ultraviolet absorption 
cell) may be available to provide supplemental data. 
Figure 9 and Figure 10 show the diagnostic equipment 
monitoring points that may be used during RD&D 
experiments. Sampling points will be selected based on 
the data that is to be collected during a particular 
experiment. Attachment I describes the 
research-specific diagnostic equipment performance in 
further detail. 

Carbon monoxide is generated in trace quantities as result of 
incomplete combustion. The purpose of the RD&D experiments is to 
determine, by varying the operating parameters, the optimal 
system performance capabilities. The objective will be to 
operate the system to maximize complete combustion of the input 
waste, and thereby minimize the production of carbon dioxide. 

In the closed-loop system configuration, no gas effluents are 
vented to the atmosphere. Any trace quantities of carbon 
monoxide will be recycled back into the system, and the carbon 
monoxide will undergo further combustion to be converted to 
carbon dioxide. 

In the open loop configuration, no gas effluents are vented 
inside the building where personnel may be working. Rather gas 
effluents from the system are vented through a building stack to 
the outdoors. No personnel inside the building will be exposed 
to carbon monoxide from the treatment system. Previous 
experiments have shown that, when operating in steady-state, the 
system emits less than 20 parts per million (20 ppm) carbon 
monoxide. This level may be two or three times higher during 
brief periods when the system is starting up or shutting down. 
The OSHA permissible exposure limit is 35 ppm with a ceiling 
limit of 200 ppm for carbon monoxide. It is important to 
emphasize that the quantity of effluent generated during the RD&D 
experiments is relatively small, due to the small size of the 
research unit. 
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Additionally, treatment of wastes containing trichloroethylene 
will produce hydrochloric acid in the system scrubbers and trace 
quantities of phosgene in the gaseous effluent. Phosgene can be 
destroyed either by increasing the power to the SDP cells or by 
scrubbing the phosgene gas out of the effluent in the scrubbers 
where it is hydrolyzed (decomposed) by water. The effluent line 
exiting the PBR and the effluent line exiting the SDP unit will 
be fitted with acid scrubbers. Here water, acids, corrosion 
products from constituent reaction with PBR equipment, and trace 
quantities of wastes and decomposition by-products will be 
collected by the scrubber and neutralized. 

Reaction Diagrams: 

It is not possible to provide reaction diagrams for the 
decomposition of the hazardous wastes, because the intermediates 
that are formed during the breakdown process are not known. 
Identifying these intermediates and the degradation pathways are 
part of the research objective. Efforts are underway to model 
the breakdown of certain benchmark organics and predict the 
chemical intermediates that may be formed in the treatment 
system, but the degradation mechanism is complex and very 
dependent on the operating conditions of the system. The actual 
breakdown process will depend on parameters such as the flow rate 
of the system, the temperature of the packed bed, and the power 
supplied to the silent discharge plasma cells. It is the purpose 
of the research to begin to determine what intermediates are 
formed during the treatment process and to maximize the complete 
degradation of the input organic material into simple non
hazardous effluent by-products. 

In the packed bed reactor, the organic material is decomposed by 
the addition of oxygen in a combustion process. The ultimate by
products of combustion are carbon dioxide and water, and possibly 
acid or salt. The formation of acid or salt depends on whether 
the input organic material contains other elements (e.g., 
halogens, etc.). A simplified reaction diagram for the 
combustion process is: 

organics + 02 = C02 + H20 (+ acid or salt) . 

However, the combustion process in the packed-bed will not always 
be complete. Some of the organics will be decomposed into 
various chemical intermediates (the identity of which cannot be 
predicted at this time). Trace quantities of the input organics 
may resist decomposition altogether. The silent discharge plasma 
unit, which follows the packed bed reactor, is designed to 
complete the degradation of the remaining organics and their 
chemical intermediates. Like the packed-bed the precise 
breakdown mechanism in the discharge plasma cannot be diagra~~ed, 
because it is dependent on operating system variables like flow 
rate and cell power. Degradation of the organics is accomplished 
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by reactions with free-radicals that are produced in the 
discharge plasma; i.e., the hydroxyl (OH) radical and ozone (0 3 ). 
Simplified reaction diagrams of free-radical chemistry are: 

organics + OH = C02 + H20 (+ acid or salt) 

organics + 0 3 = C02 + H20 (+ acid or salt) . 

QUALITY ASSURANCE PROJECT PLAN (QAPjP) 

1.0 INTRODUCTION 

The listing below provides pertinent information relative to 
Quality Assurance Project Plan (QAPjP) in accordance with the 
information provided in Section 10.1 of Test Methods for 
Evaluating Solid Waste, SW-846. U.S. EPA, 1982: 

• Project: Packed-Bed Reactor/Silent Discharge Plasma 
Treatment Unit 

• Date of Project Initiation: June 1993 

• Project Officer: Louis A. Rosocha 

• LANL Quality Assurance Director: Tony Grieggs 

• Project Description: PBR/SDP technology uses an 
advanced oxidation technique for the treatment of 
hazardous wastes as a two stage treatment process. The 
first stage involves injection of liquid organic 
hazardous wastes into the externally heated PBR, where 
many of the hazardous compounds undergo vaporization 
and thermal decomposition. More complex organic 
compounds, however, may resist thermal destruction 
within the PBR and require further treatment. The 
effluent from the PBR passes into the second stage of 
the process, the SDP, which is comprised of a non
thermal electrical discharge plasma. Large quantities 
of reactive free radicals are generated in the plasma, 
and the free radicals react with and decompose the 
remaining hazardous organic constituents in the 
effluent. The end products of the PBR/SDP waste 
treatment processes include primarily carbon dioxide, 
water, carbon monoxide, and acids. 
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2.0 PROJECT DESCRIPTION 

2.1 Objective and Scope Statement 

The research objective of work under this permit is to 
demonstrate that similar destruction of components of a waste can 
be achieved as when the components were run alone as surrogates. 
The main purpose of this permit will be to allow the research to 
continue into the phase where an actual waste may be processed by 
the unit. If successful then modifications to this application 
may be made to deal with different and more complex waste than 
those purposed at this time. 

It is not considered a possibility for this phase of the research 
that the analytical data or conclusions upon the data will be 
used in litigation. The main objective of the research is to 
produce comparable data with that of the surrogate data in order 
to determine if this line of research is worth pursuing on more 
complex hazardous waste in future research. 

Quality assurance policies, outlined in Los Alamos Quality 
Assurance Program Plan (QAPP) and this Quality Assurance Project 
Plan (QAPjP) Sampling Activities will be adhered to throughout 
the term of this project. General sampling and quality control 
procedures are outlined and referenced within this specific 
QAPjP, where applicable. 

2.2 Data Usage 

The data collected on real waste will be used as a verification 
of data collected on waste surrogates. The research samples will 
be submitted to LANL's on-site laboratory for analysis. 

The data obtained during this project will be used to assess the 
comparability of the data sets and the destructive effectiveness 
of the unit. 

LANL will employ the "t" statistical test to determine if there 
is a difference between the two data sets. "t" will be defined 
as the difference between the means of the two sampling efforts 
divided by the standard error of the difference between the means 
of the two sampling efforts. "t" values will be used to compute 
the confidence limits of the data. 

2.3 Schedule of Task and Products 

The following shall be the schedule for this project upon 
issuance of the RD&D permit by the State of New Mexico. 
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TASKS 
Start Project 
Runs with Waste One 
Runs with Waste Two 
Runs with Waste Three 
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ANTICIPATED DATES 
February 1, 1994 
March 1 - June 1, 1994 
June 1, - September 1, 1994 
September 1 - December 1, 
1994 



3.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

The following is a list of key personnel and their corresponding responsibilities: 

NAME 

Louis Rosocha 

John Coogan 

Roger Tenant 

Mike Kang 

Graydon Anderson 

Rudy Vargas 

Heidi Heck 

Laurie Bechtold 

RESPONSIBILITY 

Principal Investigator 

Scientific and Technical Oversight, 
Daily Operations, Analytical 
Diagnostics, Process Modeling 

Mechanical Engineering Support 

Electrical Engineering Support 

Analytical Diagnostics and 
Instrumentation 

Overall Technician Support 

Analytical Diagnostics and 
Instrumentation 

Process Modeling 
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4.0 QUALITY ASSURANCE OBJECTIVES 

Quality assurance objectives are provided in LANL's Quality 
Assurance Program Plan. Analytical methods for the parameters 
are specified in this document. The main objective of the 
research is to produce comparable data using a real waste stream 
with that of surrogate data to determine the effectiveness of the 
proposed process. Therefore, the level of QA/QC purpose is only 
that necessary to achieve the scientific and regulatory 
objectives of the project. 

4.1 Measurement Objectives 

Analytical measurements will be conducted by the LANL laboratory 
and will be performed in accordance with the QA procedures 
detailed in this QAPjP and in SW-846 (Revision 0, November 1990) 
for organics and inorganics analyses. Laboratory data will be 
validated according to the quality assurance protocols 
established for the CLP program. 

4.2 Method Detection Limits 

Detection Limit: As specified in the CLP's SOW for inorganic 
analysis, Appendix C, CLP SOW for Organic 
Analysis, the EPA Standard Method or the 
special analytical services (SAS) request for 
Organic Analysis. 

4.3 Data Quality Objectives 

4.3.1 Precision and Accuracy 

The compounds that will be sampled and analyzed for under this 
QAPjP are listed in the Parameter Table in Section 5.0. The 
initial acceptance criteria for data precision, expressed as 
relative percent difference (RPD) of duplicate samples, is set at 
50 percent or less. The initial acceptance criterion for 
accuracy, expressed as spike recovery percent (SRP), is 50 to 150 
percent. Acceptance criteria may not be applicable to duplicate 
samples containing an analyte at a concentration less than 5 
times its detection limit. Data quality objectives for 
laboratory accuracy and precision are established for each 
measurement parameter in accordance with the applicable methods 
of SW-846 (Rev. 0, November 1990), Third Edition 1986. 

Accuracy expresses the nearness of a result or a mean of a set of 
results to the true value. Accuracy of laboratory data is 
assessed by means of reference samples and percent recoveries. 
Accuracy for field sampling is achieved by increasing the number 
and size of samples collected, and by establishing a sound 
sampling strategy. The accuracy goals of this project will be 
addressed by the use reference materials of the highest purity, 
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for method calibration, and sample spiking. 

The use of spiked samples permit a constant check on method 
accuracy and will provide an indication of the degree of matrix 
effect. This will be expressed in terms of percent recovery. 

% Recovery = (Spiked Sample) - (Unspiked Sample) x 100 
Spike 

This value will be calculated for all spiked samples. 

Precision measures the degree of a set of duplicate results among 
themselves without assumption of any prior information as to the 
true result. For laboratory data, precision is assessed by means 
of duplicate/replicate sample analyses, and is expressed in terms 
of standard deviation. For sampling, precision is achieved by 
collecting an appropriate number of replicate samples to ensure 
that representative samples are collected. The relative percent 
difference (% RPD) will be calculated for each pair of duplicate 
analysis using the following equation: 

%RPD S - D 
(S+D)/2 

S First sample value 
D Second sample value 

X 100 

For laboratories, the minimum QC requirements for organic and 
inorganic routine laboratory analysis consist of both an initial 
and ongoing demonstration of laboratory capability to generate 
acceptable precision and accuracy with methods in the analysis of 
samples. The QC procedures that must be performed and 
documented, and criteria that must be met include, but are not 
limited to, the following: 

For Organics Analysis: 

• GC/MS Instrument tuned for both volatile and semi
volatile compound analysis; 

• Initial multi-level calibration for each Target 
Compound List (TCL) compound; 

• Continuing calibration for each TCL compound; 

• Addition of surrogate compounds to each sample blank 
for determining percent recovery information; 
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• Replicate samples; and 

• Reagent blank analysis. 

For Inorganics Analysis: 

• Initial calibration and calibration verification; 

• Continuing calibration verification; 

• ICP interference check sample analysis; 

• Preparation blank analysis; 

• Matrix spike analysis; 

• Duplicate sample analysis; and 

• Laboratory control sample analysis. 

4.3.2 Data Representativeness 

Representativeness expresses the degree to which data accurately and precisely represents the characteristics of a population, parameter variations at a sampling point, a process condition, or an environmental condition. For split samples, 
representativeness is achieved by splitting at least 10% of the facility's sample location. 

4.3.3 Data Comparability 

Comparability expresses the confidence with which one data set can be compared to another. In order to establish a degree of comparability such that observations and conclusions can be directly compared with all historical data and the surrogate data set, LANL will use standardized methods for holding times, preservations and shipping. Since EPA analytical methods will be used to analyze the research samples and compare to the methods used to analyze the surrogate samples, any comparison for this data will be of a qualitative nature. 

4.3.4 Data Completeness 

Completeness measures the amount of valid data obtained from a measurement system compared to the amount that was expected to be obtained under normal conditions. The data quality objective for the completeness of data with respect to the sampling is 90%. If this data quality objective is not met, LANL will review the need for resampling. 
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5.0 SAMPLING PROCEDURES 

5.1 Introduction 

Since the research objective of work under this permit is to 
demonstrate that similar destruction of components of a waste can 
be achieved as when waste components were processed alone as 
surrogates. The main purpose of this permit will be to allow the research to continue into the phase where an actual waste may be processed by the unit. It can be anticipated that similar 
destructive efficiencies can be achieved as those with the 
surrogate work. If successful then modifications to this 
application may be made to deal with different and more complex waste than those purposed at this time. 

With this in mind, similar parameters will be monitored as were 
monitored during the surrogate experiments. Since most of the 
components anticipated to be used in the present research have 
already been shown to be more than 99% destroyed in previous 
surrogate work with this unit, it is not anticipated that process effluents will be hazardous. 

5.2 Number of Samples 

The number of samples, as well as the simple sampling strategy 
outlined in this section, are chosen based on the following: 

• The objective of the sampling is to produce results for 
the purpose of assessing suppositions and thereby 
needing the simplest strategy and less quality control 
of the EPA project categories. 

• The waste is well known, already having waste analysis 
information and components that have already been shown 
to be destroyed greater than 99% in testing with 
surrogates. 

• The present research situation will readily allow for 
an increase or decrease in sampling effort to meet both 
scientific and regulatory objectives. 

The number of samples will allow for a confidence interval equal 
for the sample measurement mean to be compared with the 
applicable regulatory threshold for constituents to determine if 
it is a hazardous level. The constituent of concern will not be 
considered to be present at a hazardous level if the upper limit 
of the confidence interval is less than the applicable regulatory 
threshold. 
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= confidence interval 
= mean of measurements 

t value for a probability of 10 and single tailed test 
standard error of mean 

Initially, the number of samples will be three based on the lack 
of hazard for the reasons given above. This number allows a 
favorable "t" value than one or two. The number of samples will 
be increased or may be decreased to achieve the necessary 
confidence interval based upon the following: 

(R-x) 

n number of samples 
R regulatory threshold 

s standard deviation of sample 

5.3 Sampling Methods 

The sampling methods to be used are chosen because of their ease 
of use in the present situation, the low degree of hazard 
associated with them, and will minimize sample contamination. 
The waste containers involved make these the simplest and most 
efficient choice. 

The Calisaya is recommended in Chapter Nine of "Test Methods for 

Evaluating Solid wastes, " third Edition, November 1986, for 
sampling free-flowing liquids and slurries contained in drums or 
shallow tanks, and similar containers. Chapter ten of the same 
reference recommends method 0030 for the sampling of gaseous 
effluents. 

Representative samples from the waste container and effluent 
containers will be contained by using those techniques outlined 
in the various SW-846 analytical methods to be used or in Chapter 
Nine of "Test Methods for Evaluating Solid Waste," EPA, Third 
Edition, SW-846, November 1986. Samples will be collected using 
a systematic sample strategy described below. 

All wastes to be treated will originate from operations at the 
LANL facility. All wastes will be permitted and will be selected 
based upon the waste analysis information existing under the LANL 
permit. Selection of waste containers will be based upon 
components within the waste matching those already tested as 
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surrogates with the unit. 

Prior to treatment in the PBR/SDP processing unit, each container 
of waste selected will be sampled at 3 depths and analyzed by EPA 
Methods 9070, 7000, 8240, and 8270. A sample using a calisaya or 
glass tube from the upper third, mid-depth and lower third area 
of the waste container will be considered representative for the 
purpose of this phase of the research. All samples will be kept 
on cold packs until they are ready for analysis at LANL's on-site 
laboratory. 

This input waste characterization of the waste container will be 
performed to ensure that the initial characterization is accurate 
and up-to-date. If the analysis of the major waste components is 
not within 80-120% of the existing waste analysis data for the 
container, then it will be rejected and a new container will be 
used in its place. 

Additionally, during the experimental runs from each 55-gallon 
container of waste treated, a minimum number of samples, as 

a minimum number of samples, as specified in the Parameter Table, 
of the liquid and gaseous effluent will be collected and analyzed 
by EPA Methods 9070, 7000, 8240, and 8270 for metals, volatiles, 
and organic constituents, respectively. This analytical data 
will verify that the hazardous constituents are being destroyed 
by the PBR/SDP treatment process. 

The minimum frequency of sampling using SW-846 methodologies, as 
specified in the Parameter Table, will be to collect a complete 
set of monitoring samples (at least one sample per monitoring gas 
effluent monitoring points labelled "A" through "D" in Figures 9 
and 10 of the permit application and one sample per two liquid 
collection points shown in Figures 9 and 10) . One complete set 
of samples will be collected during research runs using the upper 
third of material in the waste container, a second complete set 
using the middle third of waste container material, and a third 
complete set using the lower third of waste container material. 
Every time a complete set of samples is collected, a trip blank 
and a duplicate will be collected as indicated in the Quality 
Assurance samples on the Parameter Table. 

Process liquid effluent sample will be collected by sampling the 
effluent collection container using a calisaya or glass tube at 
mid-depth of the container and then transferring the liquid to 
the appropriate container as specified in the Parameter Table. 

Gaseous effluents will be collected as specified by EPA Method 
0030 (SLO-VOST) and analyzed by EPA Method 8240 for volatile 
organics. 

Gaseous effluents will be collected as specified by EPA Method 

A14 



( 
0030 (SLO-VOST) and analyzed by EPA Method 8240 for volatile 
organic constituents. This method will allow for the changes in 
flow rates and sampling times that may be necessary to improve 
detection limits during present work, since very low levels, if 
any, or organic constituents are expected in the gaseous 
effluent. All samples will be kept on cold packs until they are 
ready for laboratory analysis. 

Supplemental analyses may be performed for process monitoring 
points described in Section 3.3 of this chapter employing SW-846 
Methods 8010 and 8015 using an in-line gas chromatograph capable 
of continuous monitoring, when necessary. This diagnostic 
equipment is similar to that used in the surrogate experiments 
and will increase the capability of the data as well as providing 
more detail on the process. 

6. Sample Custody 

Purpose: Due to the lack of evidentiary nature of the samples 
collected on this project, the nature of the research 
objectives, and the availability of the on-site 
laboratory at LANL, simple Chain-of-Custody procedures 
will suffice for this project. 

A sample is under custody if: 

1. It is in your possession, or 

A sample is under custody if: 

1. It is in your possession, or 

2. It is in your view, after being in your possession, or 

3. It was in your possession and you locked it up, or 

4. It is in a designated secure area. 

Procedures: 

• Collect only the number of samples needed to meet the 
research/QC objectives. To the extent possible, 
determine the quantity and types of samples and sample 
locations prior to each unit run. As few people as 
possible should handle samples. 

• Sample tags shall be completed for each sample, using 
waterproof ink. 

• The Project Manager determines whether proper custody 
procedures were followed during the research work and 
decides if additional samples are required. 
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SAMPLE TAG 

Project Name----------------
Run No _________________ __ 

Sample No----------------

Collection Date/Time -------------

Collector's Name--------------

Sample Location---------------
Analyze For ____ _ Preservative ______ _ 

Bottle of __ _ Filtered Nonfiltered 
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Transfer of Custody 

• 

• 

• 

Samples are accompanied by a Chain-of-Custody Record 
(see Chain-of-Custody Record on the following page). 

When transferring the possession of samples, the 
individuals relinquishing and receiving will sign, 
date, and note the time on the record. This record 
documents sample custody transfer from the sampler, 
often through another person, to the analyst in the 
LANL laboratory. 

Samples will be packaged properly for delivery to the 
laboratory for analysis, with a separate custody record 
accompanying each shipment. 

All samples will be accompanied by the Chain-of-Custody 
Record identifying its contents. The original record 
will accompany the shipment, and the copy will be 
retained by the Project Manager. 

6.2 Sample Tags 

Purpose: This procedure establishes a method for the control of 
laboratory samples through the use of sample tags. 
(See sample tag on the following page.) 

Procedures: 

• All sample tags will be securely attached to the sample 
bottle. 

• One tag will be completed for each sample container 
collected. (The tag will be looped around the neck of 
both bottles.) Each tag will contain the following 
information: 

Run number; 
The time and date the sample was collected; 
Signature(s) of the sampler(s); 
If a preservative has been added to the sample, 
the name of the preservative will be written; and 
All appropriate analyses to be performed by the 
laboratory, for this sample. 

Since all samples will be analyzed by LANL, at a 
minimum, the laboratory shall document the sample 
numbers accepted and provide this information to the 
research project manager on a weekly basis. 

6.3 Research Logbooks 

Definition: The Research Logbook is used to record data and 
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observations in sufficient detail to enable an 
accurate reconstruction of activities. It is a 
controlled document issued to the project manager 
who, in turn, transfers each logbook to the 
individual(s) assigned specific research 
activities. The project manager is responsible 
for ensuring the logbooks are available during all 
research activities and are stored safely to avoid 
possible damage or tampering. Any lost, damaged 
or voided logbooks must be reported to the project 
manager immediately. 

Format Requirements 

All logbooks must be bound notebooks. Each logbook must be 
assigned an individual, serialized document control number. 

All entries in the logbook must be dated, legible and written in 
waterproof, black ink. When a mistake is made, it must be 
crossed out with a single line, initialed, and dated. Each page 
of the logbook must be signed and dated by the individual(s) 
making the entry. 

Supplemental Logbook information 

Separate items used or generated at the research site are to be 
considered supplemental logbook information. These items may 
include, but are not limited to, sample log sheets, original data 
printouts from instruments, data summary sheets, and observation 
notes. These items must be permanently attached to the 
corresponding logbook. 

Any verbal observations of research activities preserved using a 
tape recorder should be promptly transcribed, verified for 
accuracy, initialed, and dated. A copy of the transcription must 
be permanently attached to the corresponding logbook. The 
original recording of the data must be retained for the 
evidentiary files. 

As with the logbook, supplemental logbook information must be 
signed and dated by the author(s). When a mistake is made, it 
must be crossed out with a single line, initialed, and dated. At 
a minimum, the information below must also be recorded on 
supplemental items. 

• Project Name 

• Project identification number, if applicable 

• Logbook number of which the item is a supplement 

• Page identification (e.g., Sheet of 

AlB 



During the sample activity, LANL personnel will note the 
following in the research logbook: 

• Date and time; 

• Sample description; 

• Any evidence of contamination; 

• Sample identification number; 

• Equipment used and calibration results; 

• Any preservation requirements; 

• Deviations from approved Work Plan, or other problems; 
and 

• Notes of conversations with project coordinators. 

7.0 CALIBRATION PROCEDURES FREQUENCY AND PREVENTIVE MAINTENANCE 

All instrumentation utilized for research activities will be 
calibrated in accordance with specific techniques provided by the 
manufacturers. A preventive maintenance schedule recommended by 
the respective manufacturers will be followed for each 
instrument. The calibration procedures for each instrument are 
maintained in the research laboratory, a copy of which will be 
available to research personnel. The laboratory calibration is 
delegated to the laboratory. Written calibration logs will be 
maintained by the Project Coordinator. Calibration of laboratory 
instrumentation is the responsibility of the LANL laboratory, 
documentation and recordkeeping will be those required under the 
CLP procedures. 

8.0 ANALYTICAL PROCEDURES 

The wastes to be processed will be existing LANL wastes that are 
stored under LANL's Permit and waste analysis plan. The wastes 
to be processed will be chosen to contain target compounds that 
match the already tested surrogates. 

The parameters, for which effluent samples will be analyzed, will 
be the same sample parameters as listed in the waste analysis 
sheet to ensure that the initial characterization was accurate 
and up to date. 

All analytical parameters will be analyzed by the on-site LANL 
laboratory. Analytical methods are specific in the Parameter 
Table. Specific analytical procedures are outlined in the SW-846 
methods. 
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The analytical laboratory will submit summary reports of 
analytical results to the research project manager. At a 
minimum, the summary reports shall contain (1) laboratory 
review/approval date and signature; (2) date sample received; (3) 
sample preparation date; (4) sample analysis date; (5) 
preparation and analysis method reference; (6) sample 
identification number; (7) laboratory sample identification 
number; ( 8) sample reporting or detection limit; ( 9) dilution 
factors; and (10) laboratory quality control sample results 
indicating calculated percent recoveries, relative percent 
differences and self-imposed control limits (if applicable), as 
specified in the SW-846 Method being used. 

9.0 DATA REDUCTION, VALIDATION AND REPORTING 

9.1 Documentation 

All findings will be referenced in the reports (to the fullest 
extent possible) . All reports produced are entered in the LANL 
Document Control System. The QAPjP and the SOP will be available 
to research personnel. Research logbooks will be maintained by 
the Project Coordinator and will include a log of daily 
activities, deviations from the QAPjP, and a record of field 
conversations. 

9.2 Data Reduction and Reporting 

The format for reporting analytical data will contain the 
information specified in the CLP Regional Analytical Services 
(RAS) protocols for analyzing TCL organics, and TAL inorganics. 
Examples of these reporting formats are given in Appendix B "RAS 
Deliverables and Data Reporting Forms" of the User's Guide to the 
CLP. Data reduction and reporting is the responsibility of the 
LANL laboratory performing the analysis. 

9.3 Data Validation 

Data validation procedures establish a technically-sound and 
documented approach to accept or reject data in a uniform and 
consistent manner. All analytical data generated under SW-846 
Methods during this project will undergo independent data 
validation performed in accordance with the EPA Functional 
Guidelines for Organic and Inorganic Data Validation. (February 
1, 1988) 

10.0 INTERNAL QUALITY CONTROL CHECKS 

Details of the quality control procedures are outlined in the Los 
Alamos Quality Assurance Program Plan. 

Specific quality control samples for this work include duplicate 
samples. Other quality control samples include equipment blanks, 
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to be included with each sample shipment. These designations are included in the Parameter Table of this plan. 

Laboratory quality control samples are specified in the various SW-846 Methods. 

Routine internal quality control checks are a function of the 
Project Manager conducting quality control checks. A summary 
report of quality control is submitted with each data package. 

11. 0 PERFORMANCE AND SYSTEMS AUDIT 

11.1 Introduction 

The LANL QA Program includes audits as independent checks on the quality of the data obtained from the sampling, analysis, and 
data gathering activities. Every effort will be made to have the 
audit assess a measurement audit in normal operation. The audit may show the need for corrective action. 

11.2 Performance Audits 

Performance audits are quantitative checks on different segments of project activities; they are most appropriate on sampling, 
analysis and data processing activities. Performance audit 
techniques include checks on sampling equipment, volume 
measurements and the analysis of QC samples and spiked samples. 
Performance audits of data processing can be conducted by using 
dummy sets of measurement data of known results to check 
calculation routines and/or "bad" data to trigger edit checks and 
check on error messages. 

11.3 System Audits 

System Audits are qualitative reviews of project activity to 
check that the overall quality program is functioning and that 
the appropriate QC measures are being implemented. The Project 
Manager will select a percentage of runs for audit by the LANL 
staff. If this project is audited, a written audit report will 
be provided to the state who were audited. 

12.0 ROUTINE PROCEDURES USED IN DATA ASSESSMENT 

After the completion of analysis, data validation and reporting, 
the laboratory sends copies of the data package to the Project 
Manager. Comprehensive QA audits will be performed by the 
laboratory. A copy of the analytical data package is forwarded 
to the Project Manager for inclusion in the appropriate report. 
This data will be summarized and tabulated in the final report. 
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Precision of the analytical results is predicated on the quality 
of samples collected. Quality Control Samples provide a means of 
evaluating the precision and quality of sample collection 
procedures. 

Biases in the data are assessed by reviewing flagged data from 
the laboratory, and from the analysis of the quality control 
samples. Research generated data is assessed based on the 
adherence to this Quality Assurance Project Plan for Sample 
Collection and Method Analysis. 

13.0 CORRECTIVE ACTION 

Immediate corrective actions form part of normal operating 
procedures and are noted in project notebooks; problems not 
solved in this way require more formalized, long-term corrective 
action. 

The essential steps in the system are: 

• Identify and define the problem; 

• Assign responsibility for investigating the problem; 

• Investigate and determine the cause of the problem; 

• Assign and accept responsibility for implementing the 
corrective action; 

• Establish effectiveness of and implement the corrective 
action; and 

• Verify that the corrective action has eliminated the 
problem. 

The Project Manager will have primary responsibility for 
monitoring the activities of the research and identifying any 
quality problems. Any quality problems not resolved immediately 
will be brought to the attention of the LANL QA Director who will 
initiate the formal corrective action system described below. 

14.0 REPORTS 

The Project Director will submit a report of QA/QC activities to 
LANL QA. This report shall describes overall QA activities on 
the project, audits conducted, problems uncovered, and corrective 
action taken. 
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PERMIT ATTACHMENT B 

DESIGN PLANS AND SPECIFICATIONS 

Introduction: 

This section provides the general facility description and the 
design plans and specifications of the Packed-Bed Reactor Unit 
combined with a Silent Discharge Plasma Unit (PBR/SDP) as 
required by HWMR-7, Part IX, § 270.14(b) (1). 

The PBR/SDP unit belongs to Los the Alamos National Laboratory 
(LANL), which in turn is owned by the U.S. Department of Energy 
(DOE). LANL is co-operated by DOE and the University of 
California. Figure 1 is the site map showing the location of the 
subject unit. 

The PBR/SDP unit is located at the Alternative Combustion 
Laboratory (ACL) in Technical Area 35 (TA-35) in a portion of 
Building 128 (Figures 2 and 3) . Building 128 is located at 
latitude 35.8624 North and longitude 106.2945 West. The PBR/SDP 
unit occupies an area approximately 70 feet by 55 feet in the 
northeast corner of the Building. Figure 4 shows the layout of 
the unit and the associated RD&D ancillary waste storage area at 
Building 128. 

A brief Synopsis of the PBR/SDP Hazardous Waste treatment Process 

The PBR/SDP technology uses an advanced oxidation technique for 
the treatment of hazardous wastes as a two-stage treatment 
process. The first stage involves injection of liquid organic 
hazardous wastes into the externally heated PBR, where many of 
the hazardous compounds undergo vaporization and thermal 
decomposition. More complex organic compounds which resist 
thermal destruction within the PBR continue into the second stage 
of the process, the SDP, which is comprised of a non-thermal 
electrical discharge plasma. Large quantities of reactive free 
radicals generated in the plasma react with and decompose the 
remaining hazardous organic constituents in the effluent (Figure 
9) . The end products of the PBR/SDP waste treatment processes 
include primarily carbon dioxide, water, carbon monoxide, and 
acids. 

Waste Feed System 

An aliquot of liquid waste will be transferred from the waste 
container and placed into a graduated burette, which will allow a 
precise determination of the volume of waste to be treated. 
Waste will be introduced into the PBR/SDP treatment system using 
either a peristaltic feed pump or a magnetically coupled gear 
pump. The gear pump will be used for experiments requiring a 
higher waste flow rate, whereas the peristaltic pump can be used 

B1 



for lower waste flow rates. Carrier gas, which will consist of 
air, will be introduced into the system along with the waste. An 
air compressor will be used in conjunction with an atomizer to 
inject the waste and carrier gas into the PBR furnace unit. 

Packed-Bed Reactor Unit Components 

Up to three PBR units will be operated for the RD&D experiments. Each PBR furnace unit will consist of a 15-centimeter inner 
diameter stainless steel pipe with three equally-sized zones that can be independently heated to maintain constant temperature in 
the PBR. The length of each PBR furnace will be between 1 and 
1.5 meters. The PBR pipe will be filled with 1.27-centimeter (0.5-inch) long alumina cylinders and 0.476-centimeter (0.1875-
inch) diameter alumina spheres. The heat source surrounding each 
PBR will be an external electrical tube furnace, with three 
equally-spaced and independent heating zones. There are three 
temperature sensors on each of the three furnace segments used to control furnace temperature. Prior to injection of waste into the unit, the PBR will be preheated to a given temperature, depending on the experimental parameters being tested. During actual 
treatment, the heat generated from waste decomposition may reduce or eliminate the need to continue to operate all three zones of 
the external furnace. 

Downstream of the PBR will be a heat exchanger and an acid 
scrubber. The heat exchanger will be constructed with a simple 
counter flow design consisting of an inner tube through which the 
gaseous effluent flows and an outer tube through which non
contact cooling water is circulated. The scrubber will be a 
portable unit (e.g., Mystaire brand or equivalent) fitted with a reservoir that will recirculate the scrubber water to remove 
acids from the effluent gas for the duration of a particular 
experiment. A second reservoir will contain neutralization 
solution (potassium hydroxide) . Neutralization of the acid gases 
will produce potassium chloride. The pH of the scrubber water 
will be monitored using an on-line pH meter to determine when 
neutralizing solution is spent and, consequently, when the 
scrubber wastewater reservoir should be emptied. At a minimum, 
the scrubber wastewater reservoir shall be emptied whenever the 
RD&D waste stream being studied is changed. 

From the acid scrubber, the effluent gas will pass through a 
polypropylene filter, which will catch any extra liquid or 
particulates that have made it past the heat exchanger and acid 
scrubber. The replacement of the filter will depend on the waste 
treatment flow rate. The estimated filter change interval will be once per week for waste treatment of 36 kilograms/day and 
twice per week for waste treatment of 108 kilograms/day. The 
actual replacement rate will be determined during the course of 
the experiments. At a minimum, the filter will be changed 
whenever the waste stream being studied is changed. 
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The PBR interior furnace piping, piping to the heat 
exchanger/scrubber, and interior portions of the heat exchanger 
will be constructed of a corrosion resistant metal (e.g., Haynes 
alloy or Hastealloy). Once the corrosivity of the effluent gases 
has been reduced in the scrubber, less corrosion-resistance 
material will be required. The piping from the heat 
exchanger/scrubber through the polypropylene filter to the SDP 
cells will be constructed of stainless steel. 

Silent Discharge Plasma Unit Components 

Up to three SDP cells will be operated for the RD&D experiments. 
The cells can be set up to run either in parallel or in series, 
depending on the treatment needs and flow requirements of a 
particular experiment. Each SDP unit will consist of two 
electrodes, both of which are covered with a dielectric layer 
(e.g., glass) to separate the electrodes from the gas effluent to 
be treated. The gap between the dielectric layers will have an 
approximate effluent processing volume of 0.5 liters in each 
cell. Silent discharge plasmas are usually produced with near 
ambient pressure (1 to 3 atmospheres) electrical discharges. 
With the use of a dielectric barrier and application of 
alternating high voltages, large quantities of plasma are 
generated by microdischarges in the gas between the electrodes. 
These discharges, which are transient, typically develop in only 
a few nanoseconds. Due to the short duration of the 
microdischarges the electrical energy is mainly coupled into 
electron channels. The energetic electrons effectively create 
free radicals in the effluent gas. The free radicals generated 
by the plasma react with organic compounds in the effluent gas 
stream, primarily producing carbon dioxide, water, acids, and 
trace levels of unreacted wastes and waste decomposition by
products. 

The principal electrical power supply is a series invertor that 
switches charged capacitors through a high-quality pulse 
transformer by means of a high-power thyristors. The unit can 
supply nearly 4 kilowatts of power at voltage pulse repetition 
frequencies of up to 4.5 kilohertz. 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-charge plot obtained from these two 
instruments gives the measured power. 

Downstream of the SDP unit, the effluent gas will pass through an 
acid and carbon dioxide scrubber (e.g., Mystaire brand or 
equivalent). The scrubber will be a portable unit fitted with a 
reservoir that will recirculate the scrubber water to remove acid 
and carbon dioxide from the effluent gas for the duration of a 
particular experiment. A second reservoir will contain 
neutralization solution (potassium hydroxide, KOH) . 
Neutralization of the acids will produce potassium chloride. The 
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pH of the scrubber water will be monitored using an on-line pH 
meter to determine when the neutralization solution is spent and, 
consequently, when the scrubber wastewater reservoir should be 
emptied. At a minimum, the scrubber wastewater reservoir will be 
emptied whenever the RD&D waste stream being studied is changed. 

The piping from the SDP cells to the second treatment system 
scrubber will be constructed of stainless steel material. Since 
the acid scrubber will reduce the corrosivity of the effluent 
gases, less corrosion-resistant material is required for those 
portions of the system downstream of the scrubber. The piping 
leading from the scrubber to the Building 128 vent (for open 
loop) or back to the waste feed portion of the system (for closed 
loop) will be constructed of either PVC or copper material. 

The effluent exiting the final scrubber in the system is 
compatible with both copper and PVC piping and will not react 
with these materials. There is no particular distinction between 
the use of one type of material over the other. Rather, copper 
and PVC piping were selected because they are both easy to work 
with and are easily available. Copper piping has a slight 
advantage over PVC in that commercial fittings are easily 
obtained. PVC has a slight advantage over copper in that it is 
lighter and less expensive. Either material may be used in this 
portion of the system configuration without impacting the 
experimental results. 

Pollution Control 

The following description of the method of pollution control to 
prevent the release of any effluent hazardous wastes from the 
PBR/SDP Treatment Unit to the atmosphere are in accordance with 
the requirements of the HWMR-7, Part IX, § 270.14 (b) (8) (vi). 

A backup safety pollution control device is necessary only when 
the PBR/SDP system is operated in an open loop configuration, 
with effluent gases vented to the atmosphere. Figure 9 shows the 
treatment system components in an open loop configuration. Prior 
to being exhausted through the Building 128 vent, the effluent 
gas stream will pass through a granular activated carbon unit. 
The carbon unit is in place to prevent the accidental release of 
hazardous substances to the atmosphere, in case of PBR/SDP unit 
malfunction. The carbon unit will also serve to absorb unreacted 
wastes or organic waste decomposition by-products. A pressure 
monitoring gauge will be installed either side of the carbon unit 
and a pressure drop across the unit will be used to signal that 
the carbon is spent and requires replacement. 

The granular activated carbon unit will not be used when the 
PBR/SDP is operated in a closed-loop mode. Figure 10 shows the 
treatment system components in a closed loop configuration. In 
the closed loop setup, the effluent gas will be recirculated into 
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the system to serve as a carrier gas for continued waste 
treatment. No effluent will be vented to the atmosphere. 

Ancillary Waste Storage Area 

The following information has been furnished in keeping with the 
regulatory requirements of HWMR-7, Part IX, § 270.14 (b) (19) (xii) 

Since the ancillary RD&D hazardous waste storage area will only 
be operated for the duration of the RD&D permit, LANL shall not 
use it to manage wastes other than those specifically associated 
with PBR/SDP treatment. The ancillary hazardous waste storage 
area associated with the PBR/SDP unit will include 55-gallons of 
waste awaiting treatment, 55-gallons of waste from the acid 
scrubbers, 55-gallons of other solid wastes (e.g., spent filters, 
replaced piping) . Figure 4 shows the location of the RD&D 
hazardous waste storage unit. 

The waste containers will be placed in secondary containment 
(e.g., pan or inflatable berm) on the concrete pavement outside 
and adjacent to Building 128. The secondary containment will be 
sized to accommodate both ten percent of the total waste volume 
stored in the ancillary unit and the entire contents of the 
largest container that may be managed in the unit (in this case, 
55 gallons). The storage unit shall also be covered to prevent 
precipitation run-on and run-off. Floor areas in the ancillary 
storage will be smooth concrete designed to accommodate rack and 
shelf as well as fully loaded 4,000-pound forklift truck axle 
loads. All floor surfaces (both of the lab and the ancillary 
storage areas) are to be flat except for ramp areas. 

Wastes generated during the PBR/SDP Treatment Process 

Wastes generated on a continuous basis during PBR/SDP treatment 
are expected to be primarily carbon dioxide, water, carbon 
monoxide, acids, and trace quantities of unreacted waste and 
reaction by-products. The major expected by-products of the 
waste treatment process are water and carbon dioxide. The 
treatment process is highly efficient, and is capable of 99.99% 
destruction of the organic constituents in the wastes. The 
composition of the trace quantities of unreactive waste (i.e., 
the potential 0.01% of waste material that may not be destroyed 
in the unit) is described in Permit Attachment A which is 
included herein. The trace quantities of reaction by-products 
include small amounts of carbon monoxide that may be generated. 

Carbon monoxide is generated in trace quantities as result of 
incomplete combustion. The purpose of the RD&D experiments is to 
determine, by varying the operating parameters, the optimal 
system performance capabilities. The objective will be to 
operate the system to maximize complete combustion of the input 
waste, and thereby minimize the production of carbon dioxide. 
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In the closed-loop system configuration, no gas effluents are vented to the atmosphere. Any trace quantities of carbon monoxide will be recycled back into the system, and the carbon monoxide will undergo further combustion to be converted to carbon dioxide. 

In the open loop configuration, no gas effluents are vented inside the building where personnel may be working. Rather gas effluents from the system are vented through a building stack to the outdoors. No personnel inside the building will be exposed to carbon monoxide from the treatment system. Previous experiments have shown that, when operating in steady-state, the system emits less than 20 parts per million (20 ppm) carbon monoxide. This level may be two or three times higher during brief periods when the system is starting up or shutting down. The OSHA permissible exposure limit is 35 ppm with a ceiling limit of 200 ppm for carbon monoxide. It is important to emphasize that the quantity of effluent generated during the RD&D experiments is relatively small, due to the small size of the research unit. 

Additionally, treatment of wastes containing trichloroethylene will produce hydrochloric acid in the system scrubbers and trace quantities of phosgene in the gaseous effluent. Phosgene can be destroyed either by increasing the power to the SDP cells or by scrubbing the phosgene gas out of the effluent in the scrubbers where it is hydrolyzed (decomposed) by water. The effluent line exiting the PBR and the effluent line exiting the SDP unit will be fitted with acid scrubbers. Here water, acids, corrosion products from constituent reaction with PBR equipment, and trace quantities of wastes and decomposition by-products will be collected by the scrubber and neutralized. 

Waste Management 

The wastes collected in the acid scrubbers will be emptied by lab personnel into an appropriate container for subsequent storage, treatment, and/or disposal. Other residues that may be periodically generated during RD&D experiments including piping, spent filters, and spent activated carbon units shall also be placed into an appropriate container by lab personnel for subsequent storage, treatment, and/or disposal. 

All residues generated by PBR/SDP treatment shall be containerized and placed into an RD&D ancillary storage area at Building 128 (see Figure 4). As the waste containers are filled, LANL's Waste Management Group (EM-7) will be contacted to pick up the waste for subsequent storage, treatment, and/or disposal. Wastes generated during the RD&D experiments shall be characterized and managed in accordance with the approved waste analysis plan in LANL's existing RCRA permit. 
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PERMIT ATTACHMENT C 
STANDARD OPERATING PROCEDURES AND RESEARCH PLAN: 

I. SUMMARY DESCRIPTION OF ACTIVITIES 

This document describes the procedures for safely operating the 
Packed Bed Reactor (PBR)/Silent Discharge Plasma (SDP) system. 
This two-stage, thermal/plasma prototype represents an 
alternative-to-incineration apparatus which will be used for the 
destruction of machining oils and cutting fluids (namely Trimsol 
and Regal) as well as gaseous mixtures containing some fraction 
of chlorinated solvents (trichloroethylene, trichloroethane). As 
the overall destruction efficiency of this technology has been 
shown to be very high, the resulting effluent will be composed 
almost exclusively of C02 , H20 and simple acids such as HCl. 
Sensitive on-line instrumentation provides a means of directly 
monitoring the waste stream composition. 

II. LOCATION AND RESPONSIBILITY 

This system will be located in the Alternative Combustion 
Laboratory (ACL) which comprises the northern half of the low bay 
area of Building 128 at TA-35. Lou Rosocha (CLS-6) is the 
principal investigator for this project and has overall 
responsibility for technical and program leadership, guidance and 
interfacing. Paul Wantuck, CLS-2, provides scientific and 
technical oversight to the project and is responsible for day-to
day operations. 

III. ADDITIONAL PROJECT PERSONNEL 

Other personnel who are authorized to operate this system are: 

Roger Tennant, CLS-2 
Mike Kang, CLS-6 
John Coogan, CLS-6 

Graydon Anderson, CLS-4 

Ruby Vargas, CLS-2 
Heidi Heck, CLS-6 

Laurie Berthold, CLS-6 

(mechanical engineering support) 
(electrical engineering support) 
(electrical engineering and process 

modeling) 
(analytical diagnostics and 
instrumentation) 
(overall technical support) 
(analytical diagnostics and 
instrumentation) 
(proc s modeling) 

IV. APPARATUS DESCRIPTION 

a. Packed Bed Reactor: A diagram of the PBR/SDP system is shown 
in Figure 7. Two bed reactors will be employed for the 
anticipated experiments. The smaller bed reactor is a stainless 
steel cylinder with a diameter of 6.35cm and a length of 
approximately on meter. The larger PBR (prototype version) is 
constructed of a Haynes alloy metal, has a diameter of 16:5cm, 
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and is 1.2m long. Both reactors are filled with activated 
alumina beads producing a bed void fraction of approximately 50 
percent. Operating temperatures for both PER's range from 800 to 
1000 c. The heat source for the reactors is a commercial 
electric tube furnace. For the smaller reactor, a single zone 
furnace is employed while for the larger version a three zone 
furnace allows for greater flexibility in axial temperature 
control. 

The purpose of the packed bed reactor is to both volatilize and 
treat predominantly liquid based materials (which may or may not 
contain solvents) for subsequent processing by the second stage 
SDP. The liquid is introduced into the packed bed through a 
coaxial atomizer which acts to generate a fine spray above the 
bed material. Oxidizer gas will be either air or a mixture of 
20% oxygen and 80% argon. Flammable liquids are injected such 
that the fuel/oxidizer ratio is well below the lower explosion 
limit. In addition, by staying fuel lean it is possible to 
prevent the production of a flame. Thus, the PBR can be 
classified as a thermal treatment unit and not as an incinerator. 

The atomizer on the small PBR has an average liquid flow 
capability of -1 gm/min. For the 6" PBR, the fluid throughput 
should be on the order of 17 gm/min (-1 kg/hr). These numbers 
will vary slightly depending upon the composition and properties 
of the liquid. 

The gas can be directed through a series of traps (liquid trap, 
soda lime trap, activated carbon bed) and then to a stack exhaust 
or sent to the input of the silent discharge reactor. The 
exhaust line downstream of the PBR has ports which allow for gas 
sampling and subsequent analysis. 

b. Silent Discharge Plasma Reactor: In general the SDP cells 
consist of two flat plate electrodes (at least one of which is 
covered by a dielectric barrier such as glass) which are 
physically separated to produce a discharge volume(Figure 8). 
Gas from the output of the PBR or from prepared mixtures is 
introduced into this volume, typically through a water bubbler, 
and subjected to a plasma discharge. The plasma discharge is 
initiated by application of a high voltage AC field to the 
electrodes. During the course of an experiment, feed gas 
pressure, gas flow rate, cell voltage and current, and consumed 
electrical power will be monitored. As with the PBR, the 
effluent exiting the SDP is sent through a series of traps and 
discharged through a stack vent. The effluent stream is 
monitored during operation with a variety of diagnostics. 

Initial experiments will utilize a rectangular-shaped single cell 
employing an electrically grounded, nickel-coated bottom 
electrode and an upper water electrode which is connected to the 
high voltage power supply. A modified plasma cell which has a 
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large volume and can process higher gas follow rates will be 
employed in later experiments. 

c. Analytical Chemistry Diagnostics: The effluent steam from the PBR and SAP is analyzed with several on-line diagnostics 
including a Beckman Acculab 2 IR spectrophotometer, a Perkin 
Elmer Sigma 2000 Gas Chromatograph with both a flame ionization 
and electron capture detector (which allows ppb-detection and 
sensitivity), a UTI model 100C, 0-300 amu mass spectrometer, and 
a BIORAD FTIR spectrometer. These instruments provide a means of very accurately accessing the composition of the product (waste) streams. 

V. HAZARDS AND PRECAUTIONS 

V.1 Packed Bed Reactor 

The hazards associated with PBR operation are thermal burns, 
flammable materials (oils), and hydrochloric acid which 
represents a process reaction product. The reactor operates at local atmospheric pressure obviating the need for pressure safety 
concerns. 

The reactor is electrically heated to between 800 and 1000 C by a tube furnace which surrounds the bed. Exterior shielding 
prevents contact with reactor hot parts. The flammability issue is addressed by operating in a fuel lean condition, that is with 
the fuel/oxidizer ratio well below the lower explosive limit. 
For REGAL machining oil (which is >95% petroleum oil) the LEL is 
0.6% by volume in standard air. The PBR typically operates at 
about 17% of the LEL. For comparable flow conditions, 
flammability is lead of a concern for the TRIMSOL machining 
fluid, because even at 100% concentration, its composition is 
only 30% petroleum oil. IN the event of oxidizer gas flow 
cessation, a solenoid valve in the oil injector line closes 
preventing any further introduction of liquid compounds into the 
bed. Temperatures and pressures generated within the bed are 
constantly monitored by axially positioned thermocouple and 
mechanical gauges, respectively. Excessively high temperatures 
and pressures ("pinging") during the course of operation serve as 
an indication of approach to LEL. 

Hydrochloric acid is formed as a waste product subsequent to the 
injection of chlorocarbon containing liquids into the PBR. A 
significant fraction of the HCl is removed (remaining fraction at 
the ppm level) by the bed material itself (wet HCL + alumina to 
form alumina chloride). Additional removal is provided by a 
liquid trap positioned downstream of the heat exchanger and 
upstream of the SAP inlet. In this trap, water containing 
dissolved HCl is condensed out of the effluent gas. A soda lime 
trap in conjunction with an activated carbon trap, both located 
in the exhaust line downstream of the SAP cell, provide for 
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further removal of HCl. The PBR/SAP system is presently 
operating in an open loop configuration with final gas product 
exhaust through an outside-located stack. Note that only soda
lime and activated carbon traps will remove not only HCl but 
other unforeseen and undesired emission products. Thus, project 
personnel are not exposed to waste stream components during 
system operation. Periodically, the bed material and other traps 
will have to be recharged and/or cleaned. During such operation, 
involved project personnel will wear safety glasses, lab coats 
and acid-resistant gloves. Prior to initiation of such activity, 
the appropriate MSDS will be reviewed. All employees ,must take 
Hazardous Communication Training. :he chemically contaminated 
material will be hazardous waste and disposed of in proper 
fashion (see Section VI). 

V.2 Silent Discharge Plasma Cells 

The primary operational hazard with the SAP cells is high 
voltage. The power supplies utilized for cell operation have 
outputs as high as 30kV with several tenths of an ampere peak 
current.. Protection against high voltage exposure is 
accomplished in several ways. Only qualified project personnel 
are authorized to operate the SAP. The project's principal 
investigator shall designate such individuals. The SAP operators 
must be trained in CPR and have taken the Laboratory's electrical 
safety training course. At least two project personnel will be 
present in the ACL during SAP operation. The IEEE document 
entitled IEEE Recommended Practices for Safety in High-Voltage 
and High-Power Testing" is utilized for general guidance in 
enacting operational procedures. A copy of this document is 
available at the ACL's ES&H station. The SAP cell is enclosed in 
a box constructed of polycarbonate panels. This box in 
interlocked with the power supply such that any attempt to access 
the cell during operation deactivates the power supply. Warning 
lights are activated during SAP operation and appropriate hazard 
signs are posted in the vicinity of the cell. 

Secondary hazards associated with SAP operation include ozone and 
HCl generation as well as UV light emission from the plasma 
discharge. As noted previously, the PBR/SAP system represents an 
open loop configuration (with final gas discharge through a 
stack) such that reaction products produced within the cell are 
not released to the ACL environment. A thermal ozone destructor 
is connected to the SAP effluent line providing of effective 
elimination of 0 3 from the reaction product stream. In general, 
the amount of chlorocarbons in the SAP will itself be small and 
can easily be removed by the soda lime and/ or carbon traps 
before gas discharge represents a weak source of UV radiation. 
The polycarbonate enclosure surrounding the cell prevents any of 
this radiation from escaping into the ACL. 

V.3 Analytical Diagnostics 
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No apparent hazards are associated with operation of the various 
diagnostic equipment. All sample lines are connected directly to 
the instrumentation. A separate SOP for gas chromatograph 
operation is currently under review by HS Division personnel. 

VI. Estimated Output from PBR/SAP System 

For system operation at 1 kg-oil/hr (mixture comprised of 95% 
machining oil, 5% TCE) with 175% excess air (50% OF lel) AT 
1000°c, the following product amounts are anticipated. 

Product Volume Production Rate (lbs/hr) 

co <<1 ppm 6.5 (1 o-9 l 
C02 7.2% 3.14 
02 8.3% 2.6 
H20 7.5% 1. 33 
N2 76.9% 21.2 
HCL 447ppm 0.016 

98.9% NO 
NOX 8.5ppm 2. s n o-4 l 

1.1% N02 
Ozone -0.3% 0.14 
TCE <1ppm 2.9(10- 7

) 

VII. WASTE PRODUCTION AND MANAGEMENT 

As noted in Section V, the primary waste stream products are 
water, C02, CO, and HCL. At this time, HCL is considered to 
represent the major hazardous waste component produced in the 
process. The primary removal mechanism for (wet) HCL is via 
reaction with the alumina pellets in the PBR. The remaining 
fraction is captured in the liquid upstream of the SDP(dissolved 
in water) and two traps downstream of the SDP. Periodically, the 
bed and trap material will have to be replenished with fresh 
material. The used material represents the primary source of 
hazardous waste in this effort. The collected liquid may under 
some circumstances be used for quantitative analysis of PBR 
effluent. If not used for this purpose it will be treated as a 
hazardous liquid waste. 

Disposal of all hazardous waste will be done under the 
guidance of CLS-2's and/or CLS-6's hazardous waste coordinator. 
The frequency of bed/trap cleaning and replenishment will be 
dependent upon several factors including length of system 
operation, quantity of material processed, etc. 

In general, this project will adhere to the Waste Management 
Plan (Ch. VIII) and Waste Minimization Guidelines (Ch. XII, 
attachment VI) set forth in the Chemical and Laser Sciences 
Division ES&H Program Plan dated July 1991. A copy of this 
document is present in the ACL's ES&H station. Finally, 
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personnel associated with this project will attend the 
Laboratory's Hazardous Waste Generator Training course. 

VIII. GENERAL OPERATING PROCEDURES 

VIII.a Packed Bed Reactor 

With the fluid and oxidizer gas off, the fluid reservoir can 
be filled. The electric furnace is turned on. The temperature 
of the furnace is controlled using a set-point controller. 

When the PBR reaches the desired operating temperature(s) 
[small PBR has one zone, large PBR has three zones), the oxidizer 
gas is turned on and set to the desired flow rate. 

The fluid reservoir flow valve is opened and the fluid flow 
adjusted to the desired value. The oxidizer and fluid flow rate, 
the pressure and temperature distribution, and composition of the 
exhaust gas are monitored during the test. Adjustments to any of 
these para meters can be made as necessary to change operating 
conditions. The PBR effluent can be directed to the SDP or 
discharged through the exhaust stack. 

Upon test completion, turn off the fluid flow. Continue to 
flow the oxidizer gas to react any remaining bed fluid. 

Shut off oxidizer gas and either prepare for the next test 
or turn off the oven. 

VIII.b Silent Discharge Plasma Cell 

Ensure that the protective polycarbonate enclosure is in 
position around the cell. 

Activate the high voltage power supply. The red warning 
light will come on automatically at this time. 

Initiate gas flow. Gas may be supplied directly from the PBR 
or from prepared mixes. Monitor the effluent stream. Adjust 
cell power to maximize hydrocarbon and chlorocarbon destruction 
efficiency. 

When a test is completed, shut off the gas flow and the high 
voltage power supply. 

IX. SOP REVISION 

This SOP will be revised and reviewed if it becomes apparent 
that a change in procedure is required, the experimental 
apparatus is significantly altered, or if it becomes necessary to 
change the input stream composition. 

X. EMERGENCY PROCEDURES 

X.l General Emergency 
1. In the event of any noted or suspected malfunction with 

the PBR or SDP, shut off all liquid and gas flows. 
2. Deactivate the bed furnace and the SDP high voltage 

supply. 
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3. Evaluate the situation. If a true emergency exists: 
a) Evacuate the laboratory. 
b) Call 911 and report emergency. 
c) Notify supervisor and group leader. 

X.2 Thermal or Acid Burn 
1. If possible, perform on-site first-aid(i.e., treat 

injured area with cold water). 
2. Transport the injured person to HS-2 for treatment. 
3. Notify supervisor and group leader. 

X.3 High Voltage Accident 
In the event of a high voltage accident with the SDP: 
1. Shut off main power breaker to SDP power supply. 
2. If necessary bc;in CPR. 
3. Call 911 and report accident. 
4. Notify supervisor and group leader. 

X.4 Fire 
In the event of a fire with the PBR: 
1. Shut off gas and fluid flow. 
2. Deactivate furnace. 
3. Evacuate the area. 
4. Call 911 and report fire. 
5. Notify supervisor and group leader and Building Manager. 

X.5 Hazardous Gas Release 

XI.O 

In the event of a release of hazardous gas in the ACL: 
1. Evacuate the area immediately. 
2. If possible shut down the PBR/SDP system. 
3. Open all access doors to Building 128 and allow 

sufficient time for purging by outdoor air circulation. 
4. If someone receives excessive exposure to the gas, or if 

it is a significant release, call 911 and notify the 
supervisor and group leader and Building Manager. 

5. Repair the system. 

RESEARCH PLAN 

PBR/SDP treatment will involve the use of a pilot-scale unit to 
demonstrate the technical feasibility and performance capability 
of an innovative hazardous waste treatment technology. It is 
anticipated that this system has the potential to destroy 
hazardous waste organic constituents with a higher efficiency and 
without the production of typical undesirable high-temperature 
combustion products of present treatment technologies. It is 
believed that full-scale development of this system would provide 
distinct improvements over currently available treatment 
technologies, such as incineration, in terms of both destruction 
efficiency and effluent gas composition. 
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LANL has identified a need to explore alternative technologies 
for the treatment of hazardous organic wastes. LANL has already 
evaluated the SDP process as a post-incinerator treatment process 
for oils and solvents using surrogate products. Encouraging 
results from that evaluation has led to the construction and 
testing of a combined, two-stage packed bed reactor (PBR/SDP) 
unit. 

This section describes the parameters to be varied and monitored, 
general methods of sampling and analysis, and inspection 
procedures to be conducted under the RD&D permit. 

XI.l Objective 

The research objective of the work to be conducted under this 
permit is to determine if process data for a real waste stream is 
comparable with data produced for surrogates of that waste 
stream. The answer will determine if the present technology is 
worth pursuing on a more complex and hazardous waste in future 
research. Components of the waste have been tested individually 
in the unit as surrogate (i.e., non-waste) materials. These 
tests have demonstrated 99.99% destruction of the surrogates. 

The main purpose of obtaining a RD&D permit at this time is to 
allow the research to continue into a phase where an actual waste 
may be processed by the unit. If it can be successfully 
demonstrated that similar destructive efficiencies with the real 
waste can be achieved as those with the surrogate work, then 
modifications to this application may be made to deal with 
different and more complex waste than those proposed at this 
time. 

The objective of the RD&D permit will be to obtain data from the 
use of the PBR/SDP unit by treating hazardous wastes under 
several different operating conditions. Liquid hazardous wastes 
will be chosen from those wastes in storage at LANL and are 
described in Attachment L. The result of the work under this 
permit is anticipated to demonstrate the complete (greater than 
99.99%) destruction of the hazardous constituents of the waste 
samples. 

To date no wastes have been treated in the proposed RD&D unit. 
Several raw material (i.e., non-waste) surrogates have been 
tested to evaluate the effectiveness of the unit in treating 
organic constituents. PBR treatment has been conducted on 
mixtures of commercial cutting oil containing up to several 
percent trichlorethylene (TCE), trichloroethane (TCA), and carbon 
tetrachloride (CC1 4 ). These experiments have demonstrated that 
when the PBR unit is operated alone the unit is capable of 
removal of TCA down to the parts per million level and removal of 
TCE and CC1 4 down to approximately 100 parts per billion level. 
When the SDP unit has been operated alone, removal of >>99% TCE 
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and 90% CC1 4 have been noted. When the PBR/SDP unit treatment is combined, as proposed under the RD&D permit, mixtures containing several percent chlorocarbon concentrations have been removed to well below the 100 parts per billion level. 

XI.2 aperating Parameters and Monitoring Frequency 

The hazardous waste streams to be tested under the RD&D permit are identified in Attachment L. Under this RD&D permit, 
optimization of the PBR/SDP operating parameters will be refined and possible PBR/SDP limitations for treating the selected wastes will be determined. Furthermore, the specific system 
configuration and need for additional components will be reviewed for possible enhancement of the PBR/SDP system. Specific 
components included in this review may include atomizers, bed 
materials, pumps and compressors for injection, component 
construction materials, heat exchanger design, and external furnace configuration. 

Bench-scale studies for several operating parameters have already been conducted using surrogate materials. PBR/SDP work with surrogate materials, similar to those proposed under this permit, has not exceeded any LANL safety or environmental criteria. 
Using this previously gathered information, the research planned under the RD&D permit shall be conducted using the following 
operating parameters. 

Operating Parameter 

System configuration 

Number of PBR units 

Number of SDP cells 

Packed-bed temperature 

Input waste flow rate 

Oxidizing gas flow rate 

SDP cell voltage 

SDP cell voltage pulse repetition 

Experimental Range 

open or closed loop 

1 to 3 units 

1 to 3 cells 

250 to 1300 °C 

36 to 108 kg/day 

Up to 1460 1/min 

Up to 4 kilowatts 

Up to 4.5 kilohertz 

Mass balance calculations will be performed for each experiment 
to determine the final outcome of the hazardous waste 
constituents. 

XI.3 Monitoring Plan 

Monitoring equipment includes systems for process control and 

C9 



effluent and emission analysis that enable the operator of the PBR/SDP unit to take those measurements necessary to demonstrate that the unit is operating in a controlled and safe manner, is not presenting a hazard to human health and the environment, and is in compliance with permit conditions stipulated herein as per State and Federal regulatory requirements. 

The PBR/SDP unit is described in Attachment B, and shown in Figure 9. The monitoring system involves process monitoring and effluent and emissions monitoring. 

XI.3.1. Process Monitors 

The PBR/SDP treatment units are operated as a computer controlled system. Process monitoring includes the metering of gas flow rate, temperature, pressures, SDP cell voltage and current, and consumed electrical power, to provide for stable and safe operation of the PBR/SDP unit. Temperature sensors from the PBR unit(s), electrical power at the SDP cells, gas pressure and data from the on-line diagnostic equipment are all computer monitored. The system is designed to optimize hazardous waste destruction so that no more than one part per million of total hydrocarbons is detected in the effluent, as measured by the on-line diagnostic equipment. If the treatment system is not performing to the required minimum destruction level, the computer will shut off the waste feed rate and adjust the PBR temperature and SDP energy supply to increase the destruction efficiency of the system. 

If the computer-monitored temperature in the PBR or the gas pressure in the SDP becomes too high, the system is designed to automatically shut off. Equipment shut down is discussed in detail. 

XI.3.2. Emissions and Effluent Monitors 

As stated in Section 3, wastes generated during PBR/SDP treatment are expected to be primarily carbon dioxide, water, carbon monoxide, and acids, with traces of corrosion products from reaction of acidic effluent gases with process equipment, and traces of unreacted wastes and other combustion by-product gases. Monitoring of PBR/SDP effluents will parallel the accumulation of operating parameter and process data in order to analytically confirm these data, in addition to evaluating the effectiveness of the PBR/SDP technology. 

The composition of the gaseous effluent stream may be analyzed with several on-line diagnostic instruments including: Teledyne MaxS combustion gas analyzer (CA), Beckman Acculab 2 infrared (IR) spectrometer, Perkin Elmer Sigma 2000 Gas Chromatograph (GC) with both flame ionization and electron capture detector (which allows ppb-detection and sensitivity), UTI Model lOOC 0-300 amu mass spectrometer, a BIORAD FTIR spectrometer, and an ultraviolet 
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absorption cell (or equivalent instruments. Figure 9 and Figure 10 show the available sampling locations in the PBR/SDP system. 
The diagnostic equipment will analyze the effluent from one or 
more sampling points, depending on the data to be collected 
during a particular experiment. The diagnostic and monitoring 
equipment will provide a real-time indication of treatment 
performance. Although not all diagnostic equipment may be 
operated simultaneously, at a minimum, the gas chromatographic and FTIR spectrometer will be operated continuously. Other 
diagnostic equipment will operated intermittently to provide 
supplemental data. Attachment I describes the research-specific diagnostic equipment performance in further detail. 

The pH of the scrubber water will be monitored using an on-line pH meter to determine when neutralizing solution in each acid 
scrubber is spent and, consequently, when the scrubber wastewater 
reservoir should be emptied. Samples will be collected of the acid scrubber wastewater as described in Attachment A. 

XI.3.3 Equipment Shut Down 

Any upset condition that affects the unit's ability to perform 
within permit requirements or that poses a threat to human health or the environment will be cause for shut down of the unit. 
Malfunction of either the PBR or the SDP will also be cause to 
terminate an experiment. Equipment shut down will include 
immediate shut down of the waste feed system, continued input of the carrier gas to purge the system, and safe shut down of the 
remaining electrical, mechanical, and diagnostic equipment 
components. Shut down procedures to be followed in the event of 
an emergency are described above in the Standard Operating 
Procedures. 

Additionally, the PBR/SDP system is computer controlled. When 
unsafe temperatures in the PBR or high pressures in the SDP cells 
are detected, the computer is programmed to automatically shut 
off the waste feed system first, and then to shut off the PBR and 
SDP units. 

XI.4 Inspection Procedures 

Routine inspections of the PBR/SDP treatment unit equipment 
components shall be conducted as presented in Attachment C. 

DATA AND RECORDKEEPING 

Data on PBR/SDP operating parameters (feed rate, temperature, air 
flow), treated waste volume, and effluent composition as analyzed by on-line diagnostics equipment will be collected on a 
continuous basis. This data will be collected in the automated 
computer system databanks. Specifically these data include: 

Cll 



• 
• 
• 

• 
• 

• 
• 
• 
• 

Input waste feed rate into the PBR, 
Input gas feed rate into the PBR, 
PBR temperature, 
Effluent gas flow rate after the PBR 
Effluent gas flow rate before the SDP 
Effluent humidity and temperature after the PBR 
unit, 
Pressure in the packed bed, 
SDP cell power (voltage, charge, repetition), 
pH of the acid scrubbers solution, 
Effluent carbon dioxide, oxygen, and carbon 
monoxide composition. 

LANL's project monitoring records for data gathering and analysis 
of the effluent shall include: 

• Date and time of sampling, 
• Sampling location, 
• Name of individual(s) who performed the sampling 

or measurements; 

Environmental monitoring for protection of human health and the 
environment is an integral part of the overall research program. 
Continuous computer monitoring of the temperature and pressure in 
system ensures safe operating conditions, and monitoring of the 
effluent enables the researchers to evaluate treatment 
effectiveness. 

Data will be recorded in facility logbooks, and in the diagnostic 
instrument computer databases. At a minimum, all process 
monitoring (flow, temperature, pressure) will be conducted at 
hourly intervals during operation of the PBR/SDP unit, or 
whenever operating parameters are changed. Mass balance 
calculations will also be performed to determine the final 
outcome of the hazardous waste constituents. 

The on-site analytical laboratory performing the EPA analytical 
methods will submit summary reports of analytical results to the 
research project manager. At a minimum the summary reports shall 
contain (1) laboratory review/approval date and signature (2) 
date sample received; (3) sample preparation date; (4) sample 
analysis date; (5) preparation and analysis method reference; (6) 
sample identification number; (7) laboratory sample 
identification number; (8) sample reporting or detection limit; 
(9) laboratory quality control sample results including 
calculated percent recoveries, relative percent differences and 
self-imposed control limits, if applicable; and (10) dilution 
factors, if required for sample analysis. 

Records will be stored in a file cabinet in the Chemical and 
Laser Sciences (CLS) lab. Reports summarizing the findings of 
the RD&D project will be prepared on a monthly basis. Copies of 
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the monthly reports shall be submitted to the New Mexico Environment Department. 
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PERMIT ATTACHMENT D 

PREPAREDNESS AND PREVENTION: 

SECURITY AND SAFETY PLAN 

SECURITY 

The following information has been provided in accordance with 
the requirements of New Mexico HWMR-7, Part V, 40 CFR, §§ 264.14; and§§ 264.50 through 264.56; and§ 264.37. 

The PBR/SDP unit is located inside Building 128 at Technical Area 35 (TA-35) in Los Alamos, north-central New Mexico. Building 128 
is constructed of concrete, sheet metal and metal beams, and is 
structurally sound and secure against unauthorized entry through the walls, roof, or vents. 

Building 128 shall be actively monitored by research personnel 
during daytime hours, and no unauthorized personnel or unescorted visitors will be allowed into this research building. LANL's 
security force shall regularly patrol the areas outside of and 
surrounding Building 128. During off-hours, the doors to 
Building 128 shall be securely locked to prevent unauthorized 
entry. 

Barrier and Means to control Entry: 

Although TA-35 is surrounded by a barbed-wire topped chain-link fence, during off-hours the gate to TA-35 shall be closed and 
locked. LANL's security force will regularly patrol the area. 
The entrance to Building 128 shall be posted with a bilingual 
(English and Spanish) sign reading "Authorized Personnel Access 
Only." 

The Safety Plan implemented for the RD&D unit will complement 
those procedures approved in LANL's current RCRA Contingency Plan 
contained in the facility's RCRA permit authorized November 1989 
and those procedures specified in the "RCRA Interim Status 
Contingency Plan for Mixed Waste Units" prepared May 1992. 

The general emergency procedures applicable to the RD&D unit 
shall be in accordance with the Contingency Plan, Attachment J. 

SAFETY PLAN: 

An analysis of hazards related to the PBR/SDP unit must be 
performed by project personnel, group safety personnel, the 
building manager, and interactions with Health, Safety and 
Environmental Management personnel. Administrative control 
measures shall include personnel training and development of 
Standard Operating Procedures (SOP) 
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Access to communications or alarm systems 

Engineering control measures must include warning lights and 
alarm systems, electrical current breakers, protective shielding 
panels, electrical circuit designs, and pollution control 
equipment. 

The PBR/SDP unit must be configured to minimize hazards and 
appropriate measures shall be taken to conduct safe operations 
and to minimize potential emissions. Building 128, where the 
RD&D unit is located, must be equipped with the following safety 
systems: 

• Fire detection/alarm/annunciator system; 

• Fire suppression (sprinkler) system; 

• Ventilation system 

Aisle space 

Design and Operation of Facility 

The PBR/SDP unit shall operate with the following safety 
features: 

• Containers of hazardous wastes must be covered and 
stored in a secondary containment to minimize leakage 
hazards and precipitation run-on/run-off problems. 

• Waste injection line shall be equipped with a solenoid 
valve that will automatically shut off waste flow into 
the PBR, in the event that there is a cessation of 
oxidizing gas (oxygen and argon, or air) into the unit. 

• External shielding around the PBR unit to prevent 
contact with the heating elements. 

• The PBR/SDP system shall be computer controlled and 
designed to automatically shut down when unsafe PBR 
temperature and SDP cell gas pressure are detected. 

• The computer controlled system will be designed to 
monitor destruction efficiency. When minimum 
destruction requirements (i.e., no more than 1 part per 
million total hydrocarbons) is not being achieved by 
the system, the computer will shut off the waste feed, 
but continue to operate the PBR/SDP components to treat 
the remaining waste already present in the system. 

• The SOP cell shall be enclosed in a box constructed of 
polycarbonate panels. This box will be interlocked 
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• 

• 

• 

with the high voltage power supply system. Any attempt 
to access the SDP cell during operation shuts off the 
power supply. 

Red flashing high voltage warning light on main high 
voltage power supply equipment which will be activated 
when power supply in on. 

Power supply equipped with an emergency high-voltage 
shut-off button. 

Final effluent gas stack shall be equipped with a back
up granular activated carbon absorber to prevent the 
accidental release of hazardous substances in case of 
PBR/SDP unit malfunction during open-loop system 
operation. 

Operating Parameters 

Using previously gathered information obtained from bench-scale 
studies on surrogate materials(Attachment 1), LANL shall conduct the research planned under this (RD&D) permit in a manner that 
protects human health and the environment, using the following 
operating parameters: 

Operating Parameter 

System configuration 

Number of PBR units 

Number of SDP cells 

Packed-bed temperature 

Input waste flow rate 

Oxidizing gas flow rate 

SDP cell voltage 

SDP cell voltage pulse repetition 

Experimental Range 

Open or Closed loop 

1 to 3 units 

1 to 3 cells 

250 to 1300 oc 

36 to 108 kg/day 

Up to 1460 1/min 

Up to 4 kilowatts 

Up to 4.5 kilohertz 

Mass balance calculations shall be performed for each experiment 
to determine the final outcome of the hazardous waste 
constituents and the effectiveness of the hazardous waste 
treatment. 

A summary of potential hazards and mitigating measures is 
provided below in accordance with the requirements of HWM~-7, 
Part V, 40 CFR, § 264.17: 
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• FIRE HAZARDS 

Hazard Description: 

The packed-bed reactor will be heated by furnace and oxidizes 
organic liquids at temperatures ranging from 250°C to 1300°C. 
Electrical equipment can be a fire hazard. Flammable materials 
and wastes also pose a potential fire hazard. 

Potential Effects: Personnel injury; equipment damage. 

Safety Measures: 

The packed-bed reactor shall not be pressurized and will be 
operated with very lean fuel mixture to prevent ignition, 
deflagration, and explosion. Furnace heating elements are in 
vendor-supplied enclosures. Additional heat shields shall be 
provided for exposed hot plumbing. This computer controlled 
system will shut down PBR/SDP when excessive temperatures are 
detected. Building 128 shall be equipped with electronic 
heat/smoke detectors, building-wide alarm system, sprinkler 
system and fire extinguishers. All operating personnel will be 
properly trained to recognize hazards and respond to emergencies. 

ELECTRICAL HAZARDS 

Hazard Description: 

Power supplies, furnaces, computer equipment, diagnostics 
equipment, and tools use 115/208 volt service. SDP unit uses 
high-voltage (5 to 30 kV) equipment. 

Potential Effects: Personnel injury from electrical shock; 
equipment damage. 

Safety Measures: 

Electrical safety system must contain high voltage warning 
lights, emergency shut-off switch, and enclosure/cabinet 
interlocks. Red flashing high voltage warning light shall be 
mounted to the main high voltage power supply cabinet and be 
activated when high voltage supply is on. The emergency high 
voltage shut-off button shall be a prominent red button that 
interrupts high voltage supply under emergency conditions. 
Electrical interlocks prevent operation of high-voltage power 
supply if plasma cell enclosure or power supply cabinet door is 
not in place or properly closed. All electrical equipment must 
be properly grounded. All operating personnel shall be properly 
trained to recognize hazards and respond to emergencies. All 
personnel involved in potentially hazardous high voltage 
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operations must work in pairs in compliance with the "Buddy 
system" (29 CFR, Part 1910.120). 

• CHEMICAL HAZARDS 

Hazard Description: 

Hazardous liquid organic wastes are treated in the unit. 
Cleaning agents and solvents, such as acetone and alcohol, are 
used during equipment assembly and maintenance. 

Potential Effects: Personnel injury; equipment damage; fire. 

Safety Measures: 

Hazardous wastes containers in the RD&D ancillary storage area 
shall be placed in a secondary containment and covered to 
minimize leakage hazards and prevent precipitation run-on/run
off. Cleaning agents and solvents shall be stored in the 
chemical cabinet. MSDSs shall be kept in a notebook file at the 
RD&D unit. Rags containing cleaning solvents will be disposed of 
in approved containers. Containers shall be emptied by personnel 
with waste generator training at the Building 128 satellite 
storage area. 

The ventilation system of the PBR/SDP Unit, i.e. Building 128, 
shall consist of a through-the-wall fan with a capacity of 100 
cubic feet per minute. The PBR/SDP exhaust stack will be 
equipped with back-up activated carbon canister to prevent 
accidental release of hazardous constituents in case of equipment 
malfunction during open-loop system operation. Concentrations of 
hazardous gaseous effluents shall be monitored by associated 
diagnostic instruments. 

Building 128 shall be equipped with an emergency eye wash 
station. Chemical residues generated during RD&D treatment will 
be managed in approved containers and temporarily in Building 128 
satellite storage area. Wastes will be removed from the 
satellite storage area by LANL's Waste Management Group (EM-7) in 
accordance with procedures outlined in the existing RCRA permit 
for the facility. 

• MECHANICAL HAZARDS 

Hazard Description: 

Routine mechanical assembly and lifting operations are carried 
out at the RD&D unit. Accidents involving tools, fixtures, and 
lifting devices have the potential to cause personnel injury or 
equipment damage. 
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Potential Effects: Personnel injury; equipment damage. 

Safety Measures: 

Only approved lifts and hoists will be used. Personnel will be 
trained to exercise caution in the use of hand and power tools, 
wearing protective equipment such as safety glasses, hand gloves, 
respirators, and ear muffs. Personnel shall be shown the most 
appropriate way to lift an item in a manner that prevents 
injuries to their spinal system. Tripping and slipping hazards 
shall be mitigated by proper storage of equipment and good 
housekeeping. 

• COMPRESSED GAS HAZARDS 

Hazard Description: Compressed gases in bottles through K-size 
and pressures up to 3000 psi are normally used at the unit. 
There are no pressure vessels in the facility, both packed-bed 
and plasma cells operation at only 1 to 3 psi pressure 
differentials. 

Potential Effects: Personnel injury; equipment damage; chemical 
release. 

Safety Measures: 

Personnel shall receive training in the use of compressed gases 
and associated regulators, valves, gauges, and plumbing. Proper 
regulators will be used for various gases and gas cylinders. 
Check valves shall be installed on equipment to prevent build-up 
of hazardous stored compressive energy and consequent mechanical 
failure. The PBR unit shall be equipped with thermocouples and 
mechanical gauges that measure the temperature and pressures 
generated in the packed-bed. Unit operators shall monitor the 
PBR/SDP temperature and pressure in order to prevent explosions 
from occurring. 

Arrangements with local authorities 

LANL must attempt to make arrangements to familiarize the local 
authorities (e.g., police, fire department, emergency 
organizations, etc.) with layout of the facility, properties of 
hazardous waste handled at the facility, and evacuation routes in 
compliance with HWMR-7, Part V, 40 CFR, § 264.37. A detailed 
description of the local authorities (specific to the subject 
RD&D activity) with whom LANL has made arrangements has been 
provided in Attachment J (Contingency Plan) . 
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PERMIT ATTACHMENT E 

INSPECTION PLAN 

This section describes the general inspection procedures and schedule for the LANL Research, Development and Demonstration (RD&D) Packed-Bed Reactor/Silent Discharge Plasma (PBR/SDP) Unit located in Building 128 of Technical Area 35 (TA-35) . The information submitted is in accordance with the requirements of HWMR-7, Part V, §264.15. 

Inspection of the PBR/SDP Unit 

LANL shall conduct routine inspections of the PBR/SDP treatment unit equipment components to identify equipment malfunction, deterioration, and operator errors that might lead to a release of hazardous waste to the environment and pose a threat to human health and the environment. Additionally, the ancillary hazardous waste storage area will be inspected to ensure that no releases to the environment have occurred or may potentially occur. 

Frequency of Inspection: 

Inspections shall be conducted every day that the PBR/SDP system is operated, to identify problems promptly and allow for timely repair and cleanup. Research operators of the PBR/SDP unit will be responsible for conducting inspections, and originals of the inspection records will be kept in an inspection logbook by the RD&D research group. 

Schedule of Inspection: 

LANL shall inspect all safety and emergency equipment, security devices, operating and structural equipment, monitoring 
equipment, and communication equipment using the schedule in Table B-1. The schedule shall be kept at the facility. In addition, the exterior of Building 128 and the ancillary storage will be examined per security Police schedule for signs of 
vandalism, intruders, and fire. 

Further, if an inspection indicates that corrective action measures are warranted, any and all actions taken, along with time, date, and other pertinent information, must be recorded on the inspection form and all subsequent inspection forms until corrective measures are completed. If a condition is found in which a release to the environment is imminent or has already occurred, the unit shall be shut down by the RD&D supervisor or a designated representative. 

Also, any upset condition that affects the unit's ability to 

E1 



perform within permit requirements or that poses a threat to 
human health or the environment will be cause for shut down of 
the unit. Malfunction of either the PBR or the SDP will also be 
cause to terminate the experiment. If at any stage of the 
experiment, an assessment indicates that human health or the 
environment may be adversely affected, the Contingency Plan, 
provided as Attachment J, shall be implemented. 

Provision for Aisle Space 

Aisle space must be maintained around the PBR/SDP unit to allow 
unobstructed movement of personnel and any fire protection 
equipment, spill control equipment, or decontamination equipment 
that may be needed to respond to an emergency at the treatment 
unit. Aisle space will be actively maintained through 
inspections of the area to be performed each day that the unit is 
operated. 

Quarterly Environmental Safety & Health (ES&H) inspections of 
Building 128 shall be conducted by the group ES&H officer in 
conjunction with one or more of the following personnel: group 
leader (or qualified delegate), division EH&S committee member, 
division office representative, and a Health and Safety (HS) 
division representative. Both Occupational Safety and Health 
Administration (OSHA) and RCRA deficiencies will be noted during 
the quarterly inspection. 

Items covered shall include: Signs and other postings, Standard 
Operating Procedures(SOP) availability, Material Safety Data 
Sheet (MSDS) availability, waste handling procedures, provisions 
for spills of hazardous materials, fire extinguishers, personal 
protective equipment availability, housekeeping, chemical 
storage, compressed gas cylinder storage, ventilation, and 
building perimeter. Deficiencies noted during the inspection 
shall be recorded in a memo, which prioritizes the deficiency 
(i.e., imminent danger, serious risk, low risk, minor condition) 
for attention and corrective action. Records of the inspections 
are to be maintained by the group leader and group ES&H officer. 

Recordkeeping/Inspection Log 

Problems related to equipment or operational malfunction, 
deterioration, or operator error will be recorded in the logbook 
that will be maintained throughout the RD&D project. Details of 
the corrective action measures taken in response to these errors 
will also be recorded in the project logbook. Inspection records 
will be retained for a minimum of three years from the date of 
inspection. At a minimum, these records must include the date 
and time of the inspection, the name of the inspector, a notation 
of the observation made, and the date and nature of any repairs 
or other remedial action. 
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AIR QUALITY STANDARDS: 

The following information has been supplied in accordance with the requirements of HWMR-7, Part V, §264, Subpart BB. 

Although any accidental releases of hazardous waste at Building 128 might cause little or no threat to human health and the environment, (because the PBR/SDP project is a pilot-scale experiment) LANL's Air Quality Section (EM-8) shall conduct air monitoring activity around the RD&D facility. 

All specific pieces of equipment including valves shall be monitored monthly to detect leaks. Any valve for which a leak is not detected for two successive months may be monitored the first month of every succeeding quarter, beginning with the next quarter, until a leak is detected. If a leak is detected, it shall be repaired as soon as practicable, but not later than 15 calendar days after the leak is detected. 

The monitoring plan both for the PBR/SDP unit including the emissions and effluent monitors shall be conducted as outlined in the Standard Operating Procedures and Research Plan described in Permit Attachment C. 

LOCATION STANDARDS: 

The following information has been provided in accordance with the requirements of HWMR-7, Part V, §264.18. 

At TA-35 where the RD&D facility is located, all of the exposed rocks are of the Tshirege member of the Bandelier Tuff which is about 1.13 million years old. A projected/inferred fault line passes east of the already existing Building 128. The possible presence of the Guaje Mountain fault is indicated by discrete fault scarps. However, in the area surrounding TA-35 where 
building 128 is situated, similar scarps have not been observed. 

TA-63, directly south of TA-35-128 is the proposed location for the new Hazardous Waste Treatment Facility. As required to 
comply with the seismic standards in HWMR-7, Part IX, 
§270 .14 (b) (11) (ii), subsurface exploration was performed at TA-63 during the Fall of 1992 and summer of 1993 by Woodward-Clyde Federal Services under contract to LANL. Exploration trenches driven within the bounds of and perpendicular to TA-63 revealed that no faults which have displacement in Holocene time are present at TA-63 or in the vicinity of the Guaje Mountain fault projection. 
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PERMIT ATTACHMENT F 

INSPECTION RECORD FORM 



Inspection Sheet (page 1 of 2) 
PACKED BED REACTOR/SILENT DISCHARGE PLASMA UNIT 

PART I 
Enter condition of it~ inspected (OK or AR.) in column for day Inspected. 

ITO. IISPECTED FO. ~ ... llE ~ Till Fll SAl 
RD&D Unit Equi J:llleflt Properly functioning; signs 

of leaks or deterioration. 

RDID Uaste Container Storage Deterioration and leaks; 
Area corrosion, damage; any leaks 

or rainwater In berm/pan; 
condition of berr-.'pan; all 
containers sealed closed. 
Ensure that only waste to be 
treated In the AO&o unit Is 
stored In area. 

Labels All waate storage containers ,., 
Inspected for hazardous 
waste labels Identifying 
contents. 

Uarnlng Signs Check for MAuthorlzed 
Personnel Access OnlyM signs 
at entry doors. 

Building Security Condition of doors/locka. 

Aisle Space Mlninun of 2 feet of aisle 
space Ia maintained around 
RD&o hazardous waste 
container storage area and 
around the AO&o unit Itself. 

Spill Control and fire Present and In good working 
Emergency Equipnent order. 

DATE Date of Inspection. 

TIME Time of Inspection. 

INSPECTOR Inspector Initials. 



., 
N 

PART II 

Inspection Sheet (page 2 of 2) 
PACKED BED REACTOR/SILENT DISCHAROB PLASMA UNIT 

For any AA (Action Required) in PART I above, describe below: action required, action taken, date of action. Attech additional sheets If necessary. Inspector• must deteil any deficiency noted above. Items to be Included are: type of probl~, eny action taken, end the date/time of the action. Provide elgr~ture of individual performir~ inspection, dally date and time record was signed and completed. 

IIISPEClOl ltME ..t SI~T~ DATE ..J TIME ACTil* REQUIRED ACTil* TAKEII 



PERMIT ATTACHMENT G 

PERSONNEL TRAINING 

The information contained in this section outlines the 
responsibilities and training programs for personnel at the PBR/SDP Unit, as required to demonstrate compliance with HWMR-7, Part V, § 264.16 and Part IX, § 270.14(b) (12). 

Dr. Louis A. Rosocha will lead the RD&D program for the PBR/SDP unit. He is the principal investigator for this project and has overall responsibility for technical and program leadership, guidance, and interfacing. He has a doctoral degree in physics from the University of Wisconsin, Madison. 

Personnel authorized to operate the PBR/SDP system and their duties are described below. In the absence of any of the personnel listed below, only qualified and suitably trained personnel shall be authorized to perform the RD&D experiments. 

Name 

John Coogan 

Roger Tenant 

Mike Kang 

Graydon Anderson 

Rudy Vargas 

Heidi Heck 

Laurie Bechtold 

Responsibility 

Scientific and Technical 
Oversight, Daily Operations, 
Analytical Diagnostics, 
Process Modelling 

Mechanical Engineering Support 

Electrical Engineering Support 

Analytical Diagnostics and 
Instrumentation 

Overall Technician Support 

Analytical Diagnostics and 
Instrumentation 

Process Modelling 

LANL's personnel training program conforming to RCRA requirements shall be managed by the LANL Risk Management Support Group (HS-3) of the Health and Safety (HS) Division. Records of formal training for each person who manages hazardous waste must be maintained in the HS-3 training office. At a minimum, all PBR/SDP operations personnel must receive the following training: 
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• General Employee Training (GET) 

• Introduction to Hazard Communication 

• OSHA Hazardous Waste Operations (29 CFR 1910.120) and 
an annual Refresher Course (as necessary) 

• Waste Generator Training 

• CPR - Adult 

• First Aid - Standard 

• Electrical Safety Awareness Training 

• Pressure Safety: Compressed Gas Systems 

• Contingency Plan/Spill Prevention, Control and 
Countermeasure (SPCC) Plan 

Procedures for using, inspecting, repairing, and 
replacing facility emergency and monitoring equipment 

Key parameters for automatic waste feed cut-off systems 

Response to fires or explosions 

Shut down of operations 

Division and group leaders and immediate supervisors shall be 
responsible for ensuring that education and training in site
specific emergency response procedures and in LANL's emergency 
response program are also provided. Periodic unannounced 
emergency drills and exercises shall be used to familiarize 
employees with emergency procedures. 

Additionally, authorized personnel will receive unit-specific 
training in Standard Operating Procedures (SOP), a copy of which 
has been included herein as Permit Attachment C. The SOP shall 
be reviewed at least annually and updated when necessary. Review 
and revision of SOPs will be directed by LANL's Environmental 
Protection Group (EM-8). 

The safety training records of new staff must be reviewed upon 
assignment to the research unit. Additional training shall be 
designated as necessary. Individual training records of 
operations personnel will be reviewed annually by the team 
leader. 

All new LANL employees must receive appropriate training within six months of their date of hire or within six months of their 
transfer date to a position involving handling of hazardous 
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waste. Personnel must not work in unsupervised positions until they have successfully completed the appropriate levels of training for their position and responsibilities. 

LANL shall maintain the following documents and records at the RD&D facility: 

(1) The job title for each position at the PBR/SDP unit 
related to hazardous waste management, and the name of 
the employee filling each job; 

(2) A written job description of the responsibilities and 
duties of each personnel. This must include the 
requisite skill, education or other qualifications; 

(3) A written description of the type and amount of both 
introductory and continuing training that will be given 
to each person filling a specific position at the 
facility; 

(4) Training records on current personnel must be kept 
until closure of the facility. Training records on 
former employees must be kept for at least three years 
from the date the employee last worked at the facility. 

The following pages contain the RD&D Training Course Summaries and Personnel Training Records: 
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Subiect: General Emplovee Training (GEn 

Relevant 
Complimce 
Requirements DOE 5480.10, DOE 5480.11, DOE 5480.20, and LP 106-01.0 

Description GET c:cnsists of the following fifteen training modules. 

Facilities (5974) 
Polides(5975) 
Quality Assurance (5976) 
Security (5977) 
Safeguard Awareness (5711) 
ES&H Policy (5542) 
Employee Participation Packet (4459) 
OSHA Rights and Regulations (5543) 
Industrial Safety (5540) 
F1re Protection (5224) 
Emergency Management (5544) 
Industrial Hygiene (5545) 
Occupational Medicine (5546) 
Radiation Protection for the Occupational Worker (5547) 
Lockout/Tagout (5541) 
Environment (5548) 

Audience All new employees, amtractors, affiliates, long·tmn visitors, and 
co-op students. 

Prerequilita None 

RetraiiUD& Radiation Protection for the Occupational Worker (5547): every 
two years 

Contact 

OSHA Rights and Regulations (5543): yearly 

Lockout/Tagout (5541): every two years 

8 hours 

Every Monday and Tuesday as pan of the hiring process 

HS-3, 7~, K4i'9 
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Subject: Health Course Number: 2398 Course: Introduction to Hazard Communication 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequiaita 

Retraining 

Length 

Frequency 

Contact 

ARs 1-4, 1-9, 2-1, 6-1,6-2,6-3,6-4,6-5,6-6, 6-7,6-8,6-9, S.l, S.3, and 12-1 

Provides infonnation about requirements of the Hazard Communication Standard and its application at the Laboratory; includes detailed discussion of employee's right to know, labeling requirements, and Material Safety Data Sheets CMSDSs) and the general principles of hazard recognition, evaluation, and control. 

Required for all new and transferred employees and visitors who work directly with chemicals or who may be routinely exposed to chemicals during the course of their normal work activities. 

None 

None 

2 hours 

Weekly 

HS-3, 7-00.59, K494 

GS 



Subject: Environment Course Number: 4465 
Course: Hazardous Waste Operations: Occasional Site Worker (24 hr) 

Relevant 
Compliance 
Requirements 

Description 

Audience 

Prerequisite 

Retraining 

Length 

Frequency 

Contact 

29 CFR 1910.120 

Meets OSHA training requirements as described in 29 CFR 
1910.120. Topics include regulations, rights and responsibilities of 
workers, nature of hazards, toxicology, industrial hygiene, 
monitoring methods and equipment, hazard evaluation, storage, 
handling and labeling, personal protective equipment, engineering 
controls, decontamination, and emergency response plans. One 
additional day of field experience under a trained, experienced 
supervisor is required to complete the training. 

Required for workers who are on the site of a treatment, storage, 
and disposal CTSD) facility or a solid waste management unit 
(SWMU) only occasionally for a specific limited task (such as, but 
not limited to, groundwater monitoring, land surveying, and 
geophysical surveying) and who are unlikely to be exposed to 
hazard)evels over permissible exposure limits and published 
exposure limits. 

None 

8 hours once a year; see Hazardous Waste Operations Refresher 
(Course 4466) 

24 hours 

As needed 

HS-3, 7..()()59, MS K479 

GFi 



Subject: Environment Course Number: 4466 Course: Hazardous Waste Operations: Refresher 

Relevant 
Compli.ance 
Requirements 

Description 

Audience 

Prerequisite 

Retraining 

Length 

Frequency 

Contact 

None 

Meets annual refresher training requirements for anyone who has 
completed 24- or 40-hour OSHA training as desaibed in 29 CFR 1910.120. Topics include a review of regulations, toxicology, 
industrial hygiene, monitoring and sampling, and personal 
protective equipment. 

Required for all employees and supervisors who have taken the 
Hazardous Waste Operations courses for Occasional or General Site 
Workers. 

Hazardous Waste Operations: Occasional Site Worker (24 hr, 
Course 4465) or Hazardous Waste Operations: General Site Worker 
( 40 hr, Course 4464) 

Yearly 

8 hours 

As needed 

HS-3, 7-0059, MS K479 

G7 



Subject: Environment Course Number: 4419 
Course: Hazardous Waste Generator Trainin~ 

Relevant 
Compliance 
Requirements 

Desaiption 

Audience 

Prerequisite 

Retraining 

Length 

Frequency 

Contact 

ARs 9-4 and 10-3 

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 

2hours 

Weekly (module in Extended General Employee Training) 

HS-3, 7-0059, MS K479 

G8 



Subject: Health 
Course: CPR: Adult 

Relevant 
Compliance 

Course Number: 3583 

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

Description Includes artifidal 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. 

Audience 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 suc:c:essful 
completion of First Aid: Standard or CPR: Community. 

Prerequisites None 

Retraining Once a year 

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

Frequency As needed 

Contact HS-2, 7-7251, 0421 

G9 



Subject: Health Course Number: 3.: Course: First Aid: Standard 

Relevant 
Compliance 
Requirements 

Desaiption 

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 chokin: 
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 com pie· 
this course are issued an American Red Cross certification card fc 
(1) adult CPR valid for 1 year and (2) standard first aid valid for: 
years. Students must complete the entire course to receive eithe:
certification. 

Suggested for all interested Laboratory employees, and espedall· 
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 flarr,~ 
producing operations and in limited egress/ confined spaces (~ 
Relevant Compliance Requirements listed above). 

None 

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

Shours 

As needed 

~2,7-7251,()421 

GlO 



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

Relevant 
Compliance 
Requirements 

DesaiptiOD 

Audience 

Prerequisites 

Length 

Frequency 

Contact 

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, 7-0059, K479 



Subject: Safety Course Number: 5264 
Course: Pressure Safety: Compressed Gas Systems 

Relevant 
Complimce 
Requirements 

Description 

Audience 

Prerequisites 

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 

4 hours 

4 times a year and as needed 

~3, 7-oo.59, K4i9 



~010 "OS ALAMOS NATIONAL LABORATORY EMPLOYEE OEVELOPMENT SYSTEM 
:1.1. EMPLOYEE TRANSCRIPTS 

OIVISION 79 
CROUP 7906 c:.s-o 
Z·NO/NAME: 106751 COOGAN JOHN J 

CClJRSE 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 
HAZARDOUS WASTE GENERATOR TRAINING • 
CLS·6 GROUP WEEKLY ES&H MEETING 
CLS·6 GROUP WEEKLY ES&H MEETING 
CLS·6 SAFETY MEETING 
CLS-6 SAFETY MEETING 
CLS·6 SAFETY MEETING 
CLS·6 SAFETY MEETING 
MERCURY SAFETY WORKSHOP PART II 
CLS·6 GROUP WEEKLY Es&H MEETING 
CLS·6 GROUP WEEKLY Es&H MEETING 
ELECTRICAL SAFETY AWARENESS 
CLS·6 GROUP WEEKLY Es&H MEETING 

ANOS COLLOQUII.M·S. HEClER·CLS 
.rC SAFETY UPDATE 

•• rC • ADULT 
X·RAY SAFETY•INDUSTRIAL 
ES&H MEETING·CLS DIVISION 
LASER SAFETY COURSE··CLS DIVISION 
FIRE EXTINGUISHER TRAINING: FIGHT OR 
ES&H EMPLOYEE PARTICIPATION PAClET 
CPR • COMMUNITY 
ANNUAL SECURITY REFRESHER 
NEW EMPLOYEE SAFETY ORIENTATION 
HAZ/COM TRAINING • INTRODUCTION 

*ST = status 
*C = comolete 

HSE 

FLIGHT 

COURSE 
NUMBER 

............. 

5429 
5543 
5547 
5541 
3583 

769 
61n 
4419 
5525 
5525 
61n 
61n 
61n 
61n 
6058 
5525 
5525 
2377 
5525 
5620 
3565 
3553 
2383 
5565 
5534 
5224 
4459 
3582 
1425 

793 
2398 

FROM 01/01/1979 TO :6;09/1993 

SESSION SESSION GRClJP COST PrJ! 
NUMBER DATE CHARGED CNTR C::CE HCAJRS . ........... ........... . .. . .. . ..... 

31 02/18/93 CLS·6 1.50 
81 10/19/92 CLS·6 .so 
81 10/19/92 CLS·6 1 .00 
81 10/19/92 CLS·6 .25 

849 05/14/92 CLS·6 1..00 
20 03/05/92 CLS·6 1..00 
5 12/05/91 CLS·6 1 .oo 

165 11/08/91 CLS·6 3.00 
3 11/07/91 CLS·6 1.50 
4 10/24/91 CLS·6 1.50 

10/10/91 CLS·6 1. 00 
4 10/03/91 CLS·6 1.00 
3 09/25/91 CLS·6 1.00 
2 09/19/91 CLS·6 l.OD 
1 09/18/91 CLS·6 4.00 
5 09/12/91 CLS·6 1.50 
6 09/05/91 CLS·6 1.50 

82 08/29/91 CLS·7 3.00 
1 08/29/91 CLS·7 1.5D 
2 08/21/91 CLS·6 1.50 
4 08/15/91 CLS·7 1.00 

543 08/09/91 CLS·7 1..00 
1 1 06/24/91 CLS·7 1..00 
1 05/09/91 CLS·7 1.50 
1 03/27/91 CLS·7 7"95 0 X 'iT6 8.00 
2 02/28/91 CLS·7 5750 .50 

149 01/23/91 CLS·6 .50 
44 07/13/90 CLS·7 5750 a.oo 
42 04/01/90 CLS·7 6013 2.00 
sa 03/30/90 CLS·7 5750 1.50 
36 03/12/90 CLS·7 5750 2.00 

* FEE ST 
-.............. 

~* 

: 

: 
: 
: 
: 

: 
: 
: 
c 
: 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
: 
c 
: 
c 
c 
c 



·8010 LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PACE 19:14 EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06/C9/' 

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

CClJRSE SESSION SESSION CROJP COST PCM 
CClJRSE TITLE NUMBER NUMBER DATE CHAR CEO CNTR COOE HOJRS FEE ST 

------------------------·········--------··········------------ ...................... ... -.............. - ... .................. ... -. . -.. - ................ 
SUBSTANCE ABUSE AWARENESS FOR EMPLOYEES · CLS PERSONNEL n67 02/19/93 CLS·2 6303 X597 2.00 c C.E. T. • OSHA RIGHTS ANO REGULATIONS 5543 91 01/04/93 CLS·2 .50 : G.E.T. • LOCKOJT/TAGOJT TRAINING FOR AFFECTED EMPLOYEES 5541 91 01/04/93 CLS·2 .25 c G.E. r. • 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 so 10/13/92 CLS·2 .so c 
G.E. T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 5547 so 10/13/92 CLS·2 1. 00 : 
G.E.T. • LOCKOJT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 5541 so 10/13/92 CLS·2 .25 c 
PRESSURE SAFETY SEMINAR FOR ENGINEERS 3573 2 06/11/92 CLS·2 8.00 
LASER SAFETY UPDATE 3565 5 09112/91 CLS·3 1.00 c 
HAZARDOJS WASTE GENERATOR TRAINING • HSE 4419 159 08/28/91 CLS·3 3.00 c 
ES&H GROJP BREIFING • CLS·3 5520 1 08/02/91 CLS·3 2.50 c 
ELECTRICAL SAFETY AWARENESS z:sn 78 07/17/91 CLS·3 3.00 ~ 

~ 

GROUP SPECIFIC HAZARDOJS 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 1 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 C1.S·5 7905 .19 c 

'MINE SHOP OVERVIEW 7649 11/07/90 CLS·2 7905 XG79 2.00 c 
. .iSUAL OCCURRENCES REPORT 7650 1 05/02/90 CLS·2 2.00 c 

ANNUAL SECURITY REFRESHER 1425 42 04/01/90 CLS·S 6613 2.00 : 
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 : 
PRESSURE SEMINAR FOR ENGINEERS CPS·04) 3573 03/02/89 CLS·5 5750 8.00 c 
PRESSURE SAFETY ORIENTATION CPS·01) 3570 1 02/28/89 CLS·S 5750 5.00 c 
LASER SAFETY UPOATE 3565 1 02/01/89 CLS·5 5701 1.00 c 
ELECTRICAL SAFETY AWARENESS 2:sn 5 06/09/88 CLS·5 5750 2.50 c 
ELECTRICAL SAFETY AWARENESS nn 22 06/09/88 CLS·5 5750 2.50 c: 
CHEMICAL HAZARD TRNING 861 10 03/02/88 CLS·5 5750 1.00 
NON·OISCLOSURE SECURITY AGREEMENT 1427 36 07/01/87 CLS·S 6613 1.00 
SECURITY REFRESHER TRNG 1540 96 06/03/87 CLS·5 7800 
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 : 
CORROSION ENGINEERING 291 2 07/16/84 AT·4 6303 24.00 250.00 : 
CPR 674 60 03/06/84 AT·4 5700 2.00 56.00 : 
HAZARDOUS MATERIAL TRAIN 1283 6 05!13/83 9708 6200 : 
PROJECT MANAGEMENT 24 6 10/27/81 8201 0000 192.00 c 

Gl4 
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LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM PAGE 
EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO S6i09!1993 06/09;93 

D lVI SION 79 
GRCliP 7906 CLS·6 
Z·NO/NAHE: 098271 (ANG MICHAEL 

CClJRSE 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. · LOCKClJT/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·$. HECKER·CLS 
ALL HANDS COLLOQUIUM•$. HECKER·CLS 
LASER SAFETY UPDATE 
X·RAY SAFETY-INDUSTRIAL 
E~·~ MEETING·CLS DIVISION 

SAFETY COURSE··CLS DIVISION 
. 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 NANAGEMENT 
HP CHECKLIST AND ORIENTATION 
ELECTRICAL SAFETY AWARENESS 
LASER SAFETY ORIENTATION 
CHEMICAL HAZARD TRNING 
CPR 
CPR REFRESHER 
SECURITY REFRESHER TRIG 
INITIAL NEW HIRE INDOCTRIIIATIOI 
HAZ FLOURINE + HYDRO fLOI 

~ REFRESHER 
.Jit 

NON·DISCLOSURE SECURITY AGREEMEIT 
TRAVEL FOR TRAINING 
ELECTRICAL SAFETY 
EX CELL 

G15 

CClJRSE SESSION SESSION GRClJP COST PGH 
NUMBER NUMBER DATE CHARGED CNTR COCE HCliRS 

5429 31 
5543 81 
5547 81 
5541 81 
3583 849 

769 20 
61n 5 
2377 90 
4419 173 
5525 4 
61n 1 
61n 4 
61n 2 
5525 5 
3583 525 
5620 1 
5620 2 
3565 4 
2343 15 
5565 
5534 1 
5224 2 
4459 149 
3583 352 
1425 42 
2398 36 
3597 16 
3582 11 
3184 1 
2319 23 
2377 14 
670 3 
861 11 
895 129 
616 121 

1540 97 
1424 3 
7!2 1 
616 n 

1171 12 
1427 9 
1867 36 
787 16 

31 9 

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 CL$·6 
11/05/91 CLS·6 
11/04/91 CLS·6 
10/24/91 CLS·6 
10/10/91 CLS·6 
10/03/91 CL$·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 
02/21/91 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 
01128/17 CLS·7 
07/23/17 CLS· 7 
06/04/17 CLS· 7 
01/01/17 CLS·7 
09/r¥9/86 CLS· 7 
06/24/86 CLS· 7 
06/25/15 1707 
04/12/15 1707 
04/02/15 1707 
01/08/15 1707 
10/01/14 1707 

1.50 
.so 

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 8.00 
57'50 . 50 

.50 
57'50 4.00 
6613 2.00 
57'50 2.00 
57'50 1 .00 
57'50 8.00 
7907 28.00 
5703 1.50 
57'50 2.50 
57'50 2.50 
57'50 1.00 
5700 
5700 4.00 
7800 
6613 1.00 
5700 
5700 4.00 
1700 2.00 
6613 1.00 
1700 
5700 
0000 

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 

217.00 c 
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EMPLOYEE TRANSCRIPTS FROM 01/01/1979 TO 06/09/1993 06/091 

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

CCAJRSE TITLE 

SEXUAL HARASSMENT PREVENTION TRAINING FOR EMPLOYEES 
G.E.T. • RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 
G.E.T. • OSHA RIGHTS AND REGULATIONS 
G.E.T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 
ELECTRICAL SAFETY AWARENESS 
HAZARDOUS WASTE GENERATOR TRAINING · HSE 
PRESSURE SAFETY ORIENTATION 
LASER SAFETY ORIENTATION 
INCIDENTAL CRANE CERTIFIED 
CRANE SAFETY: INCIDENTAL OPERATORS 
RADIOLOGICALLY CONTROLLED AREA ACCESS 
ES&H GROUP BREIFING • CLS·3 
ES&H EMPLOYEE PARTICIPATION PACKET 
BACK CARE CLINIC 
SAFETY MEETING · CLS·3 
ANNUAL SECURITY REFRESHER 
HAZ/COM TRAINING • INTRODUCTION 
CHEMICAL HAZARD TRNING 
SECURITY REFRESHER TRNG 
...... ·DISCLOSURE SECURITY AGREEMENT 

iiAL NEW HIRE INDCXTRINATION 
~TRATEGIC PLANNING 
AAR TRAINING 
CPR REFRESHER 
CPR REFRESHER 
AFFIRMATIVE ACTION REP TR 
CPR 
CPR 

Gl6 

CCAJRSE 
NUMBER 

5429 
5547 
5543 

SESSION SESSION 
NUMBER DATE 

CRCAJP 
CHARGED 

36 04/01/93 CLS·4 
81 10/19/92 CLS·4 
81 10/19/92 CLS·4 

5541 81 10!19/92 CLS·4 
2377 113 08/27/92 CLS·4 
4419 191 04/D7/92 CLS·4 

769 2D 03/05/92 CLS·4 
670 44 1D/D2/91 CLS·3 

5650 2 08/29/91 CLS·4 
2396 39 08/29/91 CLS·3 
5621 08/05/91 CLS·3 
5520 08/02/91 CLS·3 
4459 149 01/23/91 CLS·4 

747 35 06/D1/90 CLS·3 
4470 D5/04/90 CLS·3 
1425 42 04/01/90 CLS·3 
2398 47 03!05/90 CLS·3 
861 11 03/23/88 CLS·3 

1540 104 08/25/87 CLS·3 
1427 36 07/01/87 CLS·3 
1424 3 01/01/87 CLS·3 

75 27 08/13/86 CLS·3 
927 1 07/22/85 CLS·3 
699 43 04/19/85 CLS·3 
699 49 01/16/84 CLS·3 
947 3 11/22/83 CLS·3 

1551 03/07/83 CLS·3 
674 4 02/07/83 CLS·3 

COST PCM 
CNTR COOE HOURS 

1.50 
1.00 

.50 

FEE ST 

c 
c 
c 

.25 c 
3.00 
3.00 c 
4.00 c 
2.50 c 
1.00 
4.00 

7950 X776 1 .00 C 

2.50 
.50 

5750 2.00 
5750 .50 
6613 2.00 
5750 2.00 
5750 1 .00 
7800 
6613 1.00 
6613 1.00 
6303 1.00 471.00 ( 
5900 
5700 
5700 
5900 
7900 2.00 36.00 . 
5700 2.00 50.00 
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EMPLOYEE TRANSCRIPTS FROM 01/01n979 TO 06/09!1993 o6;o9;9· 

DIVISION 79 
GROUP 7902 CL S • 2 
Z·NO/NAME: 088372 VARGAS RUDOLPH 

COURSE TITLE 

SUBSTANCE ABUSE AWARENESS FOR EMPLOYEES • CLS PERSONNEL 
G.E.T. • RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 
G.E.T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 
G.E.T. ·OSHA RIGHTS AND REGULATIONS 
G.E.T. ·OSHA RIGHTS AND REGULATIONS 
G.E.T. · LOCKOUT/TAGOUT TRAINING FOR AFFECTED EMPLOYEES 
G.E.T. · RADIATION PROTECTION TRAINING FOR THE OCCUPATIONAL WOR 
RESPIRATORS: AIR-PURIFYING 
LOCKOUT/TAGOUT • CONTROL OF HAZARDOUS ENERGY CVIDEO) 
LASER SAFETY UPDATE 
ES&H ORIENTATION FOR NEW EMPLOYEES 
HAZARDOUS WASTE GENERATOR TRAINING • HSE 
CARD OF AUTHORITY · HAZARDOUS WASTE MANAGEMENT · VIDEO 
ES&H GROUP BREIFING • CLS·3 
RESPIRATORS: AIR-PURIFYING 
GROUP SPECIFIC HAZARDOUS WASTE TRAINING 
PRESSURE SAFETY ORIENTATION 
FIRE EXTINGUISHER TRAINING: FIGHT OR FLIGHT 
Es&H EMPLOYEE PARTICIPATION PACKET 

-IDENTIAL CRANE SAFETY COURSE 
.LIFT SAFETY FUNDAMENTAL 

RKLIFT CERTIFIED 
SAFETY MEETING • CLS·3 
FIRST AID, STANDARD 
CPR/FIRST AID 
ANNUAL SECURITY REFRESHER 
HAZ/COM TRAINING • INTRODUCTION 
BASIC ELECTRICAL HAZARDS • FILM 
ON THE SAFE SIDE • FILM 
LASER SAFETY VIDEOTAPE 
AIR PURIFYING RESPIRATORS 
OVERVIEW: SUPERVISING AT LOS ALAMOS 
OVERYIEW:SUPERVISING AT LOS ALAMOS 
ELECTRICAL SAFETY AWARENESS 
NON-DISCLOSURE SECURITY AGREEMENT 
SECURITY REFRESHER TRNG 
CHEMICAL HAZARD TRNING 
INITIAL NEW HIRE INDOCTRINATION 
SUPPLIED AIR BREATH CAIT 
LIMIT EGRESS/CONFIN SPACE 
CPR 
MEASURE WITH OSCILLOSCOPE 
CORROSION ENGINEERING 
FUND OF OPTICS FOR TECH 
PULSE POWER 
GAS TUNGSTEN ARC WELDING 
SHIELD METAL ARC WELDING 

-CETELYNE WELDING 
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COURSE SESSION SESSION GROUP COST PQI 
NUMBER NUMBER DATE CHARGED CNTR COOE HOURS 

n67 1 
5547 91 
5541 91 
5543 91 
5543 80 
5541 80 
5547 80 
3549 497 
7n8 1 
3565 5 

793 132 
4419 159 
4462 11 
5520 1 
3549 286 
5552 

769 14 
5224 9 
4459 149 
2396 24 

753 40 
5649 13 
4470 1 

3574 72 
4422 1 
1425 42 
2398 47 
4474 1 
4475 1 

794 4 
668 259 

2916 
2243 14 
23n 1 
1427 36 
1540 103 
861 2 

1424 3 
723 3 
671 3 
895 97 
392 
290 
386 1 

1461 1 
1054 2 
9n 2 
97! 4 

02!19/93 CLS·2 
01/04/93 CLS·2 
01/04/93 CLS·2 
01/04/93 CLS·2 
10!13/92 CLS·2 
1 0!13/92 CLS · 2 
10/13/92 CLS·2 
08!12/92 CLS·2 
06!19/92 CLS·2 
09/12/91 CLS·3 
08/30/91 CLS·3 
08/28/91 CLS·3 
08/27/91 CLS·2 
08/02/91 CLS·3 
07/22/91 CLS·3 
06/14/91 CLS·3 
05/29/91 CLS·3 
02/01/91 CLS·3 
01/23/91 CLS·2 
11/13/90 CLS·3 
10/23/90 CLS·3 
10/01/90 CLS·2 
05/04/90 CLS·3 
04/16/90 CLS·3 
04/02/90 CLS·3 
04/01/90 CLS·3 
03/05/90 CLS·3 
01/18/90 CLS·3 
01/18/90 CLS-3 
01/10/90 CLS·3 
05/02189 CLS·3 
05/12/88 CLS-3 
05/12188 CLS·3 
03/16/88 CLS·3 
07/01/87 CLS·3 
06/12/87 CLS·3 
05!12187 CLS·3 
01/01/87 CLS·3 
07/30/86 CLS·3 
07/28/86 CL$·3 
03/26/86 CLS·3 
03/03/83 CLS·5 
02/14/83 CLS·5 
08/09/82 8201 
03/10/81 8201 
01/01/80 8201 
07/01/79 8201 
05/01/79 8201 

6303 X597 2.00 
1.00 

.25 

. so 

. so 

.25 
1.00 
2.50 

.50 
1.00 
1.50 
3.00 

.25 
2.50 
2.50 

.50 
4.00 

5750 .so 
.so 

5750 4.00 
5750 1.SO 

1.00 
5750 . 50 
5750 8.00 
5750 8.00 
6613 2.00 
5750 2.00 
5750 .so 
5750 .so 
5750 1.50 
5750 2.00 
6303 16.00 
6303 14.00 
5750 2.50 
6613 , .00 
7800 
5750 1.00 
6613 1. 00 
5700 
5700 2.00 
5700 
0000 
0000 
0000 
7100 
5900 
5900 
5900 

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 

250.00 c 
575.00 c 
200.00 c 
355.00 c 
275.00 c 
150.00 c 
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L·NO/NAME: 088372 VARGAS RUDOLPH 

Cll.JRSE Tl TLE 

UNIFIED TECH. CONCEPTS 

EMPLOYEE TRANSCRIPTS FROM 01/01/1979 ·o 06/09;1993 06/09/9 

Gl8 

Cll.JRSE 
NUMBER 

983 

SESSION SESSION 
NUMBER DATE 

GRil.JP 
CHARGED 

01/01/79 8201 

COST PGM 

CNTR CODE HOORS FEE ST 

5900 70.00 c 



LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEM ?AGE 
~cn·8010 

~= 15 EMPLOYEE TRANSCRIPTS FR04 01/01!1,979 TO 06/09!1993 06/09/92 

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

COORSE SESSION SESSION GRClJP COST PGM 
CClJRSE TITLE NUMBER NUMBER DATE CHARGED CNTR COOE HCl.JRS FEE ST ................................................................... -............................................... .. ............... ... .............. .. .. .. .. .. .. -.... - .. ............ 

BASIC RADIATION WORKER TRAINING 4428 80 02/05/92 HRD·S 8.00 c 
PRESSURE SAFETY ORIENTATION 769 18 01/29/92 HRD·S 4.00 c 
G.E.T. CERTIFIED 5668 40 01/22/92 HRD·S 1. so ,.. ... 
G.E. T. FACILITIES 5974 17 01/22/92 HRD·5 .25 c 
G.E.T. • POLICIES 59~ 17 01/22/92 HRD·S .25 c 
G.E. T. QUALITY ASSURANCE 5976 17 01/22/92 HRD·5 .25 c 
HAZARD COMMUNICATION INTRODUCTION 2398 161 01/22/92 HRD·5 2.00 c 
G.E.T. • ENVIRONMENT 554! 20 01/22/92 HRD·5 1.00 c 
HAZARDOUS WASTE GENERATOR TRAINING • HSE 4419 176 01/22/92 HRD·5 3.00 c 
G.E.T. · INDUSTRIAL HYGIENE 5545 20 01/22/92 HRD·S 1.00 c 
G.E. T. · OCCUPATIONAL MEDICINE 5546 20 01/22/92 HRD·5 . so c 
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 c 
G.E. T. · SECURITY 5977 17 01/22/92 HRD·5 .25 c 
G.E.T. • SAFEGUARDS/MCIA AWARENESS 5711 17 01/22/92 HRD·5 .25 c 
G.E.T. ES&H POLICY 5542 20 01/22/92 HRD·5 .25 c 
ES&H EMPLOYEE PARTICIPATION PACKET 4459 1n 01/22/92 HRD·5 .so c 
G.E.T. ·OSHA RIGHTS AND REGULATIONS 5543 20 01/22/92 HRD·5 .50 c 
G.E.T. • INDUSTRIAL SAFETY 5540 20 01!22/92 HRO·S .50 c 
r·-~ EXTINGUISHER TRAINING: FIGHT OR FLIGHT 5224 212 01/22/92 HR0·5 .50 c 

. • · EMERGENCY MAHAGEMENT 5544 20 01/22/92 HR0·5 .so c 
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FROH: 01/01/78 TO. 06/0~ LOS ALAMOS NATIONAL LABORATORY EMPLOYEE DEVELOPMENT SYSTEH ( EMPLOYEE TRANSCRIPTS ) DIVISION: 79; Group: 7906 CLS-6 
Z-NO/NAHE: 110924 HECK, HEIDI G. 

COURSE SESSION SESSION GROUP COURSE TITLE NUMBER NUMBER DATE CHARGED HOURS s 

FIRST AID: STANDARD 3574 467 10/22/92 CLS-6 8.00 CPR-ADULT 3583 1058 10/22/92 CLS-6 4.00 G.E.T. RADIATION TRAINING 5547 81 10/19/92 CLS-6 1. 00 G.E.T. LOCKOUT/TAGOUT TRAINING 5541 81 10/19/92 CLS-6 .25 G.E.T. OSHA RIGHTS AND REGULATIONS 5543 81 10/19/92 CLS-6 .50 G.E.T. ENRIRONMENT 5548 20 01/22/92 CLS-6 1. 00 G.E.T. CERTIFIED 5668 40 01/22/92 CLS-6 1. 50 G.E.T. SAFEGUARDS/MC&A AWARENESS 5711 17 01/22/92 CLS-6 .25 G.E.T. FACILITES 5974 17 01/22/92 CLS-6 . 25 G.E.T. POLICIES 5975 17 01/22/92 CLS-6 .25 G.E.T. QUALITY ASSURANCE 5976 17 01/22/92 CLS-6 .25 G.E.T. SECURITY 5977 17 01/22/92 CLS-6 .25 l~ZARDOUS COMKu~ICATION INTRO. 2398 161 01/22/92 CLS-6 2.00 H.W. GENERATOR TRAINI~G-HSE 4419 176 01/22/92 CLS-6 3.00 ES&H E~WLOYEE PARTICIPATION 4459 172 01/22/92 CLS-6 .50 FIRE EXTINGUISHER TRAINING 5224 212 01/22/92 CLS-6 .50 G.E.T. INDUSTRIAL SAFETY 5540 20 01/22/92 CLS-6 .50 G.E.T. LOCKOUT/TAGOUT TRAINING 5541 20 01/22/92 CLS-6 .25 G.E.T. ES&H POLICY 5542 20 01/22/92 CLS-6 . 25 G.E.T. OSHA RIGHTS AND REGULATIONS 5543 20 01/22/92 CLS-6 .50 E.T. EMERGENCY MANAGEMENT 5544 20 01/22/92 CLS-6 .50 .... E.T. INDUSTRIAL HYGIENE 5545 20 01/22/92 CLS-6 1. 00 G.E.T. OCCUPATIONAL MEDICINE 5546 20 01/22/92 CLS-6 .50 G.E.T. RADIATION SAFETY TRAINING 5547 20 01/22/92 CLS-6 1. 00 ES&H EMPLOYEE PARTICIPATION 4459 173 01/21/92 .50 H.W. GENERATOR TRAINING-HSE 4419 165 ll/08/91 3.00 CLS-6 SAFETY MEETING 6172 4 10/03/91 1. 00 ( LASER SAFETY ORIENTATION 670 44 10/02/91 2.50 c HAZARD COMMUNICATION INTRO. 2398 141 09/27/91 2.00 c PRESSURE SAFETY ORIENTATION 769 16 09/25/91 4.00 c MERCURY SAFETY WORKSHOP PART II 6658 1 09/18/91 4.00 ( MERCURY SAFETY WORKSHOP 6657 1 09/13/91 8.00 l LOCKOUT/TAGOUT PROCEDURES 5750 2 09/13/91 1. 00 c SPill PREVENTION CONTROL 6620 1 09/13/91 2.30 l CPR ADULT 3583 547 09/13/91 4.00 ~ CLS-6 GROUP WEEKLY ES&H MEETING 5525 6 09/5/91 CLS-6 1. 50 r 
'-ELECTRICAL SAFETY AWARENESS 2377 82 08/29/91 3.00 c CLS-6 GROUP WEEKLY ES&H MEETING 5525 1 08/29/91 CLS-6 1. so c ES&H ORIENTATION FOR NEW EMPLOYEES 793 134 08/26/91 1. 50 c ES&H EMPLOYEE PARTICIPATION 44S9 92 08/15/91 CLS-7 .so ~ 
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PERMIT ATTACHMENT H 

PROCEDURES FOR HANDLING IGNITABLE, REACTIVE, OR INCOMPATIBLE 
WASTES 

Introduction 

This document specifies the general procedures for the 
identification and handling of hazardous wastes for storage at 
LANL. The information in this section has been provided in 
accordance with the requirements of HWMR-7, Part V, 40 CFR,§ 
264.17 and Part IX, 40 CFR, § 270.14 (b) (9). 

Waste Analysis and Handling Procedures for Storage 

When chemical substances are declared to be in excess, the 
originating group must complete a Chemical Waste Disposal Request 
and send the form to the Waste Management Group (EM-7). The 
request shall list the chemical waste the generating group needs 
to dispose of, the quantity and physical form of the wastes, and 
other pertinent information such as the condition of the 
containers. Material Safety Data Sheets (MSDSs) and existing 
analytical data shall also be available and attached. 

Using Part B of the Chemical Waste Disposal Request Form, EM-7 
staff will assign a Reactivity Group Number (RGN) to each 
container or bottle. The EPA document, "A Method for Determining 
the Compatibility of Hazardous Waste," (EPA-600/2-80-076) shall 
serve as the basis for LANL procedure to assign RGN numbers. 
Additional information assigned during this review must include 
EPA codes and transportation information. The completed request 
form, container label, and MSDS/analytical data shall serve as 
the waste analysis record for the waste to be stored per the 
following segregation schemes. 

Waste Segregation 

To prevent adverse interactions of incompatible chemical wastes 
and to facilitate recycling or treatment of wastes, chemical 
wastes will be segregated into the following general categories: 

• Organics, including solvent wastes such as acetone, 
benzene, and toluene. 

• Corrosive acidic wastes, including organic and mineral 
acids. 

• Corrosive caustic wastes. 

• Oxidizers, such as perchloric or chromic acid, and 
nonacidic oxidizers, such as permanganates and 
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• 

• 

chlorates. 

Reactive metals and compounds, such as sodium, lithium 
hydride, and phosphorous trichloride. 

Nonreactive metals, salts, and neutral compounds, such 
as lead and barium salts, and cyanide or sulfide 
compounds (in <5 gal. quantities only). 

Utilizing the RGN assigned to the container and Table A-2, an 
area for storage of the waste shall be assigned. The organics 
and oxidizers have subcategories of segregation that will be 
followed by packaging/compositing of wastes to ensure that 
potential incompatibles are not combined together. 

WASTE ANALYSIS AND HANDLING PROCEDURES FOR TREATMENT AND 
DISPOSAL 

The analysis and handling procedures for waste requiring 
treatment and/or disposal follows. The decision process 
summarized in Table H-1 shall be the basic guideline. 

Definitions: 

• LDR is Land Disposal Restricted. When used in this 
section it refers to all waste currently regulated 
under HWMR-7, Part VIII, 40 CFR, § 268. 

• TCLP metals means those eight metals regulated under 
the Toxicity Characteristic Leaching Procedure. 

• KOP refers to Knowledge of Process. In the case of 
original containers of materials, the information from 
the Chemical Disposal Request Form, as described 
earlier, is the KOP documentation. All other waste 
shall be documented by previous analyses or information 
provided by the generator. 

• Composited labpack waste refers to original containers, 
i.e. bottles and cans of liquid hazardous waste 
materials (no greater than 5 gallons in size) that have 
been combined for the purpose of incineration. 

• Coliwasa sampler also includes the use of coliwasa type 
sampling apparatus. Other equivalent EPA SW-846 
sampling methods, such as the use of tubing or dipper, 
may be substituted for the coliwasa sampler. 

Organic Waste 

Organic waste will be split into four processing categories: 
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Uncomposited labpack waste, drummed material, composited labpack 
waste, and composited drummed waste. The following discussions 
treat each as a unique analysis entity. 

Uncomposited Labpack Waste 

These wastes are those, that due to their toxicity or their 
physical (solid) state, will not be composited but will be 
packaged in overpack containers with absorbent. The entire 
container is then incinerated. But since LANL's incinerator 
cannot generally receive such a package, most of this waste shall be shipped offsite. The packing list of bottles and cans in the 
overpack container shall serve as the analytical record. This 
listing is sufficient to allow the identification of any and all 
LDR waste. 

Drummed Waste 

Since there are very few ongoing operations at LANL that generate 
an organic process waste, each drum of this waste is virtually a unique entity. The exception would be those cases where we know 
more than one drum of waste came from the same place, e.g., 400 
gallons of oil drained from the same machine reservoir. The 
drums shall also be sampled using a coliwasa or equivalent EPA 
approved sampler if liquid, or a core sampler if solid. Since 
this waste is destined for incineration, the following parameters must be tested for: pH, ash content, viscosity, heat value, TCLP metals, total organic halogen, total organic chlorine, sulfur, 
and chemical composition. This latter test will identify 
approximately ninety-five percent of the substances that are 
present in the waste. 

Availability of documented KOP will determine if the organic 
trace analyses need to be performed. Documentation or analyses 
will identify the presence/absence of organic LDR compounds, 
trichlorofluoromethane, bromoform, dichlorodifluoromethane and 
ethylene dibromide. These latter four compounds are only 
necessary if the waste is to be incinerated onsite. The test 
methods are listed in Table H-3. 

EM-7 shall confirm the compatibility of all wastes generated in 
the many laboratories at LANL before they are composited into 55-
gallon or larger containers. When the composite receptacle is 
full, the waste shall be analyzed as described above for any 
large container of organic waste. 

Solid organic waste shall be sampled using a core sampler or a 
grab sampler if the material can not be penetrated by a core 
sampler. Analytical parameters, frequencies, and test methods 
shall be the same as those outlined above for any large container 
of waste. Debris that is organically contaminated will be 
analyzed under the respective chemical category. 
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Composited Labpack Waste 

Since all the chemicals in a composite drum are known entities, 
the list of chemicals and their quantity shall serve as the 
primary analysis record. This listing should be sufficient to 
allow the identification of any and all LDR waste. When the drum 
is full, it shall be sampled as per EPA approved methods. Since 
chemical composition is known, only the physical characteristics 
need to be calculated or analyzed for. If any physical 
parameters can not be calculated due to the variety of 
substances placed in the drum, the sample shall be analyzed for 
that parameter. Therefore, analysis or calculation shall provide 
pH, flashpoint, ash content, viscosity, heat value, total organic 
halogens, and total organic chlorine. The methods used for these 
analyses must be those specified in Table H-3. This will be done 
for each container of composited waste since each container is 
unique. 

Composited Drummed Waste 

Composited drummed waste are those drums of waste for which the 
analytical data already exists and are combined in either the TA-
54, Area L storage tanks or the liquid feed tanks at the 
incinerator for the purposes of offsite shipment or onsite 
incineration. Compatibility is ensured by following the 
procedures described above. Chemical and physical parameters 
will be calculated from the existing data. If at any time 
calculations of-physical parameters, such as heat value, are 
inadequate, those identified analyses will be redone. The 
calculations will be performed on each unique tank of waste. 

Corrosive Acid Waste 

Corrosive acid waste shall be handled in two primary processing 
categories, namely, labpack and process waste. 

Labpack Waste 

This wastestream consists of original containers of acid waste. 
The labels on the containers shall continue to serve as the 
primary analytical record. Those acids that can be reused by 
another component of LANL shall be redistributed for use as a raw 
material. Those acids that can not be reused will be treated by 
elementary neutralization either at the TA-50 Liquid Waste 
Treatment Plant or throughout LANL in individual laboratories. 

Process Waste 

There are three categories of process waste: nonroutine 
nonmetallic waste, nonroutine metallic waste, and routine waste. 

Nonroutine nonmetallic waste which is periodically generated 
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throughout LANL will be analyzed for pH, the TCLP metals, nickel 
and thallium. This allows confirmation of the presence/absence 
of LDR material. The test methods to be employed are listed in 
Table H-3. Sampling shall be performed using a coliwasa or 
equivalent sampler. Because this is defined as a nonroutine 
wastestream, every unique drum or batch must be sampled. 

Nonroutine metallic waste is generated primarily by LANL's 
electroplating operations. At the time of generation, these 
wastes are identified by the generator as containing heavy 
metals. The generator may also provide the approximate metal 
concentration, if the information is available. This waste will be analyzed for pH, TCLP metals, nickel and thallium. This will allow confirmation of the presence of LDR material and establish the parameters that are analyzed for at the completion of the 
planned treatment. The test methods employed will be those 
listed in Table H-3. Sampling will be performed using a coliwasa or equivalent sampler. Because this is identified as a 
nonroutine wastestream, every unique drum or batch will be 
sampled. 

There are five routinely generated acidic wastestreams at Los 
Alamos: nonmetallic nitric acid, nonmetallic sulfuric acid, 
nonmetallic acid stream, metallic ferric chloride, and metallic ammonium persulfate. Each of these streams has a confirmed basis 
for RCRA regulation which establishes the parameters of concern for treatment. All three of the nonmetallic acid streams shall be routinely analyzed for pH. The metallic ferric chloride will be analyzed for pH, chromium, silver, lead, and copper. The 
metallic ammonium persulfate will be analyzed for pH, lead, and mercury. Annually, all of these streams shall be reevaluated for pH, TCLP metals, nickel, and thallium. This allows confirmation 
that the waste has not changed in composition and what LDR 
components are present. Sampling is conducted with a coliwasa or 
equivalent sampler. All test methods shall be those listed in 
Table H-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraph. Routine testing parameters must be 
established and reverified on an annual basis. 

Corrosive Basic Waste 

Corrosive basic waste is split into two processing categories: 
labpack waste and process waste. 

Labpack Waste 

This wastestream consists of original containers of basic waste. The labels on the containers shall serve as the primary 
analytical record. Those bases that can be reused by another 
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component of LANL will be redistributed for use as a raw 
material. Those bases that can not be reused will generally be 
treated by elementary neutralization either at the TA-50 Liquid 
Waste Treatment Plant or throughout LANL in individual 
laboratories. 

Process Waste 

There are three categories of process waste: nonroutine 
nonmetallic waste, nonroutine metallic waste, and routine waste. 
Since documented KOP negates the concern for organic LDR 
compounds, references to LDR in this section shall refer only to 
inorganic constituents. 

Nonroutine nonmetallic waste is periodically generated throughout 
LANL. This waste will be analyzed for pH, the TCLP metals, 
nickel and thallium. This allows confirmation of the presence of 
LDR material. The test methods employed are listed in Table H-3. 
Sampling shall be performed using a coliwasa or equivalent 
sampler. Because this is defined as a nonroutine wastestream, 
every unique drum or batch will be sampled. 

Nonroutine metallic waste is generated primarily by LANL's 
electroplating operations. At the time of generation, these 
wastes are identified by the generator as containing heavy 
metals. This waste will be analyzed for pH, TCLP metals, nickel, 
thallium, and cyanide. This procedure allows confirmation of the 
presence of LDR material and establishes the parameters that are 
analyzed for at the completion of treatment. The test methods 
employed shall be those listed in Table H-3. Sampling will be 
performed using an EPA approved sampling method. Because this is 
defined as a nonroutine wastestream, every unique drum or batch 
shall be sampled. 

There are three routinely generated corrosive base process 
wastestreams at Los Alamos: ammonium etchant, "Replenisher" 
solution, and "Cuposit." The Replenisher and Cuposit are trade 
names. The ammonium etchant will be analyzed for pH, copper, and 
lead. The Replenisher will be analyzed for pH and lead. The 
Cuposit shall be analyzed for pH and mercury. Annually, these 
wastestreams shall all be reevaluated for pH, TCLP metals, 
nickel, and thallium. This allows confirmation of the presence 
of LDR substances and that the waste has not changed in 
composition. Sampling will be performed with a coliwasa or 
equivalent sampler. Test methods used shall be those listed in 
Table A-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraphs. Routine testing parameters shall be 
established and reverified on an annual basis. 
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Oxidizer Waste 

Oxidizer waste is split into two processing categories: acid 
waste (already discussed above), and uncomposited labpack waste. 

Oxidizer labpack waste must not be composited due to the high 
fire risk of doing so. They shall be packaged in overpack 
containers with absorbent. The entire container is then 
incinerated. But since LANL's incinerator cannot generally 
receive such a package; most of this waste shall be shipped 
offsite. The packing list of bottles and cans in the overpack 
container will serve as the analytical record. This listing 
should be sufficient to allow the identification of any and all 
LDR waste. 

Reactive Wastes 

Reactive waste has only two processing categories: uncomposited 
labpack waste and routine process waste. 

Uncomposited Labpack Waste 

Reactive labpack wastes must not be composited due to the high 
fire and explosion risk of doing so. They shall be packaged in 
overpack containers with absorbent. The entire container is then 
incinerated. Since LANL's incinerator cannot generally receive 
such a package; most of this waste shall be shipped offsite. The 
packing list of bottles and cans in the overpack container will 
serve as the analytical record. This listing is sufficient to 
allow the identification of any and all LDR waste. 

Process Waste 

The only ongoing operation at LANL that generates a reactive 
process waste is the machining operations. Periodically, the 
machinists are required to work with lithium hydride and to a 
lesser degree lithium metal. This results in drums of lithium 
hydride dust and lithium chips, respectively. Process knowledge 
and the isolation of these operations when they do occur shall 
serve as the analytical record for this wastestream. 

If large quantities of reactive waste should be produced 
elsewhere in LANL, documented process knowledge shall also be 
used as the analytical record. 

Inorganic Wastes 

Inorganic waste is split into two processing categories: 
uncomposited labpack waste and process waste. 
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Uncomposited Labpack Waste 

Since these wastes are generally solid material, they do not lend 
themselves to compositing. Uncomposited labpack wastes will be packaged in overpack containers with absorbent. The entire 
container shall then be destined for offsite land disposal. The 
packing list of bottles and cans in the overpack container shall serve as the analytical record. This listing is sufficient to 
allow the identification of any and all LDR waste. 

Process Waste 

Four categories of inorganic process waste exist: liquid waste, primary metal waste, nonroutine solid waste, and routine solid 
waste. Since inorganic liquid waste is generally acidic or basic 
it shall be treated under the scenarios described above. 

Process knowledge is considered adequate for the further 
treatment/disposal/recycle of wastestreams such as lead and 
mercury. In both cases the metal is available as a hazardous 
waste and that knowledge alone should suffice to allow for proper storage, treatment, and disposal. 

Nonroutine solid waste which is periodically generated throughout LANL shall be analyzed for TCLP metals, nickel, and thallium. 
This will allow confirmation of the presence of inorganic LDR 
material. The absence of organic LDR will be established by 
either documented KOP or analyses. The test methods employed 
shall be those listed in Table H-3. Sampling shall be performed 
using a core sampler if possible or a grab sampler if it is not possible to penetrate the waste with a core sampler. Because 
this is defined as a nonroutine wastestream, every unique drum or 
batch will be sampled. 

There is one routinely generated inorganic solid waste at LANL. 
It is the barium contaminated sand from the explosives burning 
operation. Barium is the only established parameter of concern 
for treatment and therefore is the only parameter routinely 
analyzed for. Annually, a sample will be analyzed for the other 
listed metals. Sampling will be conducted with a core sampler. 
Test methods are shall be those listed in Table H-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraph. Routine testing parameters will be 
established and reverified on an annual basis. 

Explosives Waste 

Due to the limited number of areas producing explosives waste and 
the safety problems associated with analyzing explosives waste, 
process knowledge of the waste sent for treatment by open.burning 
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or open detonation shall be the waste analysis record. Open 
burning/open detonation is conducted under interim status per 
HWMR-7, Part VI, Section 265.382. 

Contaminated Solid Waste 

The waste covered by this category is generally classified as 
debris. Contaminated soil shall be addressed under the 
respective chemical category as outlined in the above sections. 
The contaminant of concern is known for all waste in this 
category but the substrate can not be readily analyzed. 
Therefore, until the item in question is cleaned it must be 
treated as a hazardous waste. The types of waste covered by this 
provision include tanks and rags. 

Waste Treatment Residuals 

Waste treatment residuals are the liquid and solid wastestreams 
resulting from the treatment of a hazardous waste, such as: the 
treated liquid and precipitate from chemical treatment operations 
at either TA-50 or TA-54 and the scrubber water and ash from the 
incinerator. Barium contaminated sand is also a treatment 
residue but because it receives further chemical treatment it is 
treated as an uncomposited labpack waste. 

The liquid from chemical treatment operations shall be tested to 
insure that (a) treatment is complete and (b) remaining chemical 
concentrations are within the discharge guidelines established 
under the NPDES permit for the TA-50 radioactive treatment 
system. If documented KOP can not exclude the presence of F
listed solvents, then each batch of treatment supernate must be 
tested for the compounds listed in HWMR-7, Part II, 
§261.3(a) .2.iv.A and B. 

Samples from the Batch Waste Treatment Unit shall be taken from a 
sampling loop. Samples from the treatment tanks at TA-54 will be 
taken by either coliwasa (or equivalent) or grab sample. Test 
methods to be used are those provided in Table H-3. The scrubber 
water from the incinerator will always be within the discharge 
guidelines established under the NPDES permit for the TA-50 
radioactive treatment system thereby negating chemical analysis. 
The scrubber shall be analyzed annually to verify this. 

Solids from the chemical treatment operations and the ash from 
the incinerator shall be tested for the TCLP metals that were 
established to be present before treatment. As necessary, these 
wastes shall then be cemented or otherwise solidified. The 
solidified matrix shall again be sampled by removing a sample 
from the mixture before curing. After curing, it should be 
tested for the same TCLP metals. Assuming there is no listed 
materials present, this would allow a determination to be made as 
to whether the waste remained a hazardous waste or not. This 
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procedure shall be followed for each batch of solids requiring processing. 

Unknown Material 

Since occasionally chemicals of an unknown nature require 
disposal, these wastes shall be handled on a case-by-case basis. The individual waste may be tentatively characterized by 
knowledge of the operations and activities that were performed in the specific area in which the waste was generated. This 
information shall be used to restrict the choices of initial 
waste analysis to a small population of chemicals. 

For purposes of managing unknown wastes a small volume is defined 
at LANL as less than one liquid gallon (or approximately four 
liters). The rationale for the small volume designation is that this is the minimum quantity of sample which is needed to test if 
the waste is hazardous. At and below this limit the sample is 
actually consumed in the analytical procedure. Small volumes of unknown wastes shall be analyzed for pH, flashpoint, and 
reactivity. This will allow the material to be categorized for 
further handling. 

Volumes greater than one gallon or four liters of a single 
unknown waste will require a more detailed analytical scheme. 
These wastes shall be tested for hazardous waste characteristics and any other characteristics indicated by the initial data 
gathered on the material. Sufficient detail must be reported to 
allow the assignment of the proper EPA Hazardous Waste Number to 
the waste. 
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TABLE H-1 
WASTESTREAMS, ANALYTICAL PARAMETERS, AND RATIONALE 

Waste stream 

Organic Waste 

Uncomposited labpack 

Drummed 

Composited labpacks and 
drums 

Corrosive Acid 

Labpack 

Nonroutine nonmetallic 
process waste 

Nonroutine metallic 
process waste 

Analytical Parameters 

Packing list 

pH, TCLP metals, TOX, TOC, ash content 
viscosity, heat value, sulfur, chemica 
composition 

List of chemicals, pH, flashpoint, asr 
content, viscosity, heat value, TOX, TO 

pH, as necessary 
pH, TCLP metals, nickel, thallium 

pH, TCLP metals, nickel, thallium 

Routine nonmetallic pH 
process waste 

Ferric chloride 

Ammonium persulfate 
Corrosive Base 

Oxidizer 

Reactive 

Labpack 

Nonroutine nonmetallic 
process waste 

Nonroutine metallic 
process waste 

Ammonium etchant 

"Replenisher" 

"Cuposit" 

Labpacks 

Labpacks 

Process waste 

Hll 

pH, chromium, silver, lead, copper 
pH, lead, mercury 

pH, as necessary 

pH, TCLP metals, nickel, thallium 

pH, TCLP metals, nickel, thallium 

pH, copper, lead 

pH, lead 

pH, mercury 

Packing list 

Packing list 

Knowledge of process 



Inorganic 

Explosives 

Wastestream 

Labpack 

Primary metals 

Nonroutine solid 

Barium sand 

Contaminated Debris 

Waste Treatment Residues 

Unknowns 

Chemical treatment 
liquids/solids 

Incinerator ash 

Incinerator scrubber 
water 

Small volume (<1 gal.) 

Large volume 

H12 

Analytical Parameters 

Packing list 

Knowledge of process 

TCLP metals, nickel, thallium 
Barium 

Knowledge of process 
Knowledge of process 

Previously established parameters 

Previously established parameters 
Knowledge of process 

pH, flashpoint, reactivity 
All parameters necessary to identif~ 
waste completely 



STORAGE 
CATEGORY 

Organics 
( 1) 

Oxidizers 
(2) 

Acids 
(3) 

Bases 
( 4) 

Reactives 
(5) 

Nonreactive 
Metals (6) 

Others 

TABLE H-2 
PACKAGING SEGREGATION SCHEME 

PACKAGING 
CATEGORY RNG 

A 4, 5, 9, 13, 14, 16, 17, 19, 26, 29, 
31, 32, 101 

B 6, 7, 8, 27, 28 

c 12, 20 

D 34, 18 

A 2 

B 104 

c 30 

N/A 

N/A 

N/A 

N/A 

1' 3 

10, 11, 33, 105 

21, 22, 25, 102, 107 - ALL STORED 
INDIVIDUALLY - NO COMBINING ALLOWED 

11, 15, 23, 24, 33 - 11 and 33 would 
only be allowed in labpack, solid 
quantities 

The following must be evaluated on a 
case-by-case basis to determine which 
of the above categories is 
appropriate: 25, 102, 103. 
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TABLE H-3 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Parameter 

Ignitability 

Reactivity 

pH 

TCLP 

ArsenicO 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

Toxicity Characteristic 
Leaching Procedure (TCLP) 

Chemical Composition 

Test Method 

Pensky-Martens 
Closed-Cup Method 

Numerous methods and tests (2l 

Electrometric 

TCLP Extraction(3l and Graphite 
Furnace AA Spectroscopy 

TCLP Extraction(}) and Manual Cold 
Vapor Technique 

TCLP Extraction(3l and Gas 
Chromatography 

95% organic composition by GC/FID 

Reference (ll 

(L) SW1010 
(L) ASTM D93-80 

(L,S) SW Section 2.1.3 

(L) SW9040 

(L, S) SW1310 

(L) SW;1060 
(L) sw;zosl, sw;zoso 
(L) SW;1131, SWJ130 
(L) SW;1191, SW;1190 
(L) SW;1421, SW;1420 
(L) SW;1;140 
(L) SW;1;161, SW;1;160 
(L, S) SW1310 

(L) SW8080 

(L) SW8150 

(L,S) 40 CFR Part 268, 
Appendix I 

(L) SW8100 
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Parameter 

Trace Organic Analysis 

Heat Value 

Organic Chlorine 

Ash Content 

Cyanide-Free and Total 

Chrome 

Sulfide 

TABLE H -3 (CONT) 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Test Method 

Any of the following: 
Volatile organic compounds-GC/MS 
Semi-volatile organic compounds
GC/MS 

-Packed column 
-Capillary column 

Bomb calorimeter 

Halide titration of combustion 
residue 

Residue after combustion in muffle 
furnace 

Distillation and colorimetric (UV) 

Colorimetric method for hexavalent 
chromium 

Colorimetric titration 

Reference 111 

(L) SW8240 

(L) SW8250 
(1) SW8270 

(L) A006, ASTM D240 

(L,S) A004, ASTM D2361 

(L) AOOl, ASTM D482 
(L) AOOl, ASTM D3174 

(L) SW9012 

(L) SW7196 

(L) SW9030 
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Parameter 

Total Metals 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Mercury 

Free Liquids 

TABLE H-3 (CONT) 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Test Method 

Digestion and inductively coupled 
plasma method 

Manual cold vapor technique {S) 
SW7471 

Paint filter liquids test 

Reference 111 

SW3020 

{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 
{L) SW6010 

{L) SW7470 

{S) SW9095 
1

' "A" refers to Sampling and.l\.riaTysis Methods for Hazardous Waste Combustion, EPA-600/8-84-002, February 1984. 
"ASTM" refers to American Society for Testing Material Standards. "SW" refers to Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition, EPA, November 1986. 
"L" refers to liquid waste. 
"S" refers to solid waste. 
Methods for cyanide and sulfide gas generation are pending. SW-846 methods will be used when they become available. Methods recommended by EPA will be used in interim. If TCLP and other analyses do not permit identification of an unknown chemical waste, Jigested metal samples {per SW3020) will be analyzed for the metals noted. 



PERMIT ATTACHMENT I 

REQUIRED EQUIPMENT AND DIAGNOSTIC EQUIPMENT 

REQUIRED EQUIPMENT: 

At a minimum, LANL shall provide the RD&D PBR/SDP activity with the equipment set forth in the emergency response plan, included herein as Attachment J; and the PBR/SDP unit as described in Attachment B. 

Testing and Maintenance of Equipment: 

LANL shall test and maintain the equipment specified in the previous permit condition necessary to assure its proper 
operation in time of emergency. 

Access to communication or alarm system 

LANL shall maintain access to the communications or alarm systems as presented in Attachment D in accordance with the requirements of HWMR-7, Part V, § 264.34. 

DIAGNOSTIC EQUIPMENT 

Techniques used to observe gas effluent from the PBR/SDP 
treatment unit may include mass spectrometry (MS), gas 
chromatography (GC), infrared absorption spectroscopy (IR), and ultraviolet (UV) absorption spectroscopy. 

Mass Spectrometry (MS) 

When a gas sample (at ambient pressure) is fed to the MS, it 
flows through a differentially pumped pair of orifice plates, such that the pressure in the ion source of the MS is about 10- 3 

torr. The MS is a UTI lOOC quadrupole filter, with a closed ion source. The instrument is computer-controlled via a Spectralink interface. 

Mass spectrometry presents many difficulties in the 
identification and quantification of species. For a moderate resolution system, the dynamic range of the electron multiplier is such that most species cannot be observed at levels below 10 -1200 ppm, even when the ion in question is virtually absent in the background. Then there is the problem of fragmentation, in which several parent molecules may give rise to the same ion, and interference, in which two species may give rise to ions of the same mass. For example, CO cannot be detected in the presence of excess N2 since both give mainly ions of m/e=28. Given these 
limitations, MS so far has not been able to quantify the species 
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produced in the PBR and SDP, except for the major species such as 
02, C0 2 , and H2 0, which may be more easily observed by other 
techniques. Thus, the MS technique is shown to provide evidence 
for the most abundant reaction products, which can then be 
quantified by other techniques. 

The MS instrument will only be operated intermittently during the 
RD&D experiments. 

Gas Chromatography (GC) 

The GC instrument is a Perkin-Elmer Sigma 2000, equipped with 
both a flame ionization detector (FID) and an electron capture 
detector (ECD). The flow from the column is split so that both 
detectors may be used simultaneously. The virtue of this 
arrangement is that the detectors have very specific 
sensitivities; the FID primarily detects hydrocarbons, while the 
ECD detects mainly chlorine-containing and other electronegative 
species. 

The GC column used is a VOCOL (Supelco) wide bore capillary 
column (60 meters long, 0.75 millimeters inner diameter, 1.5 pm 
film thickness). The wide bore allows large sample sizes (500 
pl) while maintaining the capillary column advantage of good 
separations with short retention times. The VOCOL column is the 
one used in EPA method 601, used for analyzing "purgeable 
halocarbons", which include all of the chlorocarbons likely to be 
produced in the PBR destruction of chlorinated organics. Using 
temperature programming, it will also be possible with the VOCOL 
column to analyze for unburned hydrocarbon species, although the 
peaks are not always well resolved for the smallest molecules. 
Thus, the column is kept at low temperature for a few minutes, 
during which C1 , C2, C3 , etc., hydrocarbons elute, then the column 
is heated up to drive off the larger hydrocarbons and less 
volatile and/or more polar halocarbons (carbon tetrachloride, 
TCE, PCE, etc.). 

The GC instrument will be operated continuously during the RD&D 
experiments. 

Infrared (IR) Absorption Spectroscopy 

A Beckman Acculab IR spectrometer and BIORAD FTIR spectrometer 
may also be used for monitoring of gaseous effluents from the PBR 
and SDP. The gas flow through the absorption cell is in series 
with the sampling loop on the gas chromatograph. The short path 
cell of the Beckman Acculab IR spectrometer and the low 
resolution of the instrument limit its use to measurements of 
major constituents only, such as carbon dioxide, carbon monoxide, 
and water. The FTIR, however, has a long path absorption cell 
and has shown the potential to identify species that are unable 
to be resolved by GC. Quantitative analysis is more difficult, 
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however, since the absorbance often is not a linear function of species concentration. 

The FTIR Spectrometer will be operated continuously during the RD&D experiments. 

Ultraviolet (UV) Absorption Spectroscopy 

A simple UV spectrometer was constructed to measure the absorbance of the PBR effluent in the 300-350 nm region. The purpose is to look for molecular chlorine (Cl 2 ), which has a strong, broad absorption band peaking at about 330 nm. None of the major reaction products (C0 2 , CO, H2 0, hydrocarbons) absorb light in this region, so the system should be specific and sensitive to chlorine. The system consists of a deuterium lamp to provide continuum uv light, a 1-meter long absorption cell, a collection lens, and a 1/8 meter Oriel monochromator equipped with a PIN photodiode detector. The spectral slit width of the monochromator is estimated to be about 5 nm. The monochromator may be scanned from 300-350 nm while the detector output may be recorded on a strip chart recorder. 

The UV absorption cell will only be operated intermittently during the RD&D experiments. 
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CONTINGENCY PLAN 

INTRODUCTION 

The following information on Emergency Plan and Emergency 
Procedures has been provided by the Los Alamos National 
Laboratory (LANL) in accordance with the requirements of HWMR-7, Part V, 40 CFR, §§ 264.50 through 264.56 inclusive. 

This document presents contingency measures for RD&D units at Los Alamos National Laboratory (LANL) . This document is consistent with the LANL Emergency Response Plan (ERP), prepared by the 
Laboratory's Emergency Management Office (EMO). The ERP 
incorporates emergency planning and preparedness strategies from 
Department of Energy (DOE) Order 5500.3A, "Emergency Planning and Preparedness for Operational Emergencies." Although it is not 
anticipated that large scale emergencies will occur at the RD&D 
unit due to the small quantities of waste material at hand, a 
detailed description of emergency response capabilities and 
procedures is provided here. The provisions of this plan must be carried out immediately whenever there is a fire, explosion, or release of hazardous waste at an RD&D unit that could threaten 
human health or the environment. 

1.1 Site Description 

LANL and the residential communities of Los Alamos and White Rock are located in north central New Mexico on the Pajarito Plateau, 
situated west of the Rio Grande on the eastern slopes of the 
Jemez Mountains. The LANL facility covers approximately 111 
square kilometers (27,500 acres) in and adjacent to Los Alamos 
County, and includes 34 active Technical Areas (TAs) . 

The principal mission of LANL is the application of science and 
technology to solve national problems including weapons 
development, energy supply, and conservation programs, while 
basic scientific research complements and strengthens its 
fundamental technical capabilities. LANL is owned by the DOE, 
and co-operated by DOE and the University of California. 

1.2 Wastes Tested in RD&D Unit 

Wastes that will be managed in the RD&D treatment unit will be 
halogenated and non-halogenated organic hazardous liquid wastes. 
The maximum amount of waste that will be managed at the unit will 
be 165 gallons (or three 55-gallon containers). Containers of 
hazardous wastes will be placed in secondary containment to 
minimize hazards from leakage. 

Selected waste streams to be tested in the RD&D unit are 
described below. 
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2.0 

Waste 
Description 

Hazardous 

Oil with 1,1,1-Trichloroethane 
from cleaning and repairing of 
vacuum pumps. 

Lacquer thinner from cleaning 
road painting equipment 

Mixture of acetone/ethanol from 
degreasing oily parts 

EMERGENCY RESPONSE RESOURCES 

Waste Code(s) 

FOOl 

DOOl 

F003 

The primary resources for management of emergency incidents at 
LANL reside within the Emergency Management Office (EMO), which 
is part of the Associate Director of Operations (ADO) Office. 
During an emergency situation, line management (i.e., the group 
leader of the affected area) shall work with the designated 
Emergency Manager from the EMO who will assume the primary 
responsibility for managing emergency response operations. 

Outside of LANL, contracted services and other agencies are also 
available for assistance during emergencies. These include the 
contracted services of Protection Technology Los Alamos (PTLA) 
(security) and Johnson Controls World Services, Inc. 
(maintenance), the Los Alamos Fire Department and Police 
Department, and the Los Alamos Medical Center. 

All response groups and agencies called upon during emergencies 
shall be coordinated by the designated Emergency Manager. The 
emergency notification procedure is illustrated on Figure 1. The 
responsibilities and/or assistance available from the response 
groups/agencies are listed in Table 1 and discussed briefly in 
the following sections. 

2.1 Emergency Management Office (EMO) 

The Director of LANL shall delegate the authority and 
responsibility for administering and implementing the 
Laboratory's emergency management program to the ADO. Since the 
EMO is included within the ADO office the EMO shallcoordinate and 
issue the Laboratory's Emergency Response Plan and provide 
response coordination for emergencies. The EMO shall also 
provide a 24-hour Emergency Manager to respond to emergencies, 
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and an Emergency Response Coordinator (ERC) to coordinate Health and Safety and Environmental Management personnel and resources. Additionally, the EMO shall maintain the Emergency Operation Center (EOC) in a ready condition, should the center be required. 

An Emergency Manager and an ERC will respond to emergency incidents involving the release of waste to the environment, including spills, fires, or explosions. The Emergency Manager will initially assess the possible hazards to human health or the environment, and use whatever response group(s) or emergency equipment needed to control and contain the waste. In the event of an emergency, the Emergency Manager shall become the Incident Commander with full responsibility for all response actions. At the scene of the emergency, an Incident Control Group (ICG) will form which shall consist of responding emergency personnel who shall report to the Incident Commander. The ICG shall work together to take command and control of emergency situations. 

EMO personnel designated as Emergency Manager are listed in Table 2. Assignment as the designated Emergency Manager will be rotated. The Emergency Manager can be reached by contacting the EMO (667-6211 during working hours, 667-7080 after working hours) or the Central Alarm Station (CAS) dispatcher (9-911). 

The ERC shall be called out by and should report to the Incident Commander. In the event of an emergency, the ERC shall be responsible for coordinating the Hazardous Materials Response (HAZMAT) Team, Radiological Emergency Assistance (REA) Team, and other related Health and Safety and Environmental Management personnel and resources. 

2.2 Health and Safety (HS) Division Response Groups 

LANL shall maintain its own response forces within the HS Division to handle emergencies. These response groups shall 
include: 

• Health Physics Operations (HS-1); 

• Occupational Medicine (HS-2); 

• Risk Management Support (HS-3); 

• Industrial Safety and Hygiene (HS-5); AND 

• Health Physics Policy and Programs (HS-12) 

Any of these groups must respond to an emergency, if requested by the ERC, and shall be coordinated by the ERC (through their team leader,if applicable) in the ICG. 

J3 



2.2.1 Health Physics Operations (HS-1) 

Radiological incidents that occur at any of the TAs shall be evaluated by HS-1, Health Physics Operations. HS-1 will provide field personnel to perform radiological monitoring and 
decontamination under the supervision of Certified Health Physicists. 

2.2.2 Occupational Medicine (HS-2) 

LANL's medical facility group(operated by HS-2 Occupational Medicine) shall provide appropriate medical treatment for occupationally-related illnesses and injuries and shall monitor employees to assess the effectiveness of health protection programs. HS-2 shall maintain documented records of the health status of employees and related occupational medicine activities. 

Although HS-2 is not involved with on-scene emergency response, they shall maintain a central medical facility with a fullyequipped emergency room and decontamination facilities at TA-3, SM-409. Additionally, this group will staff three satellite first-aid stations at TA-53, TA-16 (S-Site), and TA-55. The locations of these emergency facilities are shown on Figure 2. Medical staff shall include physicians, physician's assistants, registered nurses, x-ray technicians, a physical therapist, a clinical psychologist, assistance counselors, and clinical laboratory technicians. 

HS-2 will be supported by the Industrial Safety and Hygiene Group's (HS-5) capabilities for exposure and treatment information via telephone access to the National Library of Medicine's TOXLINE and CHEMLINE; the Toxicity Databank files; POISONDEX and TOMESPLUS (Micromedics); and the CC/INFO database files on MSDSs, NIOSH Technical Information Center information, and the Registry of Toxic Effects of Chemical Substances. HS-2 shall also maintain the TOMES system at the central medical facility (SM-409) to assist the clinical staff with timely exposure and treatment information. 

2.2.3 Risk Management Support (HS-3) 

HS-3, Risk Management Support, shall be responsible for 
coordinating and publishing policy and guidance on safety training and operational safety for LANL. Additionally, HS-3 shall provide guidance and assistance to LANL divisions for safety analysis documents and to LANL groups for facilities 
analysis. 

2.2.4 Industrial Safety and Hygiene (HS-5) 

Personnel from HS-5, Industrial Safety and Hygiene, shall comprise the LANL HAZMAT Team. The HAZMAT Team will be 
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responsible for the aggressive mitigation of chemical and 
hazardous waste emergencies, including field decontamination of 
victims and responders. The HAZMAT Team (being part of the ICG 
reporting through the ERC) shall meet the training criteria for 
emergency response personnel specified in 29 CFR 
1910.120 (q) (6) (iii), (iv), and (v). HS-5 shall also provide 
site field testing to determine the nature and extent of chemical contamination, provide information on correct handling of 
chemicals, make recommendations on protective clothing and 
equipment, and provide exposure and treatment information. 

2.2.5 Health Physics Policy and Programs (HS-12) 

The Radiological Emergency Assistance (REA) Section of the Health Physics Policy and Programs Group (HS-12) provides a wide-range 
of health and safety support for radiological incidents at LANL. The REA Team shall coordinate with the ERC to provide 
radiological assessment and mitigation. This section shall also provide a contamination-control station at the scene of a 
radiological incident to process people working in a 
radiologically-contaminated area. 

2.3 Environmental Management (EM) Division Response Groups 

At the scene, the environmental Management group shall be 
coordinated in the ICG by the ERC. 

2.3.1 Waste Management (EM-7) 

The Waste Management Group (EM-7) shall be responsible for 
initial response actions at RCRA TSDFs. This group will also 
provide guidance on proper treatment, storage, and off-site 
shipment of hazardous waste. 

2.3.2 Environmental Protection (EM-8) 

The Environmental Protection Group (EM-8) shall be responsible 
for regulatory compliance and provide guidance on regulatory 
requirements to other groups. After an emergency, EM-8 shall 
provide field surveys of soil, water, air, and biota to determine environmental effects of exposure. The group shall provide 
expertise in hydrogeology and meteorology to establish near- and 
long-term environmental effects of emergency conditions. 

2.4 

2.4.1 

Other LANL Response Resources 

Nuclear Materials Technology (NMT) 

Several personnel from the Nuclear Materials Technology (NMT) 
Division shall be trained in emergency response procedures. In 
the case of an emergency interrupting operations, these personnel 
shall be responsible for monitoring for leaks, pressure buildup, 
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gas generation, or equipment ruptures. 

2.5 Contracted Response Groups 

Contracted response group shall report to the Operations Officer in the ICG or directly to the Incident Commander in the event of a smaller emergency. 

2.5.1 Protection Technology Los Alamos (PTLA, Pro Force) 

The Pro Force shall be responsible for LANL security, which is provided by Protection Technology Los Alamos (PTLA) under 
contract to LANL. During an emergency, the Pro Force activities shall include maintenance of security, direction of traffic within LANL, and control of access to the emergency scene. The Pro Force shall maintain the necessary equipment to perform these functions, such as crowd control equipment and patrol cars. 

2.5.2 Johnson Controls World Service, Inc. (JCI) 

Johnson Controls World Services, Inc. (JCI) which provides a maintenance support force under contract to LANL shall be under LANL's direction in an emergency. JCI shall conduct inspections of LANL equipment, maintain equipment, and participate in postemergency cleanup under the direction of HS-5. 

2.6. Outside Response Agencies 

Outside response agencies shall report to the Operations Officer in the ICG. In smaller emergencies, they will report directly to the Incident Commander. 

2.6.1 Los Alamos Fire Department 

The Los Alamos Fire Department (LAFD) will provide fire 
protection and ambulance coverage for the communities of Los Alamos and White Rock and for LANL. In the case of an emergency within LANL, the Fire Department will coordinate fire suppression efforts. LANL shall ensure that Fire Department personnel meet the training criteria of emergency response personnel specified in 29 CFR 1910.120 (q) (6) (i) and (ii). 

2.6.2 Los Alamos Police Department 

In keeping with the principle of handling emergencies internally, the Los Alamos Police Department (LAPD) has only minimal 
interaction with LANL in an emergency. That interaction is 
limited to traffic control on DOE roads with public access and to criminal investigations. The limits of interaction are included in a signed agreement. 
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2.6.3 Los Alamos Medical Center 

Those medical cases which cannot be handled at HS-2 will be transferred to the Los Alamos Medical Center (LAMC), where LANL should maintain a fully-equipped decontamination room adjacent to the emergency room. In the event that a case is sent to the hospital, support for the emergency room staff shall be provided by HS-2 medical personnel, HS-1 Health Physics Operations staff, HS-5 Industrial Safety and Hygiene staff, and HS-12 Health Physics Policy and Programs personnel. This assistance will be coordinated through LANL's EMO. 

3.0 EMERGENCY EQUIPMENT AND COMMUNICATIONS 

Effective emergency response at LANL shall have an efficient communication system which will integrate all personnel into the emergency response. The initial phase of an emergency will involve a small number of individuals at the affected area and notification of the designated Emergency Manager. 

3.1 Emergency Central Alar.m System 

The emergency Central Alarm Station (CAS) is located at TA-64-1. This station shall be manned by Pro Force personnel 24-hours a day and shall be equipped with telephones, medium- and shortrange radios, direct-line telephones, a National Warning System (NAWAS) station, and an emergency power system. The fire-alarm board at the control room shall give the location of automatic and pull fire alarms. 

The emergency central alarm system shall be activated by: 

• Telephone communication (9-911 or 911); 

• Automatic fire alarms; 

• Manual pull alarms; 

• Computer interface (to warn of critical events at selected facilities); 

• Break-in security; and 

• Radio communications. 

Activation of the emergency central alarm system will automatically alert the CAS dispatcher, the Pro Force,and the Los Alamos Fire Department. The required emergency response groups will then be notified of the problem by the Emergency Manager, ERC, and/or the CAS dispatcher. 
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3.2 Maintenance Central Ala~ System 

The maintenance central alarm system shall be manned by JCI personnel 24 hours a day. The maintenance alarm system shall interface with computers which monitor sensitive equipment throughout LANL. Activation of an alarm will trigger a call-out procedure to alert maintenance personnel and management supervision to correct the malfunction. 

Internal communication systems at LANL shall include: 

• Centrex telephone system; 

• Medium-range radio nets (30-60 miles); 

• Limited-range radio nets (3-10 miles); 

• Telephone/radio paging; and 

• Two-way hand-held radios. 

Off-site communications with Federal, State, County, and other agencies shall be maintained by the following: 

• Centrex telephone system; 

• Private telephone lines (if Centrex fails); 

• Medium-range radio nets (30-60 miles); 

• Limited-range radio nets (3-10 miles); 

• Two NAWAS; and 

• KRSN radio link (local radio station). 

The LANL EOC, located at TA-59-1 and maintained by the EMO, shall operate radio systems on key LANL and off-site channels. Emergency personnel responding to on-site incidents will have the benefit of wide-area radio coverage using the EOC facilities. After hours, the Emergency Manager shall be responsible for activating whatever support personnel, services, or equipment is needed. 

4.0 CONTINGENCY PLAN IMPLEMENTATION 

The following section defines the guidelines that shall be used to initiate this Contingency Plan and the resulting actions taken. 
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4.1 Guidelines for Implementation 

The decision to implement this Contingency Plan will depend upon 
whether or not an imminent or actual incident involving a release 
of hazardous waste or hazardous materials to the environment 
could threaten human health or the environment. The following 
guidelines shall be used by the Emergency Manager in making the 
decision whether or not to implement this plan. 

This Contingency Plan will be implemented in the following 
situations: 

Spills 

• A hazardous waste spill cannot be contained with 
application of absorbents; 

• Precipitation threatens to move spilled material off
site; 

• A hazardous waste spill caused the release of flammable 
materials, creating a fire or explosion hazard; 

• A hazardous waste spill results in toxic fumes which 
threaten human health; or 

• An earthquake or other natural disaster threatens 
containment integrity. 

Explosions 

• An unplanned explosion involving hazardous waste 
occurs; or 

• An imminent danger exists that an explosion involving 
hazardous waste could occur. 

Fires 

• Any fire involving hazardous waste that cannot be 
controlled with fire extinguishers; or 

• Any building, grass, forest, or nonhazardous waste fire 
that threatens to ignite hazardous material at the RD&D 
unit. 
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4.2 Emergency Notification 

During working hours, immediately upon discovery of an imminent or actual incident involving hazardous waste at the RD&D unit, line management and the Emergency Management Office will be notified by on-site personnel. During nonworking hours, all incidents involving hazardous waste at the RD&D unit shall be reported to the designated Emergency Manager or the CAS dispatcher. In the case of fire involving hazardous waste at the RD&D unit, notification of these individuals shall be superseded by the LANL fire alarm system. A fire shall be reported by dialing 9-911, activation of automatic alarms, or activation of a fire pull box. All fire alarms shall alert the CAS Dispatcher, the Los Alamos Fire Department, and the PTLA Pro Force. 

The first arriving emergency trained person shall become the temporary Incident Commander. Once the Emergency Management Office is notified of the emergency, the designated Emergency Manager shall proceed to the scene and be briefed by the temporary Incident Commander, building/area personnel, and other emergency units/teams. The Emergency Manager will then assume the position of Incident Commander. The Incident Commander shall recommend activation of the EOC to the ADO. Upon concurrence of the ADO, the EOC will be activated and the necessary members of the Emergency Management Team determined. The Incident Commander shall form an ICG and contact the ERC. The ERC will notify the appropriate emergency response groups. Table 1 describes the assistance available from each response group. The Incident Commander should use this list as criteria to determine which groups to contact in an emergency. Each response group shall maintain an on-call person and/or a call-down procedure to respond to emergencies. 

4.3 Emergency Manager Actions 

Upon notification of an incident, the Emergency Manager (Incident Commander) shall: 

1. Proceed directly to the scene. 

2. Call the ERC. 

3. Assess the nature of the incident (e.g., through 
communication with the temporary Incident Commander) 

4. Assume Incident Command. 

5. In conjunction with the ERC, determine the quantities and types of hazardous waste involved. 

6. Based on the guidelines in Section 4.1 of this plan, determine if implementation of this Contingency Plan is 
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warranted. 

7. Recommend activation of the EOC, if necessary. 

Upon deciding to implement this Contingency Plan, the Incident 
Commander will perform the following additional response actions using the ERC, when appropriate: 

1. Assess the hazards to human health and the environment 
including both direct and indirect effects, such as 
generation of toxic, irritating, or asphyxiating gases 
and/or hazards of run-off of water or chemicals used 
for fire suppression. An individual designated by the 
Emergency Manager will use the guidelines in Section 
4.1 to assess the hazards to human health and the 
environment. If any of the criteria under Section 4.1 
are met, evacuation of the immediate area will be 
initiated if the response group leader has not already 
accomplished evacuation of the area. 

2. Determine if evacuation of the local area is advisable 
and, if so, immediately notify appropriate response 
groups and the LAPD. 

3. Notify required response personnel and the DOE Los 
Alamos Area Office (LAAO) by phone, radio, or through 
the CAS Dispatcher. In the case of fire, the Emergency 
Manager shall confirm that the Fire Department Officer
in-Charge at the scene is aware of the special hazards 
associated with hazardous waste, and will assume 
Incident Command. 

4. Warn the remaining on-scene and response personnel of 
imminent or actual hazards using the radio or the 
public address (PA) system. 

5. In emergency situations, the activated EOC Crisis 
Manager (Laboratory Director of designee), through the 
Environmental Management representative, shall notify 
the New Mexico Environment Department (NMED) at (505) 
827-9329, and the National Response Center at (800) 
424-8802, reporting: 

• Name and telephone number of the reporter; 

• Name and address of the facility; 

• Time and type of incident; 

• Name and quantity of material involved, to the 
extent known; 
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• The extent of injuries, if any; and 

• The possible hazards to human health or the 
environment outside the facility. 

6. Advise the response groups of hazards to minimize 
personnel exposure and expedite mitigation. 

Once control of the emergency is established, the Incident Commander will delegate cleanup and decontamination responsibilities to the affected areas's line management. The responsibility group leader or group leader designee shall: 

1. Arrange for site cleanup. 

2. Provide for proper handling of recovered waste, 
contaminated soil, or contaminated surface/groundwater. 

3. Provide for decontamination of equipment as needed. 

4. Arrange for replacement and/or repair of equipment, as needed. 

5. Ensure that testing is conducted to verify successful cleanup. 

Within 15 days of the incident, DOE LAAO will submit the report described in Section 10.0 to the Environmental Protection Agency (EPA) Regional Administrator and the NMED. 

5.0 SPILLS 

Sudden releases include spills of hazardous waste which pose a significant threat to human health or the environment. Spill incidents resulting in a sudden release of hazardous waste to the environment which cannot be contained or which presents a threat to human health or the environment shall require implementation of this Contingency Plan. 

The general steps in handling hazardous waste spills are: 

• Containment, including spreading absorbents or forming temporary dikes; 

• Waste pickup and packaging in sound containers; and 

• Decontamination followed by testing to assure adequate cleanup. 

The steps to be taken for spill mitigation will be determined by the Incident Commander with input from the ERC. If initial 
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mitigation of the spill is necessary before the Emergency Manager arrives, a qualified member of the affected area's operating 
group will serve as the temporary Incident Commander. 

5.1 Spill Control Procedures 

Absorbent will be added to the waste spill during spill control. 

5.2 Decontamination Verification 

Decontamination will be accomplished at the spill site. After 
the spilled material has been absorbed, the material will be 
containerized. Because the floor of the RD&D unit is cement, water or an appropriate solvent will be used to clean the area 
and this liquid will be absorbed with universal sorbent and 
containerized. 

A sample of unused decontamination water or solvent and absorbent 
material will be taken prior to the final washing to establish baseline data. A composite sample will then be taken of the 
material used to absorb the final waste water. No hazardous 
waste constituents should be present in this sample that were not present at similar levels in the unused decontamination water. 
If the sample exhibits any of the characteristics of a hazardous waste as defined in HWMR-7, Part II, 40 CFR, Section 261 Subpart C, or a hazardous constituent as listed in HWMR-7, Part II, 40 
CFR Section 261 Appendix VIII (and not detected in the unused 
decontamination water) is present above established health-based 
levels, the decontamination procedures will be repeated. An 
alternative demonstration of decontamination may be proposed and justified to the Secretary, NMED, who will evaluate the proposed 
alternative in accordance with the standards and guidance then in 
effect. If the proposed alternative is accepted, decontamination 
levels will meet the levels approved by the NMED. Each composite sample will be taken using a thief or trier as specified in EPA's 
SW-846, "Test Methods for Evaluating Solid Waste,'' 
Physical/chemical Methods, latest edition. 

6.0 EXPLOSION 

A sudden release caused by an explosion may result in a 
significant threat to human health or the environment. 
Implementation of this Contingency Plan is required whenever a 
sudden release which cannot be contained or which presents a 
threat to human health or the environment occurs as a result of 
an explosion. 

In the case of explosions, all personnel will immediately 
evacuate the area. Any injured personnel will be decontaminated in the field, if required and if time allows, and transported by 
LAFD ambulance to an HS-2 facility of LAMC for treatment. If an 
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injury is severe and requires immediate medical evacuation, the injured person will be wrapped to contain contamination. The Emergency Management Office must be contacted immediately upon activation of the emergency central alarm system, and then the Emergency Manager will ensure that all necessary emergency response personnel are alerted. The LAFD shall be notified automatically upon central alarm system activation. The Emergency manager shall assume Incident Control and will remain near the site, but at a safe distance, to inform the personnel responding to the explosion of the known hazards. 

Upon arrival at the scene, the LAFD Senior Officer will evaluate information provided by the group leader, other site personnel, other members of the ICG, and Incident Commander to select the appropriate fire-fighting methods and tactics. The LAFD Senior Officer will direct fire fighting operations under the general direction of the Incident Commander. 

7.0 FIRE 

Fires may result in a sudden release of hazardous waste that poses a significant threat to human health or the environment. Implementation of this Contingency Plan is required whenever a fire incident results in a sudden release of hazardous waste which cannot be contained or which presents a threat to human health or the environment. 

Depending on the size of the fire, portable fire extinguishers may be used. However, LANL shall discourage the use of portable fire extinguishers by employees and encourage immediate evacuation of the area and notification of the Los Alamos Fire Department. The Emergency Manager will alert all necessary emergency response personnel. The Fire Department shall be automatically alerted when the emergency central alarm system is activated. If the fire spreads or increases in intensity, all personnel should evacuate to an area designated by the responsible group leader or Emergency Manager. The Emergency Manager shall assume the role of Incident Commander and should remain near the scene to advise the personnel responding to the fire of the known hazards. The Emergency Manager, being familiar with spill response and emergency actions shall advise firefighting personnel of the potential hazards involved. 

Upon arrival at the scene, the LAFD Senior Officer will evaluate information provided by the group leader, other site personnel, other members of the ICG, and Incident Commander to select the appropriate fire-fighting methods and tactics. The LAFD Senior Officer will direct fire-fighting operations under the general direction of the Incident Commander. 
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8.0 EVACUATION 

The RD&D PBR/SDP facility must be evacuated upon the voice command to evacuate the area, or upon the sounding of the evacuation alarm or the fire alarm. 

8.1 Emergency Process Shutdown Prior to Evacuation 

Personnel shall be instructed to shut down equipment prior to evacuating a building unless an immediate building evacuation is announced or signaled. 

8.2 Evacuation Plan 

Emergency situations shall warrant the shutdown and evacuation of an area(s) or building(s) in order to protect personnel and property, to anticipate the emergency condition, or to enhance the appropriate response. 

To initiate building evacuation, the evacuation or fire alarm shall be sounded and/or the public address system shall be used. The Fire Alarm Maintenance Section at 667-4027 and the LAFD Platoon Chief at 667-7026 may silence and reset the fire alarm. 

To evacuate a portion of a building, the PA system is more appropriate. The PA system will notify the occupants of the area to be evacuated and, additionally, will advise personnel in the rest of the facility of the existence of a problem in that 
specific area. 

The PA system, fire alarm, or evacuation alarm may be used to initiate an evacuation. Once evacuation has been initiated, personnel shall turn off all equipment, if conditions allow, that could contribute to the hazard if left unattended. Personnel should then leave the affected area and go to the muster area. 

In the event of an evacuation of only a portion of the building, the responsible group leader will designate a control point at the closest safe location (e.g., considering wind direction). This area will be outside the affected area and will serve as a muster point where the group leader or his designee can oversee evacuation operations and work to prevent further spread of the hazard. 

For a small-scale evacuation, a responsible on-site person may direct evacuation. For a large-scale evacuation, the emergency central alarm system may be activated, the EMO will be notified and, until the Emergency Manager arrives at the scene to assume responsibility for the evacuation, a responsible on-site person may begin the evacuation process. 
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9.0 SALVAGE AND CLEANUP 

The affected area shall be surveyed by appropriate 
representatives from the HS and EM Groups before salvage, cleanup, and return to normal operations. Visual inspections of the affected area will be supplemented by sampling to determine whether cleanup is complete. After determination of any existing hazards from toxic or hazardous gases or fumes, electrical hazards, radiological hazards, or other unsafe conditions, personnel, or a selected team will reenter the area to perform designated contamination tasks, repairs, and salvage to allow the return to normal operations. After an emergency, the Incident Commander will turn the operation over to line management, who will: 

• Provide for proper handling of recovered waste, 
contaminated soil or surface water, or any other 
material that results from a release, fire, or 
explosion; 

• Arrange for site cleanup procedures to be completed; 
and 

• Ensure that emergency equipment is cleaned, 
decontaminated, and fit for its intended use before 
operations are resumed. 

Damage assessment, recovery, and reporting shall be performed within the requirements of DOE Order 5000.3A, as referenced by DOE Order 5500.3A (Emergency Planning and Preparedness for Operational Emergencies). The Incident Commander shall assume the coordination of post-emergency actions, particularly during the time period immediately after the emergency. Such actions shall include cleanup operations, repair of vital equipment, or interim hazard-removing operations (such as demolition of 
unstable walls). The services of the affected operational organizations, HS and EM Divisions, JCI, and other on-site resources will also be utilized to estimate cleanup costs and operational impact. 

10.0 POST-EMERGENCY ASSESSMENT 

When the emergency is over, the cause of the emergency and the effectiveness of the response shall be investigated, in order that future emergencies may either be prevented, or that the response to them may be more effective. Following each event requiring the implementation of this Contingency Plan, the Emergency Manager shall schedule and conduct a critique with representatives of all responding groups, building/area 
representatives, and LANL management to determine the adequacy of the response. 
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11.0 EMERGENCY RESPONSE RECORDS AND REPORTS 

The details of any incident that requires implementation of this Contingency Plan must be recorded by the responsible group or section leader for the RD&D unit in compliance with HWMR-7, Part V, 40 CFR, § 264.53. This Incident Report must include the time, date, and full description of the incident. 

Any emergency that requires implementation of this Contingency Plan will be reported to the NMED in writing within 15 days. 
The report, submitted DOE LAAO, shall include the following data: 

12.0 

• Name, address, and phone number of owner or operator; 

• Name, address, and phone number of the facility; 

• Date, time, and type of incident (e.g., fire, 
explosion, spill); 

• 

• 

• 

• 

• 

Name of material involved; 

Quantity of material involved; 

Extent of injuries (if any); 

Assessment of actual or potential hazards to human 
health or the environment; and 

Estimated quantity and disposition of material 
recovered from the incident. 

CONTINGENCY PLAN AMENDMENT 

LANL shall review and immediately amend, if necessary this 
emergency response plan, as required by HWMR-7, Part V, 40 CFR, § 
264.54. 

This Contingency Plan will be reviewed by the EMO, EM-7, EM-8, 
and by HS-5 and HS-12, if necessary, and will be amended 
immediately if determined to be inadequate to handle spills, 
explosions, fires and whenever: 

• The facility permit is revised; 

• There is significant change in the design or operation 
of the facility (i.e., waste quantities handled and 
handling techniques); 

• The list of Emergency Managers changes; 

• Operating experience or technical review demonstrates 
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that the plan is inappropriate. 
• Actual implementation of the plan demonstrates inadequacies. 
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TABLE 1 
RESPONSE GROUPS AND AGENCIES AVAILABLE TO THE 

EMERGENCY MANAGEMENT OFFICE FOR 
GUIDANCE AND/OR EMERGENCY ASSISTANCE 

LABORATORY CONTROLLED 
RESPONSE GROUP TELEPHONE 
HS-1, Health Physics 667-5296 
Operations 

HS-2, Occupational Medicine 667-7251 

HS-3, Risk Management 667-3363 
Support 

HS-5, Industrial Hygiene 665-4427 
and Safety 

HS-12, Health Physics 667-5296 
Policy and Programs 

EM-7, Waste Management 667-5839 

EM-8, Environmental 667-5021 
Protection 

EM-9, Environmental 667-3269 
Chemistry 
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RESPONSIBILITIES 

Radiological monitoring 
and decontamination. 

Emergency medical 
treatment. 

Provides personnel to 
perform risk analyses. 
Provides guidance on 
operational safety. 

Site evaluation - field 
testing to determine 
the nature and extent 
of contamination 
(nonradiological). 
Specify protective 
clothing and equipment. 
Provide HAZMAT Team. 

Provide support for 
radiological incidents, 
provide REA Team 
capable of performing 
radiological 
assessments and 
personnel 
decontamination. 
Maintain radiological 
emergency preparedness 
for the Laboratory. 

Provide guidance on 
proper treatment, 
storage, and off-site 
shipment of mixed 
waste. 

Field surveys to 
determine spread of 
contamination and 
adequacy of cleanup. 

Chemical/radiological 
analytical services. 



TABLE 1 
(Continued 

RESPONSE GROUPS AND AGENCIES AVAILABLE TO THE 
EMERGENCY MANAGEMENT OFFICE FOR 

GUIDANCE AND/OR EMERGENCY ASSISTANCE 

LABORATORY CONTROLLED 
RESPONSE GROUP 

NMT, Nuclear Materials 
Technology 

Protection Technology Los 
Alamos Protective Force 
(Pro Force) 

Johnson Controls World 
Services, Inc. 

NON-LABORATORY CONTROLLED 
RESPONSE GROUP 

Los Alamo Fire Department 

Los Alamos Police 
Department 

Los Alamos Medical Center* 

TELEPHONE RESPONSIBILITIES 

667-2556 Monitor for leaks, 
pressure buildup, gas 
generation, or 
equipment ruptures in 
the event of 
interruption of 
operations at TA-55 due 
to an emergency. 

667-4437 Traffic control, 
security. 

667-6191 Maintenance personnel 
and equipment, assist 
in waste cleanup under 
HS-5 guidance. 

TELEPHONE RESPONSIBILITIES 

9-911 Firefighting personnel 
and equipment. 

9-911 Traffic control of DOE 
roads with public 
access. 

662-4201 
or 911 

Medical services. 

* Medical services related to hazardous and mixed waste injuries provided under the direction of HS-2. 
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TABLE 2 
EMERGENCY MANAGEMENT OFFICE EMERGENCY MANAGERS* 

LABORATORY HOME 
EMERGENCY MANAGERS TELEPHONE TELEPHONE HOME ADDRESS 
James S. Griffiths 7-6211 662-9155 190 Manhattan Loop, 

Los Alamos, NM 
Gary W. Bequette 7-6211 662-4554 2369-B 33rd Street, 

Los Alamos, NM 
Frank G. Pearce 7-6211 984-8901 110 Delgado Street, 

Los Alamos, NM 
Deanna M. Seitz 7-6211 662-7356 65 San Juan, Los 

Alamos, NM 

James A. Walton 7-6211 455-3316 Route 11, Box 2 0, 
Space 19' Santa Fe, 
NM 

* To ensure immediate response, the Emergency Manager may be 
reached at the Emergency Management Office, 667-6211 or, after 
hours, 667-7080. 
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PERMIT ATTACHMENT K 
CLOSURE PLAN 

Introduction 

Upon completion of the RD&D experiments, LANL shall clean 
close the PBR/SDP unit in a manner that is protective of 
human health and the environment in accordance with the 
requirements of HWMR-7, Part V, 40 CFR, §§ 264.111; 264.112; 
264.113; 264.114 and 264.115. 

Upon closure all hazardous wastes and hazardous waste 
residues shall be removed from the unit and the area 
surrounding the unit. The following description of the 
procedures to close the PBR/SDP unit shall be the guideline 
for closure of the Research, Development and Demonstration 
activities and facility: 

Closure Performance Standard 

This closure plan is designed to ensure that LANL shall 
close the RD&D PBR/SDP unit in a manner that will not 
require further maintenance and in such a manner 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 shall be removed and disposed of 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. 

Disposition of Residues 

At closure all hazardous wastes, hazardous waste residues, 
contaminated system containment components, equipment and 
hazardous constituents of wastes managed in the PBR/SDP unit 
must be removed. Verification sampling shall be performed 
to demonstrate that decontamination has been effective. 

Maximum Waste Inventory 

The maximum inventory of hazardous wastes that may be stored 
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 shall be removed. LANL's Waste 
Management Group (EM-7) shall coordinate the pick-up of 
hazardous wastes from Building 128; characterize the wastes 
(as necessary); ensure proper management of wastes in ·LANL's 
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RCRA permitted units; and coordinate off-site shipment of 
RCRA wastes to appropriate permitted treatment, storage, and 
disposal facilities. 

Procedures to Close the PBR/SDP Unit 

All waste inventory present at the unit at the time of 
closure shall be transported by qualified LANL personnel to 
one of LANL's RCRA permitted storage units for subsequent 
storage, treatment, and/or disposal as described above. 
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. 

Decontamination of Equipment and Hazardous Waste Residues 

All equipment associated with the PBR/SDP unit that has come 
in direct contact with hazardous waste shall be disposed of 
as hazardous waste, decontaminated and reused, or 
decontaminated and disposed of as solid waste in compliance 
with HWMR-7, Part V, 40 CFR, § 264.114 and this closure 
plan. 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 shall be suitably containerized. The wastes will be 
characterized in accordance with the general LANL Waste 
Analysis Plan that has been included herein as Permit 
Attachment II-1. All wastes shall be transported from 
Building 128 by the Waste Management Group (EM-7) or 
qualified subcontractors. Wastes determined to be hazardous 
shall 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 in LANL's decontamination facility 
that is located in Building 1 of Technical Area 50. This 
facility is outfitted with proper decontamination equipment 
and run-off controls. Equipment components and plumbing 
shall 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). 
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Decontaminated equipment may be disposed of as non-hazardous 
scrap in Technical Area 51 or may be returned for reuse at 
the facility. All solutions produced during decontamination 
shall be containerized, characterized in accordance with the general Waste Analysis Plan (Attachment II-1), and sent to 
an appropriate storage, treatment, or disposal facility. 

The PBR/SDP operating records must 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 EPA approved methods. If hazardous constituents are detected in a swipe sample, then the floor in and around the PBR/SDP unit (located in the 55-foot by 
70-foot area of Building 128) or the concrete pad under the ancillary hazardous waste storage area shall 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 shall 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 the standards and guidance in 
effect, then the alternative shall be incorporated into the 
closure plan by permit modification. 

Amendment to Closure Plan 

LANL shall amend the closure plan in accordance with HWMR-7, 
Part V, 40 CFR, § 264.112(b) whenever necessary. 

Notification of Closure 

LANL must notify the New Mexico Environment Department in 
writing 45 days prior to the date of anticipated closure. 
Within 90 days of accepting the final volume of hazardous 
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wastes for treatment in the RD&D PBR/SDP unit, the entire inventory of hazardous waste shall be removed from the unit for proper storage and subsequent treatment/disposal at one of LANL's RCRA permitted hazardous waste management units. 

Time allowed for Closure 

Within 180 days of accepting the final volume of hazardous wastes for treatment, all closure activities shall be completed in accordance with the closure schedule specified in Table K-1, as follows: 

Closure Schedule: 

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, and/or 
disposal of decontamination residues 

Sampling and analysis to verify 
decontamination 

Closure Certification 

Certification of Closure 

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/LANL shall prepare a letter certifying that the RD&D unit was closed in 
accordance with the approved closure plan as required by HWMR-7, Part V, 40 CFR, § 264.115 
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RESEARCH, DEVELOPMENT AND DEMONSTRATION (RD,D) PERMIT APPLICATION 

PACKED-BED REACTOR/SILENT DISCHARGE PLASMA TREATMENT 

1.0 INTRODUCTION 

Environmental goals at Los Alamos National Laboratory (LANL) are 
to maintain and operate LANL facilities in an environmentally 
advantageous manner and to develop new technologies that will 
help the Department of Energy (DOE) in similar efforts at other 
facilities. New technologies are being developed to better meet 
the needs of corrective action, waste management, or 
environmental restoration. The principal mission of LANL is the 
application of science and technology to solve national problems 
including weapons development, energy supply, and conservation 
programs, while basic scientific research complements and 
strengthens its fundamental technical capabilities. LANL is 
owned by DOE, and is co-operated by DOE and the University of 
California. 

LANL is requesting issuance of a Research, Development and 
Demonstration (RD&D) permit from the New Mexico Environment 
Department for the operation of a Packed-Bed Reactor (PBR) unit 
combined with a Silent Discharge Plasma (SDP) treatment unit. 
PBR/SDP technology uses an advanced oxidation technique for the 
treatment of hazardous wastes as a two stage treatment process. 
The first stage involves injection of liquid organic hazardous 
wastes into the externally heated PBR, where many of the 
hazardous compounds undergo vaporization and thermal 
decomposition. More complex organic compounds, however, may 
resist thermal destruction within the PBR and require further 
treatment. The effluent from the PBR passes into the second 
stage of the process, the SOP, which is comprised of a non
thermal electrical-discharge plasma. Large quantities of 
reactive free radicals are generated in the plasma, and the free 
radicals react with and decompose the remaining hazardous organic 
constituents in the effluent. The end products of the PBR/SDP 
waste treatment processes include primarily carbon dioxide, 
water, carbon monoxide, and acids. 
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PBR/SDP treatment will involve use of a pilot-scale unit to 
demonstrate the technical feasibility and performance capability 
of an innovative hazardous waste treatment technology. It is 
anticipated that this system has the potential to destroy 
hazardous waste organic constituents with a higher efficiency and 
without the production of typical undesirable high-temperature 
combustion products of present treatment technologies. The 
eventual full-scale development of this system would provide 
distinct improvements over currently available incinerator 
equipment in terms of both destruction efficiency and effluent 
gas composition. 

The research objective of the work to be conducted under this 
permit is to determine if process data for a real waste stream is 
comparable with data produced for surrogates of that waste 
stream. The answer will determine if the present technology is 
worth pursuing on a more complex and hazardous waste in future 
research. Components of the waste have been tested individually 
in the unit as surrogate (i.e., non-waste) materials. These 
tests have demonstrated 99.99% destruction of the surrogates. 

The main purpose of obtaining a RD&D permit at this time is to 
allow the research to continue into a phase where an actual waste 
may be processed by the unit. If it can be successfully 
demonstrated that similar destructive efficiencies with the real 
waste can be achieved as those with the surrogate work, then 
modifications to this application may be made to deal with 
different and more complex waste than those proposed at this 
time. 

The successful completion of this project will be one step in the 
eventual development of a full-scale treatment system capable of 
significantly reducing the volume and hazards of several waste 
streams generated within the DOE production complex. Initially, 
only RCRA hazardous wastes will be treated in the PBR/SDP unit. 
If the treatment demonstration is successful, it is anticipated 
that LANL may request later modification or renewal of the RD&D 
permit to include treatment of mixed (hazardous and radioactive) 
wastes. 

This RD&D application has been prepared in accordance with the 
requirements of Section 3005(g) of Resource Conservation and 
Recovery Act (RCRA), as codified under 40 CFR Section 270.65, and 
Section 901 of the New Mexico Hazardous Waste Management 
Regulations. The application also complies with general 
guidelines published by u.s. Environmental Protection Agency, 
"Guidance Manual for Research, Development, and Demonstration 
Permits Under 40 CFR 270.65 11 (EPA Document No. EPA/530-SW-86-008, 
July 1986). 
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It is the intent of the Laboratory to perform all activities in 
compliance with applicable local, state, and federal regulations 
and orders. Wastes, effluents, and emissions associated with the 
RD&D project will be handled according to established LANL 
procedures that are intended to ensure compliance with these 
regulations. 

In November 1989, the New Mexico Health and Environment 
Department, Environmental Improvement Division, issued a RCRA 
permit (No. NM 0890010515-1) to LANL. The RCRA permit covers the 
storage and treatment of a variety of on-site generated hazardous 
wastes. Regulated unit processes include storage in containers, 
treatment in tanks, and incineration. In March 1990, EPA issued 
its portion of LANL's RCRA permit, addressing the RCRA Hazardous 
and Solid Waste Amendments (HSWA) requirements. EPA's permit 
became effective on May 23, 1990. 

LANL is also currently regulated under RCRA interim status 
requirements and is in the process of preparing a permit 
application covering the facility's mixed waste storage and 
treatment operations. Mixed waste units at LANL include 
container storage areas, surface impoundments, storage tanks, a 
controlled air incinerator, cementation units for process 
residue, an oxygen sparging unit for pyrophoric mixed waste, and 
two open burning/open detonation units for treatment of high 
explosive mixed waste. 

As a result of the RCRA permitted and interim status compliance 
activities, LANL already has in place comprehensive and approved 
environmental and health management programs meeting RCRA 
requirements. These programs address overall facility procedures 
for proper characterization and management of wastes, security, 
inspection, personnel training, preparedness and prevention, 
contingency procedures, and facility closure. Operation of the 
PBR/SDP unit for RD&D purposes will not require development of 
any additional facility-wide programs or procedures to protect 
human health and the environment at the LANL facility. Waste 
analysis, inspection, training, safety, and closure procedures 
described in this permit application, therefore, are focused on 
operation of the RD&D unit itself. 

LANL is currently in the process of addressing the applicability 
of National Environmental Protection Act (NEPA) regulations to 
the operation of the PBR/SDP unit. An initial analysis of 
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potential impacts has been completed and sent to DOE and it has 
been determined that the unit meets the criteria for a 
categorical exclusion. 

LANL's Environmental Protection Group (EM-8) is responsible for 
determining the need for air permits at the facility. As part of 
the NEPA evaluation process, a non-radioactive air emissions 
review of the PBR/SDP unit has been conducted by EM-8. It was 
determined that an air quality permit was not required under New 
Mexico Air Quality Control Regulation (AQCR) 702 Permits. 
Anticipated emissions of regulated materials were determined to 
be well below the AQCR 702 Thresholds. 

The names and telephone numbers of the appropriate facility owner 
and operator contacts are provided below. 

Facility Owner/Operator: Jerry Bellows 
Area Manager 
Los Alamos Area Office 
U.S. Department of Energy 
Albuquerque Operations 
505-667-5105 

Facility Operator: Allen J. Tiedman 

2.2 Site Location 

Associate Director for support 
Los Alamos National Laboratory 
505-667-9390 

LANL and the residential communities of Los Alamos and White Rock 
are located in north central New Mexico on the Pajarito Plateau, 
situated west of the Rio Grande on the eastern slopes of the 
Jemez Mountains. The LANL facility covers approximately 111 
square kilometers (27,500 acres) in and adjacent to Los Alamos 
County, and includes 34 active Technical Areas. A site map is 
provided as Figure 1. 

2.3 RD'D Unit Location 

The PBR/SDP unit is located at the Alternative Combustion 
Laboratory {ACL). The ACL is located in Technical Area 35 
(TA-35) in a portion of Building 128. Figure 2 (RD&D Unit Key 
Map) is provided to shown the location of TA-35 relative to other 
areas, including TA-9. Another RD&D permit application has been 
submitted for a research unit located at TA-9. Figure 3 shows 
the location of Building 128. The PBR/SDP unit occupies an area 
approximately 55 feet by 70 feet in the northeast corner of the 

- 4 -



Revision 2 
7/14/93 

building. Figure 4 shows the layout of the unit and the 
associated RD&D ancillary waste storage area at Building 128 

A topographic map covering the RD&D unit location has been 
developed and included in the revised permit application as 
Figure 5. The topographic map has been prepared at a .scale of 1 
inch equal to 200 feet and with contour intervals of 2 feet. The 
map shows a 1000 foot radius around the RD&D unit. Building 128 
at TA-35 is located at latitude 35.8624 and longitude -106.2945. 

The RD&D unit is located in Los Alamos County, New Mexico, which 
is listed in 40 CFR Part 264 Appendix VI. The seismicity of LANL 
is discussed in detail in the Part B Application submitted to 
acquire the existing facility-wide RCRA permit. As shown in 
Figure 6 adapted from LANL's 1988 Part B Permit Application, no 
faults or fault traces with Holocene (or other) displacements 
have been located within 200 feet of the location of the RD&D 
unit. Additionally, seismic fault traces have been superimposed 
on the topographic map prepared for the unit and provided as 
Figure 5 to the revised permit application. Figure 5 clearly 
shows that the RD&D unit is not located within 200 feet of a 
known fault. 

In accordance with 40 CFR 270.14(b) (11) (iii) and HWMR-7 Part IX, 
the PBR/SDP unit is not located in the 100 year floodplain. As 
required under the Hazardous and Solid Waste Amendment Module 
VIII of LANL's RCRA Permit, LANL has mapped all 100-year 
floodplain boundaries within the LANL complex. The mapping 
procedures used techniques that comply with 40 CFR 
270.14(b)(11) (iii). A report documenting these floodplain 
mapping procedures has been published. Final floodplain maps 
were submitted to NMED in June 1992. Attachment 8 to the revised 
permit application includes a copy of the letter sent to NMED 
with the floodplain maps. 

2.4 RD&D Proiect Description 

The purpose of the proposed project is to demonstrate the 
technical feasibility and performance capability of combined 
Packed-Bed Reactor (PBR) and Silent Discharge Plasma (SOP) 
technology for the treatment of hazardous wastes. PBR/SDP 
treatment will involve use of a pilot-scale unit to demonstrate 
an innovative hazardous waste treatment technology. 

The successful completion of this project will be one step in the 
eventual development of a full scale treatment system capable of 
significantly reducing the volume and hazards of several waste 
streams generated within the DOE production complex. Initially, 
only RCRA hazardous wastes will be treated in the PBR/SDP unit. 
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If the treatment demonstration is successful, it is anticipated 
that LANL may later request a modification or renewal of the 
permit to include treatment of mixed wastes. 

The PBR unit involves use of an alumina pellet filled bed that is 
heated with an external electrical furnace. Liquid organic 
hazardous wastes are injected along with a carrier gas (air) into 
the PBR where many of the hazardous compounds undergo 
vaporization and thermal decomposition. More complex hazardous 
organic compounds may resist thermal decomposition within the PBR 
and, therefore, require further treatment. As part of the 
proposed RD&D activities, this further treatment will be provided 
by the SDP unit. Figure 7 shows the components of the PBR unit. 

SDP treatment is an advanced oxidation technique that will be 
used for second stage treatment of effluents from the PBR unit. 
SDP technology involves the use of a non-thermal electrical
discharge plasma. Large quantities of reactive free radicals are 
generated in the plasma, and the free radicals react with and 
decompose the remaining hazardous organic constituents in the 
effluent. In contrast to thermal processes, the SDP operates at 
near-ambient temperature and pressures, thereby eliminating 
complications typical of thermal treatment. Figure 8 shows a 
cross-section of the SDP unit. 

The end products of the PBR/SDP waste treatment process include 
primarily carbon dioxide, water, carbon monoxide, acids, and 
trace quantities of unreacted waste and reaction by-products. 

Figure 9 illustrates the combined PBR/SDP process for treating 
organic liquid wastes, where the system will be operated in an 
open-loop configuration. Figure 10 illustrates the combined 
PBR/SDP system in a closed-loop configuration. The closed-loop 
system will eliminate the venting of the treated effluent gas to 
the atmosphere. 

A more detailed discussion of the design and operation of the 
RD&D unit is provided in Section 4 and Section 5 of this 
application. 

3.0 WASTB DESCRIPTION 

The research objective of the work to be conducted under this 
permit is to determine if process data for a real waste stream is 
comparable with data produced for surrogates of that waste 
stream. The answer will determine if the present technology is 
worth pursuing on a more complex and hazardous waste in future 
research. Components of the waste selected for testing under a 
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RD&D permit have been tested individually in the unit as 
surrogate (i.e., non-waste) materials. These tests have 
demonstrated 99.99% destruction of the surrogates. 

The main purpose of obtaining a RD&D permit at this time is to 
allow the research to continue into a phase where an actual waste 
may be processed by the unit. If it can be successfully 
demonstrated that similar destructive efficiencies with the real 
waste can be achieved as those with the surrogate work, then 
modifications to this application may be made to deal with 
different and more complex waste than those proposed at this 
time. 

3.1 Waste to be Treated in the RD&D Unit 

The types of wastes that will be tested to determine the 
effectiveness of the experimental treatment technology are 
combustible halogenated and non-halogenated organic wastes in 
liquid or gaseous form. Wastes designated for treatment will 
originate from operations at the LANL facility. No wastes will 
be brought from off-site for RD&D treatment in the PBR/SDP unit. 

In order to properly manage hazardous wastes at the LANL 
facility, wastes are chemically and physically characterized in 
accordance with the approved waste analysis plan contained in 
LANL's existing RCRA permit. The maximum amount of waste that 
will be stored at Building 128 awaiting treatment in the PBR/SDP 
unit will be 55-gallons. Containers of wastes will either be 
placed in a secondary containment pan or inflatable berm to 
minimize leakage hazards. The waste storage area is described in 
further detail in Section 4.4. 

Wastes proposed to be treated in the PBR/SDP unit are summarized 
below. Copies of the laboratory analyses of the wastes are 
provided in At~achment 1. 

Waste 
Description 

Oil with 1,1,1-Trichloroethane 
from cleaning and repairing of 
vacuum pumps. 

Lacquer thinner from cleaning 
road painting equipment. 

Mixture of acetone/ethanol from 
degreasing oily parts. 
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The duration of a particular experimental run is typically less 
than 4 hours. The minimum run will be 1 hour; the maximum run 
will be 8 hours. The quantity of waste treated in a particular 
experimental run will depend on the duration of the run and the 
waste feed rate. The proposed rate of waste feed input is 36 to 
108 kilograms per day. Therefore, assuming an average input rate 
of 72 kg/day and an average 250-day work year, the total amount 
of waste anticipated to be processed in the unit is approximately 
18,000 kilograms. 

Wastes will be retrieved from permitted LANL storage areas for 
treatment in PBR/SDP unit. Facility-wide hazardous waste 
handling operations are coordinated by LANL's Waste Management 
Group (EM-7). EM-7 responsibilities include: pick-up of 
hazardous wastes from LANL generators; characterization of wastes 
to supplement generator-supplied information (as necessary); 
proper management of wastes in LANL's RCRA permitted units; and 
coordination of off-site shipment of RCRA wastes to permitted 
treatment, storage, and disposal facilities. 

Procedures for transporting hazardous wastes will conform to 
conditions specified in the existing RCRA permit issued to the 
facility. Wastes transferred to the PBR/SDP unit from a 
permitted storage unit will be accompanied by LANL's Hazardous 
Material Transfer Form. Copies of this form will be maintained 
by the RD&D research group, the transport group, and the waste 
shipper. 

3.2 Wastes Generated by RD'D Treatment 

Wastes generated on a continuous basis during PBR/SDP treatment 
are expected to be primarily carbon dioxide, water, carbon 
monoxide, acids, and trace quantities of unreacted waste and 
reaction by-products. The major expected by-products of the 
waste treatment process are water and carbon dioxide. The 
treatment process is highly efficient, and is capable of 99.99% 
destruction of the organic constituents in the wastes. The 
composition of the trace quantities of unreacted waste (i.e., the 
potential 0.01% of waste material that may not destroyed in the 
unit) is described in Attachment 1 to the permit application. 
The trace quantities of reaction by-products include small 
amounts of carbon monoxide that may be generated. Additionally, 
treatment of wastes containing trichloroethylene will produce 
hydrochloric acid in the system scrubbers and trace quantities of 
phosgene in the gaseous effluent. Phosgene can be destroyed 
either by increasing the power to the SOP cells or by scrubbing 
the phosgene gas out of the effluent in the scrubbers where it is 
hydrolyzed (decomposed) by water. 
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The effluent line exiting the PBR and the effluent line exiting 
the SOP unit will be fitted with acid scrubbers. Here water, 
acids, corrosion products from constituent reaction with PBR 
equipment, and trace quantities of wastes and decomposition 
by-products are collected by the scrubber and neutralized. The 
wastes collected in the acid scrubbers will be emptied by lab 
personnel into an appropriate container for subsequent storage, 
treatment, and/or disposal. 

Other residues that may be periodically generated during RD&D 
experiments include replaced piping, spent filters, and spent 
activated carbon units. These will also be placed into an 
appropriate container by lab personnel for subsequent storage, 
treatment, and/or disposal. 

All residues generated by PBR/SDP treatment will be containerized 
and placed into a RD&D ancillary storage area at Building 128 
(see Figure 4). This ancillary storage unit is discussed in 
further detail in Section 4.4. As the waste containers are 
filled, LANL's Waste Management Group (EM-7) will be contacted to 
pick up the waste for subsequent storage, treatment, andjor 
disposal. Wastes generated during the RD&D experiments will be 
characterized and managed in accordance with the approved waste 
analysis plan in LANL's existing RCRA permit. A general waste 
analysis plan describing general LANL waste characterization 
procedures is provided as Attachment 2. Specific waste 
characterization of the effluents from PBR/SDP treatment are 
discussed in Section 3.3 below and in the Quality Assurance 
Project Plan provided as Appendix A to Attachment 2. 

Emission level evaluations and air permitting for compliance with 
New Mexico Air Quality Control Regulations are overseen by LANL's 
Environmental Protection Group (EM-8). Operation of the PBR/SDP 
unit will comply with New Mexico Air Quality Control Regulations. 

3.3 waste Analysis 

It is necessary to have an accurate assessment of the waste 
stream components, in order to determine the likely decomposition 
products of the waste undergoing PBR/SDP treatment and to 
evaluate the effectiveness of the treatment process. Laboratory 
waste analysis data has been obtained from LANL's Waste 
Management Group (EM-7), which is responsible for hazardous waste 
movement, storage, treatment, and disposal at LANL. Copies of 
the laboratory analytical data for the waste streams are included 
in Attachment 1. 

A Sampling and Analysis Plan (SAP) has been prepared covering 
RD&D treatment in the PBR/SDP unit. The SAP is incorporated into 
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the Quality Assurance Project Plan (QAPjP) included in this 
revised permit application as Appendix A to Attachment 2. The 
SAP describes procedures to sample and analyze the wastes prior 
to and following treatment in the PBR/SDP unit. 

Waste Analysis procedures described in the SAP are summarized 
below: 

• For each waste type treated in the PBR/SDP unit, LANL 
personnel will collect a sample of the liquid effluent 
from the acid scrubber wastewater reservoirs as 
described in the SAP (Section 5 of the QAPjP). The 
liquid will be collected using EPA approved sampling 
methods (e.g., coliwasa, tubing, or equivalent) and 
analyzed in accordance with EPA approved sampling 
methods. Analytical methods will include EPA Method 
7000 series for metals; EPA Method 9070 for oil and 
grease; EPA Method 8240 for volatile organics; and EPA 
Method 8270 for semi-volatile organics. Acidic liquid 
effluent sampling will be performed each time the 
scrubber waste reservoir is emptied, as scheduled in 
the QAPjP (Section 5) provided as Appendix A to 
Attachment 2, and whenever there is a known change in 
the relative constituent composition of the treatment 
system input waste. 

• Gaseous effluents will be collected as specified by EPA 
Method 0030 (SLO-VOST) and analyzed by EPA Method 8240 
for volatile organic constituents. A complete set of 
samples (one from each of the four monitoring points 
shown on Figures 9 and 10) will be collected for 
analysis as described in the SAP (Section 5 of the 
QAPjP). 

• Additionally, other diagnostic equipment may be used 
for the research effort. In order to monitor the 
stability of the system, the gaseous effluent 
downstream of the PBR and SOP may be analyzed with 
several on-line diagnostic instruments including: 
Teledyne Max5 combustion gas analyser (CGA), Beckman 
Acculab 2 IR spectrometer, Perkin Elmer Siqma 2000 Gas 
Chromatograph (GC) with both flame ionization and 
electron capture detector (which allows ppb-detection 
and sensitivity), UTI Model 100C 0-300 amu mass 
spectrometer, BIORAD FTIR spectrometer, and ultraviolet 
absorption cell (or equivalent instruments). These 
diagnostic instruments provide a means for accurate 
assessment of gaseous waste stream composition. 
Analytical methods will be clearly documented and 
described in the operating record for the RD&D unit. 

- 10 -



• 

4.0 

4.1 

4.1.1 

Revision 2 
7/14/93 

The GC and FTIR spectrometer may be operated 
continuously during the RD&D experiments if necessary 
to monitor the stability of the treatment process. It 
is anticipated that the process will be stable and that 
continuous monitoring may not be necessary. The other 
diagnostic equipment (i.e., GCA, IR spectrophotometer, 
mass spectrophotometer, and ultraviolet absorption 
cell) may be available to provide supplemental data. 
Figure 9 and Figure 10 show the diagnostic equipment 
monitoring points that may be used during RD&D 
experiments. Sampling points will be selected based on 
the data that is to be collected during a particular 
experiment. Attachment 3 describes the 
research-specific diagnostic equipment performance in 
further detail. 

PROCESS EHGIHEERIHG 

Description of Treatment Unit 

waste Peed systea 

An aliquot of liquid waste will be transferred from the waste 
container and placed into a graduated burette, which will allow a 
precise determination of the volume of waste to be treated. 
Waste will be introduced into the PBR/SDP treatment system using 
either a peristaltic feed pump or a magnetically coupled gear 
pump. The gear pump will be used for experiments requiring a 
higher waste flow rate, whereas the peristaltic pump can be used 
for lower waste flow rates. Carrier gas, which will consist of 
air, will be introduced into the system along with the waste. An 
air compressor will be used in conjunction with an atomizer to 
inject the waste and carrier gas into the PBR furnace unit. 

4.1.2 Packe4-Be4 Reactor Unit components 

Up to three PBR units will be operated for the RD&D experiments. 
Each PBR furnace unit will consist of a 15-centimeter inner 
diameter stainless steel pipe with three equally-sized zones that 
can be independently heated to maintain constant temperature in 
the PBR. The length of each PBR furnace will be between 1 and 
1.5 meters. The PBR pipe will be filled with 1.27-centimeter 
(0.5-inch) long alumina cylinders and 0.476-centimeter 
(0.1875-inch) diameter alumina spheres. The heat source 
surrounding each PBR will be an external electrical tube furnace, 
with three equally-spaced and independent heating zones. There 
are three temperature sensors on each of the three furnace 
segments used to control furnace temperature. Prior to injection 
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of waste into the unit, the PBR will preheated to a given 
temperature, depending on the experimental parameters being 
tested. During actual treatment, the heat generated from waste 
decomposition may reduce or eliminate the need to continue to 
operate all three zones of the external furnace. 

Downstream of the PBR will be a heat exchanger and acid scrubber. 
The heat exchanger will be constructed with a simple counter flow 
design consisting of an inner tube through which the gaseous 
effluent flows and an outer tube through which non-contact 
cooling water is circulated. The scrubber will be a portable 
unit (e.g., Mystaire brand or equivalent) fitted with a reservoir 
that will recirculate the scrubber water to remove acids from the 
effluent gas for the duration of a particular experiment. A 
second reservoir will contain neutralization solution (potassium 
hydroxide). Neutralization of the acid gases will produce 
potassium chloride. The pH of the scrubber water will be 
monitored using an on-line pH meter to determine when 
neutralizing solution is spent and, consequently, when the 
scrubber wastewater reservoir should be emptied. At a minimum, 
the scrubber wastewater reservoir will be emptied whenever the 
RD&D waste stream being studied is changed. Waste management is 
discussed in Section 3.2. 

From the acid scrubber, the effluent gas will pass through a 
polypropylene filter, which will catch any extra liquid or 
particulates that have made it past the heat exchanger and acid 
scrubber. The replacement of the filter will depend on the waste 
treatment flow rate. The estimated filter change interval will 
be once per week for waste treatment of 36 kilograms/day and 
twice per week for waste treatment of 108 kilograms. The actual 
replacement rate will be determined during the course of the 
experiments. At a minimum, the filter will be changed whenever 
the waste stream being studied is changed. Waste management is 
discussed in Section 3.2. 

The PBR interior furnace piping, piping to the heat 
exchanger/scrubber, and interior portions of the heat exchanger 
will be constructed of a corrosion resistant metal (e.g., Haynes 
alloy or Hastealloy). Once the corrosivity of the effluent gases 
has been reduced in the scrubber, less corrosion-resistance 
material is required. The piping from the heat 
exchanger/scrubber through the polypropylene filter to the SOP 
cells will be constructed of stainless steel. 

4.1.3 Silent Discharqe Plasma Unit components 

Up to three SOP cells will be operated for the RD&D experiments. 
The cells can be set up to run either in parallel or in series, 
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depending on the treatment needs and flow requirements of a 
particular experiment. Each SOP unit will consist of two 
electrodes, both of which are covered with a dielectric layer 
(e.g., glass) to separate the electrodes from the gas effluent to 
be treated. The gap between the dielectric layers will have an 
approximate effluent processing volume of 0.5 liters in each 
cell. Silent discharge plasmas are usually produced with near 
ambient pressure (1 to 3 atmospheres) electrical discharges. 
With the use of a dielectric barrier and application of 
alternating high voltages, large quantities of plasma are 
generated by microdischarges in the gas between the electrodes. 
These discharges, which are transient, typically develop in only 
a few nanoseconds. Due to the short duration of the 
microdischarges the electrical energy is mainly coupled into 
electron channels. The energetic electrons effectively create 
free radicals in the effluent gas. The free radicals generated 
by the plasma react with organic compounds in the effluent gas 
stream, primarily producing carbon dioxide, water, acids, and 
trace levels of unreacted wastes and waste decomposition 
by-products. 

The principal electrical power supply is a series invertor that 
switches charged capacitors through a high-quality pulse 
transformer by means of a high-power thyristors. The unit can 
supply nearly 4 kilowatts of power at voltage pulse repetition 
frequencies of up to 4.5 kilohertz. 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-charge plot obtained from these two 
instruments gives the measured power. 

Downstream of the SOP unit, the effluent gas will pass through an 
acid and carbon dioxide scrubber (e.g., Mystaire brand or 
equivalent). The scrubber will be a portable unit fitted with a 
reservoir that will recirculate the scrubber water to remove acid 
and carbon dioxide from the effluent gas for the duration of a 
particular experiment. A second reservoir will contain 
neutralization solution (potassium hydroxide, KOH). 
Neutralization of the acids will produce potassium chloride. The 
pH of the scrubber water will be monitored using an on-line pH 
meter to determine when the neutralization solution is spent and, 
consequently, when the scrubber wastewater reservoir should be 
emptied. At a minimum, the scrubber wastewater reservoir will be 
emptied whenever the RD&D waste stream being studied is changed. 
Waste management is discussed in Section 3.2. 

The piping from the SOP cells to the second treatment system 
scrubber will be constructed of stainless steel material. Since 
the acid scrubber will reduce the corrosivity of the effluent 
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gases, less corrosion-resistant material is required for those 
portions of the system downstream of the scrubber. The piping 
leading from the scrubber to the Building 128 vent (for 
open-loop) or back to the waste feed portion of the system (for 
closed-loop) will be constructed of either PVC or copper 
material. 

4.3 Pollution control 

A backup, safety pollution control device is necessary only when 
the system is operated in an open-loop configuration, with :g 1 

effluent gases vented to the atmosphere. Figure 9 shows the 1 
J treatment system components in an open-loop configuration. Prior, 
1 to being exhausted through the Building 128 vent, the effluent t 
i gas stream will pass through a granular activated carbon unit. if 
I The carbon unit is in place to prevent the accidental release of 
1 hazardous substances to the atmosphere, in case of PBR/SDP unit 

malfunction. The carbon unit will also serve to absorb unreacted 
wastes or organic waste decomposition by-products. A pressure 
monitoring gauge will be installed either side of the carbon unit 
and a pressure drop across the unit will be used to signal that 
the carbon is spent and requires replacement. Waste management 
is discussed in Section 3.2. 

The granular activated carbon unit will not be used when the 
PBR/SDP is operated in a closed-loop mode. Figure 10 shows the 
treatment system components in a closed-loop configuration. In 
the closed-loop setup, the effluent gas will be recirculated into 
the system to serve as a carrier gas for continued waste 
treatment. No effluent will be vented to the atmosphere. 

Ancillary waste storage Arta 

The ancillary RD&D hazardous waste storage area will only be 
operated for the duration of the RD&D permit, and will not be 
used to manage wastes other than those specifically associated 
with PBR/SDP treatment. The EPA RD&D Guidance Manual 
specifically allows for the storage of hazardous wastes 
associated with RD&D activities, without the need to permit the 
storage area. RD&D guidance allows for storage of up to 15,000 
kilograms of hazardous waste intended for experimental purposes. 

The ancillary hazardous waste storage area associated with the 
PBR/SDP unit will include up to 55-gallons of waste awaiting 
treatment, up to 55-gallons of waste from the acid scrubbers, and 
up to 55-gallons of other solid wastes (e.g., spent filters, 
replaced piping). 
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The waste containers will be placed in secondary containment 
(e.g., pan or inflatable berm) on the concrete pavement outside 
and adjacent to Building 128. The secondary containment will be 
sized to accommodate both ten percent of the total waste volume 
stored in the ancillary unit and the entire contents of the 
largest container that may be managed in the unit (in this case, 
55 gallons). The storage unit will also be covered to prevent 
precipitation run-on and run-off. Figure 4 shows the location of 
the RD&O hazardous waste storage unit. 

4.5 Operating Parameters 

The effectiveness of PBR/SOP technology can be determined through 
a variety of combinations of operating parameters and controls. 
The major operating parameters that can be controlled and varied 
during the operation of the unit are: 

• Open-loop versus closed-loop system configuration; 
• Number of packed-bed reactors; 
• Number of silent discharge plasma cells; 
• Temperature of packed-bed reactor; 
• Input waste flow rate; 
• Oxidizing gas flow rate; 
• SOP cell voltage; 
• SOP cell voltage pulse repetition. 

The application of these control parameters is further explained 
in the following Section 5.2. 

5.0 RESEABCB PLAN 

PBR/SOP treatment will involve use of a pilot-scale unit to 
demonstrate the technical feasibility and performance capability 
of an innovative hazardous waste treatment technology. It is 
anticipated that this system has the potential to destroy 
hazardous waste organic constituents with a higher efficiency and 
without the production of typical undesirable high-temperature 
combustion products of present treatment technologies. It is 
believed that full-scale development of this system would provide 
distinct improvements over currently available treatment 
technologies, such as incineration, in terms of both destruction 
efficiency and effluent gas composition. 

LANL has identified a need to explore alternative technologies 
for the treatment of hazardous organic wastes. LANL has already 
evaluated the SOP process as a post-incinerator treatment process 
for oils and solvents using surrogate products. Encouraging 
results from that evaluation has led to the construction and 
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testing of a combined, two-stage packed bed reactor (PBR/SDP) 
unit. 

This section describes the parameters to be varied and monitored, 
general methods of sampling and analysis, and inspection 
procedures to be conducted under the RD&D permit. 

5.1 Objective 

The research objective of the work to be conducted under this 
permit is to determine if process data for a real waste stream is 
comparable with data produced for surrogates of that waste 
stream. The answer will determine if the present technology is 
worth pursuing on a more complex and hazardous waste in future 
research. Components of the waste have been tested individually 
in the unit as surrogate (i.e., non-waste) materials. These 
tests have demonstrated 99.99% destruction of the surrogates. 

The main purpose of obtaining a RD&D permit at this time is to 
allow the research to continue into a phase where an actual waste 
may be processed by the unit. If it can be successfully 
demonstrated that similar destructive efficiencies with the real 
waste can be achieved as those with the surrogate work, then 
modifications to this application may be made to deal with 
different and more complex waste than those proposed at this 
time. 

The objective of the RD&D permit will be to obtain data from the 
use of the PBR/SDP unit by treating hazardous wastes under 
several different operating conditions. Liquid hazardous wastes 
will be chosen from those wastes in storage at LANL and are 
described in Section 3.1. The results of the work under this 
permit is anticipated to demonstrate the complete (greater than 
99.99%) destruction of the hazardous constituents of the waste 
samples. 

To date no wastes have been treated in the proposed RD&D unit. 
Several raw material (i.e., non-waste) surrogates have been 
tested to evaluate the effectiveness of the unit in treating 
organic constituents. A copy of a paper titled "Nonthermal 
Plasma Alternative to the Incineration of Hazardous Organic 
Wastes" that was submitted to the 11th International Incineration 
Conference in May 1992 is provided as Attachment 11 to the 
revised permit application. As summarized in this paper, PBR 
treatment has been conducted on mixtures of commercial cutting 
oil containing up to several percent trichlorethylene (TCE), 
trichloroethane (TCA), and carbon tetrachloride (CC14). These 
experiments have demonstrated that when the PBR unit is operated 
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alone the unit is capable of removal of TCA down to the parts per 
million level and removal of TCE and CC14 down to approximately 
100 parts per billion level. When the SOP unit has been operated 
alone, removal of >>99% TCE and 90% CC14 have been noted. When 
the PBR/SOP unit treatment is combined, as proposed under the 
RD&O permit, mixtures containing several percent chlorocarbon 
concentrations have been removed to well below the 100 parts per 
billion level. 

5.2 operating Parameters and Monitoripq rrequency 

The hazardous waste streams to be tested under the RD&O permit 
are identified in Section 3.1. Under the RD&O permit, 
optimization of the PBR/SOP operating parameters will be refined 
and possible PBR/SOP limitations for treating the selected wastes 
will be determined. Furthermore, the specific system 
configuration and need for additional components will be reviewed 
for possible enhancement of the PBR/SOP system. Specific 
components included in this review may include atomizers, bed 
materials, pumps and compressors for injection, component 
construction materials, heat exchanger design, and external 
furnace configuration. 

Bench-scale studies for several operating parameters have already 
been conducted using surrogate materials. PBR/SOP work with 
surrogate materials, similar to those proposed under this permit, 
has not exceeded any LANL safety or environmental criteria. 
Using this previously gathered information, the research planned 
under the RD&D permit would be conducted using the following 
operating parameters. 

Operating Parameter 

System configuration 

Number of ·paR units 

Number of SOP cells 

Packed-bed temperature 

Input waste flow rate 

Oxidizing gas flow rate 

SOP cell voltage 

SOP cell voltage pulse repetition 
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Mass balance calculations will be performed for each experiment 
to determine the final outcome of the hazardous waste 
constituents. 

5.3 Monitoring Plan 

Monitoring equipment includes systems for process control and 
effluent and emission analysis that enable the operator of the 
PBR/SOP unit to take those measurements necessary to demonstrate 
that the unit is operating in a controlled and safe manner, is 
not presenting a hazard to human health and the environment, and 
is in compliance with permit conditions. 

The PBR/SOP unit is described in Section 4 and shown in Figure 9. 
The monitoring system involves process monitoring and effluent 
and emissions monitoring. 

5.3.1. Process Monitors 

The PBR/SOP treatment units are operated as a computer controlled 
system. Process monitoring includes the metering of gas flow 
rate, temperature, pressures, SOP cell voltage and current, and 
consumed electrical power, to provide for stable and safe 
operation of the PBR/SOP unit. Temperature sensors from the PBR 
unit(s), electrical power at the SOP cells, gas pressure and data 
from the on-line diagnostic equipment are all computer monitored. 
The system is designed to optimize hazardous waste destruction so 
that no more than one part per million of total hydrocarbons is 
detected in the effluent, as measured by the on-line diagnostic 
equipment. If the treatment system is not performing to the 
required minimum destruction level, the computer will shut off 
the waste feed rate and adjust the PBR temperature and SOP energy 
supply to increase the destruction efficiency of the system. 

If the computer-monitored temperature in the PBR or the gas 
pressure in the SOP becomes too high, the system is designed to 
automatically shut off. Equipment shut down is discussed in 
detail in Section 5.3.3. 

5.3.2. Baissions and Effluent Monitors 

As stated in Section 3, wastes generated during PBR/SOP treatment 
are expected to be primarily carbon dioxide, water, carbon 
monoxide, and acids, with traces of corrosion products from 
reaction of acidic effluent gases with process equipment, and 
traces of unreacted wastes and other combustion by-product gases. 
Monitoring of PBR/SOP effluents will parallel the accumulation of 
operating parameter and process data in order to analytically 
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confirm these data, in addition to evaluating the effectiveness 
of the PBR/SOP technology. 

The composition of the gaseous effluent stream may be analyzed 
with several on-line diagnostic instruments including: Teledyne 
Maxs combustion gas analyser (CGA), Beckman Acculab 2 infrared 
(IR) spectrometer, Perkin Elmer Sigma 2000 Gas Chromatograph (GC) 
with both flame ionization and electron capture detector (which 
allows ppb-detection and sensitivity), UTI Model 100C 0-300 amu 
mass spectrometer, a BIORAD FTIR spectrometer, and an ultraviolet 
absorption cell (or equivalent instruments. Figure 9 and Figure 
10 show the available sampling locations in the PBR/SOP system. 

~~The diagnostic equipment will analyze the effluent from one or 
more sampling ~or~s, depending on the data to be collected during 
a particular eXperiment. The diagnostic and monitoring equipment 
will provide a real-time indication of treatment performance. 
Although not all diagnostic equipment may be operated 
simultaneously, at a minimum, the gas chromatographic and FTIR 
spectrometer will be operated continuously. Other diagnostic 
equipment will operated intermittently to provide supplemental 
data. Attachment 3 describes the research-specific diagnostic 
equipment performance in further detail. 

The pH of the scrubber water will be monitored using an on-line 
pH meter to determine when neutralizing solution in each acid 
scrubber is spent and, consequently, when the scrubber wastewater 
reservoir should be emptied. Samples will be collected of the 
acid scrubber wastewater as described in section 3.3. 

5.3.3 Equipment Shut Down 

Any upset condition that affects the unit's ability to perform 
within permit requirements or that poses a threat to human health 
or the environment will be cause for shut down of the unit. 
Malfunction of ~ither the PBR or the SOP will also be cause to 
terminate an experiment. Equipment shut down will include 
immediate shut down of the waste feed system, continued input of 
the carrier gas to purge the system, and safe shut down of the 
remaining electrical, mechanical, and diagnostic equipment 
components. Shut down procedures to be followed in the event of 
an emergency are described in the Standard Operating Procedures 
(SOP) in Attachment 4. 

Additionally, the PBR/SOP system is computer controlled. When 
unsafe temperatures in the PBR or high pressures in the SOP cells 
are detected, the computer is programmed to automatically shut 
off the waste feed system first, and then to shut off the PBR and 
SOP units. 
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Routine inspections of the PBR/SDP treatment unit equipment 
components are conducted to identify equipment malfunction, 
deterioration, and operator errors that might lead to a release 
of hazardous waste to the environment and pose a threat to human 
health and the environment. Additionally, the ancillary 
hazardous waste storage area will be inspected to ensure that no 
releases to the environment have occurred or may potentially 
occur. Inspections will be conducted every day that the PBR/SDP 
system is operated, to identify problems promptly and allow for 
timely repair and cleanup. Research operators of the PBR/SDP 
unit will be responsible for conducting inspections, and 
originals of the inspection records will be kept in an inspection 
logbook by the RD&D research group. Inspection records will be 
retained for a minimum of three years from the date of 
inspection. Copies of the inspection records will be submitted 
to the Environmental Protection (EM-8) group, Hazardous and Solid 
Waste Section, at the end of each work week. A copy of the 
unit-specific inspection checklist developed for the PBR/SDP 
system and associated waste storage areas is included as 
Attachment 5. 

If an inspection indicates that corrective action measures are 
warranted, any and all actions taken, along with time, date, and 
other pertinent information, will be recorded on the inspection 
form and all subsequent inspection forms until corrective 
measures are completed. If a condition is found in which a 
release to the environment is imminent or has already occurred, 
the condition will be assessed by the RD&D supervisor or a 
designated representative. If this assessment indicates that 
human health or the environment may be adversely affected, the 
Contingency Plan, provided as Attachment 6, will be implemented. 

Aisle space is maintained around the PBR/SDP unit to allow 
unobstructed movement of personnel and any fire protection 
equipment, spill control equipment, or decontamination equipment 
that may be needed to respond to an emergency at the treatment 
unit. The actual size of the unit is relatively small and 
occupies only a small portion of the building in which it is 
located. Figure 4 to the revised permit application provides a 
schematic of the system location and associated work areas. 
Aisle space will be actively maintained through inspections of 
the area to be performed each day that the unit is operated. 

Quarterly Environmental Safety & Health (ES&H) inspections of 
Building 128 are also conducted by the group ES&H officer in 
conjunction with one or more of the following personnel: group 
leader (or delegate), division EH&S committee member, division 
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office representative, and a Health and Safety (HS) division 
representative. Both Occupational Safety Health Administration 
(OSHA) and RCRA deficiencies are noted during the quarterly 
inspection. Items covered include: Signs and other postings, SOP 
availability, Material Safety Data Sheet (MSDS) availability, 
waste handling procedures, provisions for spills of hazardous 
materials, fire extinguishers, personal protective equipment 
availability, housekeeping, chemical storage, compressed gas 
cylinder storage, ventilation, and building perimeter. 
Deficiencies noted during the inspection are recorded in a memo, 
which prioritizes the deficiency (i.e., imminent danger, serious 
risk, low risk, minor condition) for attention and corrective 
action. Records of the inspections are maintained by the group 
leader and group ES&H officer. 

Additionally, equipment and operation procedures are described in 
the current SOP developed for the unit. A copy of the SOP is 
provided as Attachment 4. Problems related to equipment or 
operational malfunction, deterioration, or operator error will be 
recorded in the logbook that will be maintained throughout the 
RD&D project. Details of the corrective action measures taken in 
response to these errors will also be recorded in the project 
logbook. 

6.0 OUILITY ASSVBANCB/OUALITY CONTBOL 

6.1 Calibration Procedures 

It is essential that equipment used during PBR/SDP treatment be 
periodically calibrated to ensure proper operation of the unit 
and to ensure protection of human health and the environment. 

Flow meters and temperature gauges will be factory calibrated and 
will not be adjusted for the duration of the RD&D experiments. 

Effluent pH monitors and research-specific diagnostic equipment 
including the Teledyne Max5 combustion gas analyser, Beckman 
Acculab 2 IR spectrophotometer, Perkin Elmer Sigma 2000 Gas 
Chromatograph, a UTI Model lOOC 0-300 amu mass spectrometer, and 
BIORAD FTIR spectrometer will be calibrated by LANL researchers 
using gas samples of known concentrations. Additionally, the 
FTIR contains a built in calibration library. 

The high voltage electrical equipment is calibrated on a routine 
basis by the ENG-9 calibration lab. 
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Data on PBR/SDP operating parameters (feed rate, temperature, air 
flow), treated waste volume, and effluent composition as analyzed 
by on-line diagnostics equipment will be collected on a 
continuous basis. This data will be collected in the automated 
computer system databanks. Specifically these data include: 

• Input waste feed rate into the PBR, 
• Input gas feed rate into the PBR, 
• PBR temperature, 
• Effluent gas flow rate after the PBR 
• Effluent gas flow rate before the SOP 
• Effluent humidity and temperature after the PBR 

unit, 
• Pressure in the packed bed, 
• SOP cell power (voltage, charge, repetition), 
• pH of the acid scrubbers solution, 
• Effluent carbon dioxide, oxygen, and carbon 

monoxide composition. 

LANL's project monitoring records for data gathering and analysis 
of the effluent shall include: 

• Date and time of sampling, 
• Sampling location, 
• Name of individual(s) who performed the sampling 

or measurements; 

Environmental monitoring for protection of human health and the 
environment is an integral part of the overall research program. 
Continuous computer monitoring of the temperature and pressure in 
system ensures safe operating conditions, and monitoring of the 
effluent enables the researchers to evaluate treatment 
effectiveness. , 

Data will be recorded in facility logbooks, and in the diagnostic 
instrument computer databases. At a minimum, all process 
monitoring (flow, temperature, pressure) will be conducted at 
hourly intervals during operation of the PBR/SDP unit, or 
whenever operating parameters are changed. Mass balance 
calculations will also be performed to determine the final 
outcome of the hazardous waste constituents. 

The on-site analytical laboratory performing the EPA analytical 
methods will submit summary reports of analytical results to the 
research project manager. At a minimum the summary reports shall 
contain (1) laboratory review/approval date and signature (2) 
date sample received; (3) sample preparation date; (4) sample 
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analysis date; (5) preparation and analysis method reference; (6) 
sample identification number; (7) laboratory sample 
identification number; (8) sample reporting or detection limit; 
(9) laboratory quality control sample results including 
calculated percent recoveries, relative percent differences and 
self-imposed control limits, if applicable; and (10) dilution 
factors, if required for sample analysis. 

Records will be stored in a file cabinet in the Chemical and 
Laser Sciences (CLS) lab. Reports summarizing the findings of 
the RD&D project will be prepared on a monthly basis. Copies of 
the monthly reports will be submitted to the New Mexico 
Environment Department. 

J a.o SAFETY PLAN 

The PBR/SDP unit is located inside Building 128 at TA-35. The 
Building 128, which is constructed of concrete, sheet metal and 
metal beams, is structurally sound and secure against 
unauthorized entry through the walls, roof, or vents. The room 
is actively monitored by research personnel during daytime hours, 
and no unauthorized personnel or unescorted visitors are allowed 
into this research building. LANL's security force regularly 
patrols the areas outside of and surrounding Building 128. 
During off-hours, the doors to Building 128 are locked to prevent 
unauthorized entry. TA-35 is surrounded by a barbed-wire topped 
chain-link fence. During off-hours the gate to TA-35 is closed 
and locked and LANL's security force regularly patrols the area. 
The entrance to Building 128 is posted with a sign reading 
"Authorized Personnel Access Only." 

The Safety Plan implemented for the RD&D unit will complement 
those procedures approved in LANL's current RCRA Cor~ingency Plan 
contained in the facility's RCRA permit authorized November 1989 
and those procedures specified in the "RCRA Interim Status 
Contingency Plan for Mixed Waste Units" prepared May 1992. 

A modified Contingency Plan, which addresses general emergency 
procedures applicable to the RD&D unit, has been included with 
this application as Attachment 6. 

An analysis of hazards related to the PBR/SDP unit has been 
performed by project personnel, group safety personnel, the 
building manager, and interactions with Health Safety and 
Environmental Management personnel. Administrative control 
measures include personnel training and development of Standard 
Operating Procedures (SOP). Engineering control measures include 
warning lights and alarm systems, electrical current breakers, 
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protective shielding panels, electrical circuit designs, and 
pollution control equipment. 

The PBR/SOP unit was configured to minimize hazards and 
appropriate measures were taken to conduct safe operations and to 
minimize potential emissions. Building 128, where the RO&O unit 
is located, is equipped with the following safety systems: 

• Fire detectionjalarmjannunciator system; 

• Fire suppression (sprinkler) system; 

• Ventilation system 

The PBR/SOP unit operates with the following safety features: 

• Containers of hazardous wastes will be covered and 
stored in a secondary containment to minimize leakage 
hazards and precipitation run-on/run-off problems. 

• Waste injection line is equipped with a solenoid valve 
that will automatically shut off waste flow into the 
PBR, in the event that there is a cessation of 
oxidizing gas (oxygen and argon, or air) into the unit. 

• External shielding around the PBR unit prevents contact 
with the heating elements. 

• The PBR/SOP system is computer controlled and designed 
to automatically shut down when unsafe PBR temperature 
and SOP cell gas pressure are detected. 

• The computer controlled system is designed to monitor 
destruction efficiency. When minimum destruction 
requirements (i.e., no more than 1 part per million 
total hydrocarbons) is not being achieved by the 
system, the computer will shut off the waste feed, but 
continue to operate the PBR/SOP components to treat the 
remaining waste already present in the system. 

• The SOP cell is enclosed in a box constructed of 
polycarbonate panels. This box is interlocked with the 
high voltage power supply system. Any attempt to 
access the SOP cell during operation shuts off the 
power supply. 
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• Red flashing high voltage warning light on main high 
voltage power supply equipment is activated when power 
supply in on. 

• Power supply is equipped with an emergency high-voltage 
shut-off button. 

• Final effluent gas stack is equipped with a back-up 
granular activated carbon absorber to prevent the 
accidental release of hazardous substances in case of 
PBR/SDP unit malfunction during open-loop system 
operation. 

A summary of potential hazards and mitigating measures is 
provided below. 

• PIRE HAZARDS 

Hazard Description: Packed-bed reactor is heated by 
furnace and oxidizes organic liquids at high 
temperatures. Electric equipment can be a fire hazard. 
Flammable materials and wastes also pose a potential 
fire hazard. 

Potential Effects: Personnel injury; equipment damage. 

Safety Measures: Packed-bed reactor is not pressurized 
and is operated with very lean fuel mixture to prevent 
ignition, deflagration, and explosion. Furnace heating 
elements are in vendor-supplied enclosures. Additional 
heat shields are provided for exposed hot plumbing. 
Computer controlled system will shut down PBR/SDP when 
excessive temperatures are detected. Building is 
equipped with electronic heatjsmoke detectors, 
building-wide alarm system, sprinkler system and fire 
extinguish~rs. All operating personnel will be 
properly trained to recognize hazards and respond to 
emergencies. 

• ELECTRICAL HAZARDS 

Hazard Description: Power supplies, furnaces, computer 
equipment, diagnostics equipment, and tools use 115/208 
volt service. SOP unit uses high-voltage (5 to 30 kV) 
equipment. 
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Potential Effects: Personnel injury from electrical 
shock; equipment damage. 

Safety Measures: Electrical safety system contains 
high voltage warning lights, emergency shut-off switch, 
and enclosure/cabinet interlocks. Red flashing high 
voltage warning light is mounted to main high voltage 
power supply cabinet and is activated when high voltage 
supply is on. Emergency high voltage shut-off button 
is a prominent red button that interrupts high voltage 
supply under emergency conditions. Electrical 
interlocks prevent operation of high-voltage power 
supply if plasma cell enclosure or power supply cabinet 
door is not in place or properly closed. Electrical 
equipment will be properly grounded. All operating 
personnel will be properly trained to recognize hazards 
and respond to emergencies. All personnel involved in 
potentially hazardous high voltage operations must work 
in pairs. 

• CHEMICAL HAZARDS 

Hazard Description: Hazardous liquid organic wastes 
are treated in unit. Cleaning agents and solvents, 
such as acetone and alcohol, are used during equipment 
assembly and maintenance. 

Potential Effects: Personnel injury; equipment damage; 
fire. 

Safety Measures: Hazardous wastes containers in the 
RD&D ancillary storage area will be placed in a 
secondary containment and covered to minimize leakage 
hazards and prevent precipitation run-on/run-off. 
Cleaning agents and solvents will be stored in chemical 
cabinet. MSDSs are kept in notebook file at RD&D unit. 
Rags containing cleaning solvents will be disposed of 
in approved containers. Containers are emptied by 
personnel with waste generator training at the Building 
128 satellite storage area. Ventilation system 
consists of through-the-wall fan with capacity of 100 
cubic feet per minute. PBR/SDP exhaust stack will be 
equipped with back-up activated carbon canister to 
prevent accidental release of hazardous constituents in 
case of equipment malfunction during open-loop system 
operation. Concentrations of hazardous gaseous 
effluents is monitored by associated diagnostic 
instruments. Building 128 is equipped with emergency 
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eye wash station. Chemical residues generated during 
RD&D treatment will be managed in approved containers 
and temporarily in Building 128 satellite storage area. 
Wastes will be removed from satellite storage area by 
LANL's Waste Management Group (EM-7) in accordance with 
procedures outlined in the existing RCRA permit for the 
facility. 

• MECHANICAL HAZARDS 

Hazard Description: Routine mechanical assembly and 
lifting operations are carried out at the RD&D unit. 
Accidents involving tools, fixtures, and lifting 
devices have the potential to cause personnel injury or 
equipment damage. 

Potential Effects: Personnel injury; equipment 
damage. 

Safetv Measures: Only approved lifts and hoists will 
be used. Personnel will exercise caution in the use of 
hand and power tools, wearing protective equipment such 
as safety glasses. Tripping and slipping hazards will 
be mitigated by proper storage of equipment and 
housekeeping. 

• COMPRESSED GAS HAZARDS 

Hazard Description: Compressed gases in bottles 
through K-size and pressures up to 3000 psi are 
normally used at the unit. There are no pressure 
vessels in the facility, both packed-bed and plasma 
cells operation at only 1 to 3 psi pressure 
differentials. 

Potential Effects: Personnel injury; equipment damage; 
chemical release. 

Safety Measures: Personnel will receive training in 
the use of compressed gases and associated regulators, 
valves, gauges, and plumbing. Proper regulators will 
be used for various gases and gas cylinders. Check 
valves are installed on equipment to prevent build-up 
of hazardous stored compressive energy and consequent 
mechanical failure. PBR unit is equipped with 
thermocouples and mechanical gauges that measure the 
temperature and pressures generated in the packed-bed. 
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Unit operators monitor temperature and pressure in 
order to prevent explosions from occurring. 

9.0 PERSONNEL QUALIFICATIONS AID TRAINING 

Dr. Louis A. Rosocha will lead the RD&D program for the PBR/SDP 
unit. He is principal investigator for this project and has 
overall responsibility for technical and program leadership, 
guidance, and interfacing. A copy of Dr. Rosocha's resume is 
provided in Attachment 7. Personnel authorized to operate the 
PBR/SDP system and their duties are described below. Other 
qualified and suitably trained personnel may also be authorized 
to perform the RD&D experiments. 

John Coogan 

Roger Tenant 

Mike Kang 

Graydon Anderson 

Rudy Vargas 

Heidi Heck 

Laurie Bechtold 

Responsibility 

Scientific and Technical 
Oversight, Daily Operations, 
Analytical Diagnostics, 
Process Modelling 

Mechanical Engineering Support 

Electrical Engineering Support 

Analytical Diagnostics and 
Instrumentation 

Overall Technician Support 

Analytical Diagnostics and 
Instrumentation 

Process Modelling 

LANL's personnel training program conforming to RCRA requirements 
is managed by the Risk Management Support Group (HS-3) of the 
Health and Safety (HS) Division. Records of formal training for 
each person who manages hazardous waste is maintained in the HS-3 
training office. At a minimum, all PBR/SDP operations personnel 
will receive the following training. Summaries of the training 
courses are provided in Attachment a. 

• General Employee Training (GET) 

• Introduction to Hazard Communication 
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• OSHA Hazardous Waste Operations (29 CFR 1910.120) and 
Refresher Course (as necessary) 

• Waste Generator Training 

• CPR - Adult 

• First Aid - standard 

• Electrical Safety Awareness Training 

• Pressure Safety: Compressed Gas Systems 

• Contingency Plan/Spill Prevention, Control and 
Countermeasure (SPCC) Plan 

Division and group leaders and immediate supervisors are 
responsible for ensuring that education and training in site
specific emergency response procedures and in LANL's emergency 
response program are also provided. Periodic unannounced 
emergency drills and exercises are used to familiarize employees 
with emergency procedures. 

Additionally, authorized personnel will receive unit-specific 
training in Standard Operating Procedures (SOP). A copy of the 
current SOP is provided as Attachment 4. The SOP is reviewed at 
least annually and updated when necessary. Review and rev1s1on 
of SOPs is directed by LANL's Environmental Protection Group 
(EM-8). 

The safety training records of new staff are reviewed upon 
assignment to the research unit. Additional training will be 
designated as necessary. Individual training records of 
operations personnel will be reviewed annually by the team 
leader. All new LANL employees will receive appropriate training 
within six months of their date of hire or transfer. Personnel 
will not work in unsupervised positions until they successfully 
complete the appropriate levels of training for their position 
and responsibilities. Attachment 8 contains copies of training 
records for the research personnel. 

10.0 CLOSURE PLAN 

Upon completion of the RD&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. No post-closure care will be required. A 
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description of the procedures to close the unit are provided in 
Attachment 10 of this application. 

11.0 DURATION OP PERMIT 

LANL requests that the RD&D permit be issued for a one year 
period. It is anticipated that a one year time frame will be 
necessary to collect sufficient data to adequately test the 
technical feasibility and performance capabilities of the PBR/SDP 
unit. 

Additionally, due to logistics involved in coordinating start-up 
of the RD&D unit, LANL requests some flexibility in determining 
when the official start date of the permit will begin. LANL 
wishes to negotiate with the New Mexico Environmental Department 
a mechanism to determine a mutually agreeable permit start date. 

LANL may request a renewal of the permit at a later time, in 
accordance with limitations specified in 40 CFR 270.65(d), to 
test other equipment components or other waste streams. 
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I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

Name/T~tle 

S~gnature Date 

Name/T~tle 

S~gnature Date 
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Los Alamos 
NATIONAL LABORATORY 

Technical Area Locations 

TA-O Unassigned Land Reserve 
TA-2 Omega Site 
TA-3 South Mesa Site 
TA-6 Two Mile Mesa Site 
TA-8 Anchor Site West 
TA-9 Anchor Site East 
TA-11 K-Site 
TA-14 0-Site 
TA-15 A-Site 
TA-16 S-Site 
TA-18 Pajarito Laboratory 
TA-21 OP-Site 
TA-22 TO-Site 
TA-28 Magazine Area A 
TA-33 HP-Site 
TA-35 Ten Site 
TA-36 Kappa Site 
TA-37 Magazine Area C 
TA-39 Ancho Canyon Site 
TA-40 OF-Site 
TA-41 W-Site 
TA-43 Health Research Lab & 

DOE Headquarters 
TA-46 WA-Site 
TA-48 Radiochemistry Site 
TA-49 Frijoles Mesa Site 
TA-50 Waste Management Site 
TA-51 Radiation Exposure Facility 
TA-52 Reactor Development Site 
TA-53 Meson Physics Facility 
TA-54 Waste Disposal Site 
TA55 Plutonium Facility Site 
TA57 Fenton Hill Site 
TA-59 OH Site 
TA73 Airport 

TA-60,61 ,64,66,68, 72 
(unnamed TAs) 
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(Please place the oversize drawing provided with 
the previous application revision dated 6/24/93 

behind this cover sheet) 
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FIGURE 5 

Topoqraphic Map 
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(Please place the oversize drawing provided with 
the previous application revision dated 6/24/93 

behind this cover sheet) 
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cross-section of Silent Discharqe Plasma Unit 
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FIGURE 9 

Packed-Bed Reactor/Silent Diacbarqe Plaaaa RD'D Unit: 
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FIGURE 10 

Packe4-Be4 Reactor/Silent Di•charqe Plaaaa RD'D Unit: 
Clo•e4-Loop configuration 
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The following wastes may be treated in the PBR/SDP treatment 
unit. Waste profile information for these wastes is provided on 
the following sheets. Sample ID numbers associated with the 
wastes on the profile data sheets are listed below. 

Waste 
Description 

Oil with 1,1,1-Trichloroethane 
from cleaning and repairing of 
vacuum pumps. 

Lacquer thinner from cleaning 
road painting equipment. 

Mixture of acetonejethanol from 
degreasing oily parts. 

Hazardous 
Waste CodeCsl 

FOOl 

0001 

FOOJ 

Attachment 1 - Page 1 

Sample 
ID No. 

9213 

9217 

9218 



Solvent Screen 
l..llbor1tory Semple 10 1..04021·2 li0402e-l L040U·t L0-401.7 t.040aH 1,.0402.·10 

Date llteotivtd 10/1112 ~011/1%. 1011182 101111a .1011112 10nll% 
Date CoUeotec:l 112tlt1 1121112 t/21/U tlatll2 tlitll2. :• ·tnta2 

YOYr Sample 10 1201 8211 1212 U,13 1214 U1t 

Pare meter Unltl Ret witt Reewltt Rtewltt ~- .... utt. A .. ...,. 

TricNorottuoromttl'lene 'MI Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
~thlnOI %Wt <0.30 <0.30 <0.30 <0.30 <0.03 <0.03 
Ether 'It Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
1, ~ .2·Trlonloro·1 .2,2· ~Wt <0.10 <0.10 84.4 <0.10 <0.01 <0.01 

trifluoroetnane 

Ethanol %Wt <0.10 <0. 10 <0.10 <0.10 <0.01 <0.01 
Acetone % Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
:aopropanol % Wt <0.10 <0.10 12. <0.10 <0.01 <0.01 
Metnylene Cl'llorlc:le ~Wt <0. 10 <0.10 <0.10 <0.10 <0.01 <0.01 

Etnvt Acetate "'Wt <0.10 <0.10 <Cl. 10 <0.10 <0.01 <0.01 

1 ,1,1·Triohloroethlnt %Wt <0.10 <0.10 <0. 10 ., ... <0.01 <0.01 

Methyl Etnvt Ketone 'I!Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

carbon T"rtoNOrical "Wt <0.10 <0.10 <0.10 (o-t. 11 <0.01 <0.01 

Chloroform %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Ienzen• 'M1 Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

:aob11tanol ~Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

irlohloroetnvleM ,_WI <0. 10 <0.10 <0.10 <0.10 <0.01 <0.01 

N-lutanol %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Toluene %Wt <0.10 <0.10 <0. 10 <0.10 <0.01 <0.01 

2·!tnoxyeth•r.ol % Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Methyl lsobytyl l(eronl 'MI Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Tetraohlorcethylent %WI <0. ~0 <0.10 <0.10 <0.10 <0.01 <0.01 

lkltyl AOitltl %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
G ·• 

Ct\lorODII'lZinl "Wt <0.10 <0.10 <0.10 <0. 10 <0.01 <0.01 

Ethv!btnzene %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

xvtenee 'Wt <0.10 <0. 10 <0.10 <0.10 <0.01 <0.01 

Stvrene %Wr <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

2-!tho!lytttlenol A.eerate %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.0' 
Cyolcl'ltllt'lono ~Wt <0 10 <0.10 <0.10 <0. 10 <0.01 <0.01 

2· iutoxveth•nol 'Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Cichlorooenzene ~Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

H'lldtoo~n• (a HC) • %Wt 3.8 .43 .74 1.1 <0.01 <0.01 

Hlfh lolllnt llofnt Or;anlo1 • %Wt 43.5 .72 ... 0.1 <0.01 <0.01 

Huen• 'Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Mepttn• ~Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Cccl'·;rlgllt t 1991 Cl'lem1cel Wt~ltt Mar~tgoment. Inc. ~•w• 1 ot 1 3 10/1319.2 



Solvent Screen 
LAboratory lampt1 ID L0<4028·2 1.04021·1 1.0402 •• 1.04021•7 ~D-1 L040:ze-1o 

Date ""eivea 10/1112 10/1112 10111'12 1011112 \0/.1112 t9J.1112 
Oat• Cd"tecll 1121112. 1/U/U tlat/tz 1121/la t/21112 tl2tll2 

i 

Your Iampi• 10 UOI 82, 1212 1213 1214 1211 
Pltemettr Unit• ,..1wlt1 .... uitl Aetuh• RHW&a """""' ..... 

TrichlorofluoroethliM ,. Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Tetr•hvdrofuran ,. Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
l•ol)uty1 Ac1t1t1 % Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
n·Propyl Ac:ltltl %we <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 
n-JI'roplnol %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Cello1olve .,. WI <010 <0.10 <0.10 <0.10 <0.01 <0.01 

Celloaotv1 Ac:11111 .,. Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

B~o~NI CIIIOioiVI "Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 ; 

811tvt Celloaolv• Ac1t111 1)(, Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 i 

• l!ttl"'-ltcl Concentr1t1on 
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'WI' ... ,w .. , .......... .,... ... ....... _J_,,., 

Solvent Screen 

Laboratory SlmPit ID L0~21·11 LO.Oal·12 t.o40a•n 
Dltl fiH41iveci 10/1112 1011/U · 1011/12 

Dett Colltctld t/Zt/U t/21112 1/ZI/12 

Your Semple II) 1217 1211 U1t 

Ptrii'Mtlr Unite fitiiUitl R11ult1 .... "'" Reeulta .... ...- RHultw 

Trlc:nlorofluoromtthtnl .. wt <0. 10 <0.10 <0.01 

MtlhlnOI ~Wt <0.30 <0.30 <0.03 

ltl\tr ~Wt <0.10 <0.10 <0.01 

1,1 ,2·Tncl\loro-1 ,2,2· .. w, <0.10 <0.10 <0.01 
trifluorottntne 

IU\Inol .. wt <0.10 U.l <0.01 

Attton• %Wt <0.10 11.0 <0.01 

, .. ,~ ~Wt <0.10 ... <0.01 

Metnytent Cnlorldt .. w, <0.10 <0.10 <0.01 

Ethyl A.oetttl IM.Wt <0.10 <0.10 <0.01 

1,1, 1-TftofMI...._.. .. Wt <0.10 10-41 <0.01 

Methvt lthyl ICttonl .. Wt 20.? <0.10 <0.01 

c:.ttcm TetrMHe~t -.wt <0.10 (0.,.1 <0.01 

Cl'lloroto"" .. Wt <0.10 <0,10 <0.01 

ienztnt .. Wt <0.10 <0.10 <0.01 

IIObUttnol .,.wt <0.10 <0.10 <0.01 

TtiOhlorOIUlyllnt .,. Wt <0.10 <0.10 <0.01 

N-ll.lttnol .,. Wt <0.10 <0. 10 <0.01 

Toluene -.wt 43.7 <0.10 <0.01 

2 • EtnoMyttl'lanol IW.Wt <0.10 <0.10 <0.01 

Methvt leobytyl ICetont -.wt <0.10 <0.10 <0.01 

T ttrtchlo rottt\yltnt .. wt 0.31 <0.10 <0.01 

lutvt A.ottltl .. w, o.u <0.10 <0.01 

Cl'lloroben:zent ~Wt <0. 10 <0.10 <0.01 

Etnvlbenzene ~Wt <0.10 <0.10 <0.01 

Xyltft .. .,. Wt 0.11 a.a <0.01 

Stvr•n• "w' <0.10 <0.10 <0.01 

2·fthoxyethenol Aoet1t1 .. wt <0.10 <0.10 <0.01 

Cyolohuanone ,. Wt <0.10 <0.10 <0.01 

t·lutOIC'fltNn .. %Wt z.:a <0.10 <0.01 

Olenlo•ab•nune ~Wt <0.10 <0.10 <0.01 

Hydroc•rOont (u HC) 1 1)1, Wt 14.4 ••• <0.01 

Hlgl'l lolling PoiM Oroanlot • .. Wt o.et .21 <0.01 

l-4exene ~Wt <0.10 <0.10 <0.01 

Hlp tan• .. Wt <0.10 <0.10 <0.01 
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Certancate ur AWUysas 

Solvent Screen 

tMoratory temple 10 1;0402.11 &:;0401.12 ~., .. '.:• •'· 

Oltt RectlvM 101111% ,.011/ta 1011112 

Cltt Colltoted tiZI/12 1/21/tZ tl2tlta 

Your Semple 10 1217 9211 1218 

Ptrameter Uniu R .. \1,,. Rttlolltt Rttulta Rtaulte ..... """'" 
Triot'llorofluoroechtnt %Wt <0.10 <0.10 <0.01 

Tetrat'lvorofultn .... Wt <0.10 <0.10 <0.01 

ltobu"" Acetate ~Wt <0.10 <0.10 <0.01 

n-llro,y~ Ac:ttttt 'MIW1 <0.10 <0.10 <0.01 

n-ll'ro,tnol ,.wt <0. 10 <0.10 <0.01 

CtiiOIOIYt 'M!Wt <0.10 <0.10 <0.01 

Ctilototve Acetate .... Wt <0.10 <0.10 <0.01 

lutyl Ctllotolvt %Wt <0.10 <0.10 <0.01 

l~o~tvl Ctllotolvt Aottttt ~Wt <0.10 <0.10 <0.01 

'lttlrNittd Concentration 
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Flnaerprtnt Analysis Report 

L.Morttorv 1..,.,1, ID 1..04021-1 L0402.1 L0402l•l LD402•1· ·-. l.~40Zio4 

Ctt• "•ctlv~ 1011111 10'/1111 1011112' 1011112 10/1.91 

Dttt Collecttd t/21/U t/21112 t/21/IZ 1121112 •tzt•2 

Your Sample 10 1207 Layer 1 1207 Laver 2 1201 8201 1210 

Jlleta~tar Method Unlw Retultl "••ult8 .... ultt ,. .. ,.,. Resut. 

Color 04171·19 NA Geld lrcwn lrown Feint Qr~an Brown 

Incidental Odor 04178·11 NA None Nona None NOM 

l'hytieal S t1tt 0'111·19 NA Uq~o~icl & Uquld • Uquicl w~ 

Solid Solid 

l.lyere C4t71·8t NA Multtlavattd Multllavarecl Sln;la Single 

"'" Uquidt Q4171·8t NA 40~ .. ~ 100~ 100"" 

IJIIGOiitV 04171·11 NA l.cw N/A Medium l.ow Low 

Vitw_, Oil • Gr1111 04171·18 NA Ne~ttillt NtQatllla Poaitiv1 Negative N191ti'Ye 

pH 04110 unitt $.71 S.IO 13.0 1, .0 

Cyanide Sc:ttan 05041 NA Na~atlva Ne;ativt N191tlvt Na;e1ivt 

Sulfide Scr11n 04171 NA Na;etivt Na;ativa Nt~1ivt Nt;Wve 

111ammabilltv Pottntlal 04112 NA ~tit iva Nagectva Na;etive Nevnv• 

Olddl1ar lcraen 04111 NA Nt;atlve Negative Nt;ativa Nagativt 

Redlenon Screen CWM 17· NA At At At At At 

315 lac:k;round leok;round lackotound &.ckground Baokgrounct 

ll'eint Fllttr 1015 NA Feil ,. ... F-1 Feil Flil 

Waur Mlx T111 ""ulta 01011-80 

""ativitv NA Nogatlva Negative Ne;atlvl Nt;ativa Ne;.Uvt 

Te~tratura Rita •F 0 0 0 ·1 0 

Wattr lolubiUtv NA Soluble flanlllly IMolublt Solublt SOIUillt 

H•avier and/or LhJI'Iter Then Watar NA N/A Heavitt U;htar N/A N/A 

lmultlflat NA No No No No No 

l'raoipltatat NA No No No No No 
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Flnaerprtnt Analysis Report 

l.abor-'OIV l.mole ID 1..0~2·1 LO.OII-1 U)e01M L04021-7 1.04021-7 

Ct&e fteoliY«i 1011/IZ 10/1112 1011112 1011112 1011112 

Ctte Collt4tld 1128112 1121112 112tlt2 lf28112 t/2111% 

Your Semple IC 121 1 l..eyer 1 1111 l..ayet 2 1212 ,113 '--' 'ZJ3 .,,. 

llllfiiMt., Method Unl• !ilMI.IItl Ruul• ...... .... ~.~~. Re.-

Color ' '" 04171-11 NA Tan Brown Colon•• Tan Brown 

I noid ental OOor 04171·11 NA None NOM None 

~twsioll ltatt 04171·11 NA Uquid' L.iquid Uquld & 

lolid Solid 

LeVert o, .. , .... NA Multiltvere<l ,,,.e Multileyered 

,., •• L.iquidt 0417 .... NA II" 100" tt% 

'ltlo.lty -04171·11 NA Medium Low ~w MHklm MINium 

Vll\lll Oil & Oreaae 04171·11 NA Negative ptolltlve Nee-uvt .. OIItlve Poei!lve 

pH o•••o unite 10.14 1.31 '·" 
Cyenide l11r11n 01041 NA Neoetlvt Nee-ave Negetive 

S~o~lflde Sor .. n 04171 NA Negetlve Ntphe Ntgltivt 

lllemmebllitv ,ottntitl 04112 NA Po.itive Po.i11ve Poeiuvt 

Oxidizer Sorttn 04111 NA Negttlve Neoauve Negedw 

Radiation lc~reen CWM 17· NA At At At "' At 

u IHkground lick ground lac:kgrouncl BRkgrouncl Beokp.und 

~tint Filter 1015 NA !'ail !=til Fill Fail Flil 

Weter Milt Teet Retwtl DIOII·IO 

Retotivitv NA Negative Napctve Nept!ve Negative NtQI0\1 

Tel'l'\9tfltUfl Rltt •F +1 0 0 0 0 

Water Solubility NA P1rt1llly Partillly Soluble lntoluble Plf"iaaly 

M••'litr encl/or l.i;hter Thel'l Water NA L.i;httr Ughter NIA U;httr 
I 

Iotti ' 

l!rnultifltt NA No No No No No 

flrecipitatt• NA No No No No No 

~ ~i'lll''r.N c 1991 Chamlee! Wute Managem•nt, Inc. Pa;e 8 of 13 
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,,,,,,,,,,~,.,,,,,, ' 

\,ensncate Vl ruuu1aa~ 

Flnaerprint Analysis Report 

l.aboretorv ,.,..,., 10 L.Oo60U·7 I.Oo402N 1.04021·1 L04021-10 I..IM021-10 

Oatt Reaeivtd 10/1112 10/1112 1011112 1011112 t0/1112. 

Cece Colleote4 t/21/12 1121,..2 1/21,..2 :' ., 1#21112 '1121112 

Your S.mpleiD 1213 l.lyer 3 121~ 1215 1218 L.vet 1 1211 Layer 2 

'"'"'"'' Method Unhe JIIIMulte Ra.ulta .... "". .... \IIU A.ewltll 

Color Oo487t·lt NA Blue Yellow Qr11n1Tanl 
Colorlete 

IMidlntal Odor 0-4111·11 NA None None None 

flhv-iollltete 0-4171·11 NA Uquld Uquid Uquid. 
Solkl 

I.IVett 04871·11 NA Sin ;II lingle Multilayered 

~rtl l.iQUicll 04171-11 NA 100~ 100% 404Mo 

Vleoolicy 04171·11 NA Low L.ow L.ow L.ow N/A 

Vieual Oil l a r1111 04878·11 NA P'otitlve Negative Ntgetivt Negative Ne;ttivt 

r;JH 04110 unite 1.71 2.41 1.75 

Cytnide lcr11n 05041 NA N•;•tive Neg1tive Negative 

Sulfid1 Sc:r"n 04171 NA Negative Negative Nta-tive 

Aei'IV'i"al:lility Jllotentltl 04112 NA Ne;etive Neoetive Negative 

Oxidinr Sor"n 04111 NA Negative Negetlve Negative 

lll.Olat•on Serlin CWMI7· NA At At At At At 

31 Btok;round leak ground laokground ·aeckground Beck ground 

Pllnt r.tttr lOll NA ~Ill ,. ,. Fill Pe•• 

Water Mix Tilt llleeuitl 080$1·10 

Reectivity NA Negative Negative Negetlvl Negaow Negttive 

Temperat\lte flh11 •F 0 0 . , 0 0 

Weter Solubility NA Ptrtlaily fllrtililv Soluble Soluble ln1olublt 

Meallttr and/or l.ighter Than Weter NA l.l;ter U;httr N/A N/A l-lttvitr 

lmutllfl•• NA No No No No No 

ltreclpitltet NA No No No No No 

10!14 



Ftnaerprint Analysis Report 

Labomory ltmPI• IC L0402 .. 1 1 L0402t-1Z LD<tOz•n &.040U.14 LC40»-14 

Dttt llt1atlwd 1011/U 10/1 .. 2 10/1/U 1011112 1011~ 

Oett Colltot.a 1121112 1/21 .. 2 1/21112 11211112 l/21 .. 2. 

YourS..,..ItiC <. tan 1111 1211 1220 Llv•r 1 1220 &......, 2 

II'IIII'Mt., Me1hod Unite ""ultl 
.....,. ANul1l .... ultl ....... 

Color 0411t·ll NA Ylllow Ottntt lrown/Grtv Purple Blut 

lncicltntll Odor 04171·11 NA None None None None 

!>nvelcel St111 04171·11 NA l.iQuid lo Uquid & Uquld & Uquid & 
lolid Solid lolid Solid 

L.aver• 04171·11 NA Multileyered Wtilayered Multlleyertcl Multileyered 

llt11 LiQu&dl 04111·11 NA .. ,. tt.s .. ,. tS"' 

Vieoolltv 04171·11 NA Low Low Low Lo""' Lo• 

Vleual 011 & Greua 04171·81 NA Negative ltoeltlve ltoaltlve Negeuve Ne;.uve 

,.. 04110 unite 1.21 .... 8.11 t.03 

Cyenide Screen 01041 NA NIQIUVI Neptivl NlgiUVI Negative 

Sulfide Soreen 04171 NA NIQIUVI Negl1ivt Negetive N•v-ttve 

lllemn'\ll:lilitV llotlntlll 04812 NA II'Oiilive llo11tive N~V~tlve Negelive 

Oxidizer Scr11n 04111 NA Negetiv• Nepuve Negative Nevttlve 

Rtdletion lorettl CWM 87· NA At At At At At 

31 lick ground llackground ltckgrouncl SlokgrO\l tWI lack ground 

Plint llllter lOti NA Feil Flil Ftil fall Flil 

WaCtr Mix Tilt Rttl.llta 01011·10 

llttiOtivity NA NtgltiVe llolliuve Neplive Nevttlve NeQ!ItiYI 

TtmPtrlturt '"•• 
tjll +1 +I 0 0 0 

Wettt lol~o~bllity NA ll'laCII.Ibll ltartililv llerlillly Soluble Ptni.Uy 

Htavitr 1nd/or Ughttr Then W.t1r NA Uthter Ugtlter loth N/A HMV!er 

Emul1iflas NA No No No No No 

Preclpltettl NA No No No No No 

Cocovriol'lt ; 1 !91 Cl'l1mieal WU!I Mena;emlnt, Inc. 
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WASTE ANALYSIS PLAN 
AND 

QUALITY ASSURANCE PROJECT PLAN (QAPjP) 

1.0 WASTE ANALYSIS 
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This document specifies the general procedures for the 
identification and handling of hazardous wastes for storage at 
LANL. While only a limited number of known wastes will be 
managed in the RD&D treatment unit, this waste analysis plan 
describes the procedures for managing all wastes lab wide. 

Unit-specific waste analysis procedures to characterize the 
effluent from the PBR/SDP treatment process are detailed in the 
Sampling and Analysis Plan (SAP) which is provided as Section 5 
of the Quality Assurance Project Plan (QAPjP). The QAPjP is 
included in this attachement as Appendix A. 

1.1 Waste Analysis and Handling Procedures for Storage 

When chemical substances are declared to be in excess, the 
originating group completes a Chemical Waste Disposal Request and 
sends the form to the Waste Management Group (EM-7). The request 
lists the chemical waste the generating group needs to dispose 
of, the quantity and physical form of the wastes, and other 
pertinent information such as the condition of the containers. 
Material Safety Data Sheets (MSDSs) and existing analysis data 
may also be available and attached. 

Using Part B of the Chemical Waste Disposal Request Form, EM-7 
staff can assign a Reactivity Group Number (RGN) to each 
container or bottle. The EPA document, "A Method for Determining 
the Compatibility of Hazardous Waste," (EPA-600/2-80-076) serves 
as the basis for LANL procedure to assign RGN numbers. 
Additional information assigned during this review includes EPA 
codes and transportation information. The completed request 
form, container label, and MSDS/analytical data serve as the 
waste analysis record for the waste to be stored per the 
following segregation schemes. 

1.2 Waste segregation 

To prevent adverse interactions of incompatible chemical wastes 
and to facilitate recycling or treatment of wastes, chemical 
wastes will be segregated into the following general categories: 

Attachment 2 - Page 1 
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• Organics, including solvent wastes such as acetone, 
benzene, and toluene. 

• Corrosive acidic wastes, including organic and 
mineral acids. 

• Corrosive caustic wastes. 

• Oxidizers, such as perchloric or chromic acid, and 
nonacidic oxidizers, such as permanganates and 
chlorates. 

• Reactive metals and compounds, such as sodium, 
lithium hydride, and phosphorous trichloride. 

• Nonreactive metals, salts, and neutral compounds, 
such as lead and barium salts, and cyanide or 
sulfide compounds (in <5 gal. quantities only). 

Utilizing the RGN assigned to the container and Table A-2, an 
area for storage of the waste is assigned. The organics and 
oxidizers have subcategories of segregation that will be followed 
by packagingjcompositing of wastes to ensure that potential 
incompatibles are not combined together. 

2.0 WASTE ANALYSIS AND HANDLING PROCEDURES FOR TREATMENT AND 
DISPOSAL 

The analysis and handling procedures for waste requiring 
treatment and/or disposal follows. The decision process is 
summarized in Table A-1. 

Several terms used throughout this section require further 
explanation. 

• LOR is land disposal restricted. When used in this 
section it refers to all waste currently regulated 
under 40 CFR 268. 

• TCLP metals means those eight metals regulated under 
the Toxicity Characteristic Leaching Procedure. 

• KOP refers to knowledge of process. In the case of 
original containers of materials, the information 
from the Chemical Disposal Request Form, as 
described earlier, is the KOP documentation. All 
other waste is documented by previous analyses or 
information provided by the generator. 
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• Labpack waste refers to original containers of 
hazardous materials no greater than 5 gallons in 
size. 

• Coliwasa sampler also includes the use of coliwasa 
type sampling apparatus. Other equivlanent EPA 
SW-846 sampling methods, such as use of tubing or 
dipper, may be substituted for the coliwasa sampler. 

2.1 organic Waste 

Organic waste is split into four processing categories: 
uncomposited labpack waste, drummed material, composited labpack 
waste, and composited drummed waste. The following discussions 
treat each as a unique analysis entity. 

uncomposited Labpack Waste 

These wastes are those, that due to their toxicity or their 
physical (solid) state, will not be composited but will be 
packaged in overpack containers with absorbent. The entire 
container is then incinerated. LANL's incinerator cannot 
generally receive such a package, therefore, most of this waste 
is and will be shipped offsite. The packing list of bottles and 
cans in the overpack container serves as the analytical record. 
This listing is sufficient to allow the identification of any and 
all LOR waste. 

2.1.2 Drummed waste 

There are very few ongoing operations at LANL that generate an 
organic process waste. As a result, each drum of this waste is 
virtually a unique entity. The exception would be those cases 
where we know more than one drum of waste came from the same 
place, e.g., 400 gallons of oil drained from the same machine 
reservoir. The drums are also sampled using a coliwasa or 
equivalent sampler if liquid or a core sampler if solid. Since 
this waste is destined for incineration, the following parameters 
are tested for: pH, ash content, viscosity, heat value, TCLP 
metals, total organic halogen, total organic chlorine, sulfur, 
and chemical composition. This latter will identify 
approximately ninety-five percent of the substances that are 
present in the waste. Availability of documented KOP will 
determine if the organic trace analyses need to be performed. 
Documentation or analyses will identify the presencejabsence of 
organic LOR compounds, trichlorofluoromethane, bromoform, 
dichlorodifluoromethane and ethylene dibromide. These latter 
four compounds are only necessary if the waste is to be 
incinerated onsite. The test methods are listed in Table A-3. 
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Throughout the year, container of organic waste mixtures, smaller 
than a 55-gallon drum, are generated in the many laboratories at 
LANL. The generator maintains a list of the substances placed in 
these containers. This allows EM-7 personnel to confirm 
compatibility of these wastes before they are composited into 55-
gallon or larger containers. When the composite receptacle is 
full, the waste is analyzed as described above for any large 
container of organic waste. 

Solid organic waste is sampled using a core sampler or a grab 
sampler if the material can not be penetrated by a core sampler. 
Analytical parameters, frequencies, and test methods would be the 
same as those outlined above for any large container of waste. 
Debris that is organically contaminated is analyzed per Section 
2.8. 

2.1.3 Composited Labpack Waste 

composited labpack wastes are those bottles and cans of liquid 
waste that have been combined for the purpose of incineration. 
compatibility is ensured by following the procedures in Section 
1.1 and 1.2. Since all the chemicals in a composite drum are 
known entities, the list of chemicals and their quantity serves 
as the primary analysis record. This listing is sufficient to 
allow the identification of any and all LOR waste. When the drum 
is full, it is sampled with a coliwasa or equivalent sampler. 
Since chemical composition is known, only the physical parameters 
need to be calculated or analyzed for. If any physical 
characteristics can not be calculated due to the variety of 
substances placed in the drum, the sample is analyzed for that 
parameter. Therefore, analysis or calculation would provide pH, 
flashpoint, ash content, viscosity, heat value, total organic 
halogens, and total organic chlorine. The methods used for these 
analyses are specified in Table A-3. This will be done for each 
container of composited waste since each container is unique. 

2.1.4 composited Drummed Waste 

Composited drummed waste are those drums of waste for which the 
analytical data described in Section 2.1.3 already exists and are 
combined in either the TA-54, Area L storage tanks or the liquid 
feed tanks at the incinerator for the purposes of offsite 
shipment or onsite incineration. Compatibility is ensured by 
following the procedures in sections 1.1 and 1.2. Chemical and 
physical parameters can be calculated from the existing data. If 
at any time calculations of physical parameters, such as heat 
value, is inadequate, those identified analyses will be redone. 
The calculations will be performed on each unique tank of waste. 
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Corrosive acid waste is handled in two primary processing 
categories: labpack and process waste. The following 
discussions treat each as a unique analysis entity. 

2.2.1 Labpack Waste 

This wastestream consists of original containers of acid waste. 
The labels on the containers continue to serve as the primary 
analytical record. Those acids that can be reused by another 
component of LANL are redistributed for use as a raw material. 
Those that can not be reused are treated by elementary 
neutralization. This occurs primarily at the TA-50 Liquid Waste 
Treatment Plant but could occur throughout LANL in individual 
laboratories. 

2.2.2 Process waste 

There are three categories of process waste: nonroutine 
nonmetallic waste, nonroutine metallic waste, and routine waste. 
Each is discussed separately. Documented KOP will negate the 
concern for the presence of LOR organic compounds. Therefore, 
references to LOR in this section refers only to inorganic 
constituents. 

Nonroutine nonmetallic waste is periodically generated throughout 
LANL. This waste will be analyzed for pH, the TCLP metals, 
nickel and thallium. This allows confirmation of the 
presence/absence of LOR material. The test methods employed are 
listed in Table A-3. Sampling is performed using a coliwasa or 
equivalent sampler. Because this is defined as a nonroutine 
wastestream, every unique drum or batch will be sampled. 

Nonroutine metallic waste is generated primarily by LANL's 
electroplating operations. At the time of generation, these 
wastes are identified by the generator as containing heavy 
metals. The generator may also provide the approximate metal 
concentration, if the information is available. This waste will 
be analyzed for pH, TCLP metals, nickel and thallium. This 
allows confirmation of the presence of LOR material and 
establishes the parameters that are analyzed f~r at the 
completion of treatment. The test methods emp~oyed are listed in 
Table A-3. Sampling is performed using a coliwasa or equivalent 
sampler. Because this is identified as a nonroutine wastestream, 
every unique drum or batch will be sampled. 

There are five routinely generated acidic wastestreams at Los 
Alamos: nonmetallic nitric acid, nonmetallic sulfuric acid, 
nonmetallic acid stream, metallic ferric chloride, and metallic 
ammonium persulfate. Each of these streams has a confirmed basis 
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for RCRA regulation which establishes the parameters of concern 
for treatment. All three of the nonmetallic acid streams are 
routinely analyzed for pH. The metallic ferric chloride is 
analyzed for pH, chromium, silver, lead, and copper. The 
metallic ammonium persulfate is analyzed for pH, lead, and 
mercury. Annually, all of these streams are all reevaluated for 
pH, TCLP metals, nickel, and thallium. This allows confirmation 
that the waste has not changed in composition and what LOR 
components are present. Sampling is conducted with a coliwasa or 
equivalent sampler. All test methods are listed in Table A-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraph. Routine testing parameters will be 
established and reverified on an annual basis. 

2.3 corrosive Basic waste 

Corrosive basic waste is split into two processing categories: 
labpack waste and process waste. The following discussions treat 
each as a unique analysis entity. 

2.3.1 La~pack waste 

This wastestream consists of original containers of basic waste. 
The labels on the containers serve as the primary analytical 
record. Those bases that can be reused by another component of 
LANL are redistributed for use as a raw material. Those that can 
not be reused are generally treated by elementary neutralization. 
This occurs primarily at the TA-50 Liquid Waste Treatment Plant 
but could occur throughout LANL in individual laboratories. 

2.3.2 Process waste 

There are thre~ categories of process waste: nonroutine 
nonmetallic waste, nonroutine metallic waste, and routine waste. 
Each is discussed separately. Documented KOP will negate the 
concern for organic LOR compounds. Therefore, references to LOR 
in this section refers only to inorganic constituents. 

Nonroutine nonmetallic waste is periodically generated throughout 
LANL. This waste will be analyzed for pH, the TCLP metals, 
nickel and thallium. This allows confirmation of the presence of 
LOR material. The test methods employed are listed in Table A-3. 
Sampling is performed using a coliwasa or equivalent sampler. 
Because this is defined as a nonroutine wastestream, every unique 
drum or batch will be sampled. 

Nonroutine metallic waste is generated primarily by LANL's 
electroplating operations. At the time of generation, these 
wastes are identified by the generator as containing heavy 
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metals. This waste will be analyzed for pH, TCLP metals, nickel, 
thallium, and cyanide. This procedure allows confirmation of the 
presence of LOR material and establishes the parameters that are 
analyzed for at the completion of treatment. The test methods 
employed are listed in Table A-3. Sampling is performed using a 
coliwasa or equivalent sampler. Because this is defined as a 
nonroutine wastestream, every unique drum or batch will be 
sampled. 

There are three routinely generated corrosive base process 
wastestreams at Los Alamos: ammonium etchant, "Replenisher" 
s.o.l.u:t.j.on, and "Cuposit." The Replenisher and Cuposit are 

~· •• 1. ·s .1 ,'tradepames. The ammonium etchant is analyzed for pH, copper, and 
·· , 1 ·' ·, : lead.' The Replenisher is analyzed for pH and lead. The Cuposit 

c; .c .~s·"-'' .. ' is analyzed for pH and mercury. Annually, these wastestreams are 
· c~''.:. all reevaluated for pH, TCLP metals, nickel, and thallium. This 

allows confirmation of the presence of LOR substances and that 
the waste has not changed in composition. Sampling is performed 
with a coliwasa or equivalent sampler. Test methods used are 
listed in Table A-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraphs. Routine testing parameters will be 
established and reverified on an annual basis. 

2.4 oxidizer waste 

oxidizer waste is split into two processing categories: acid 
waste and uncomposited labpack waste. Acid oxidizer waste is 
handled per Section 2.2. 

Oxidizer labpack waste is not composited due to the high fire 
risk of doing so. They are packaged in overpack containers with 
absorbent. The entire container is then incinerated. LANL's 
incinerator cannot generally receive such a package; therefore, 
most of this waste is and will be shipped offsite. The packing 
list of bottles and cans in the overpack container serves as the 
analytical record. This listing is sufficient to allow the 
identification of any and all LOR waste. 

2.5 Reactive wastes 

Reactive waste has only two processing categories: uncomposited 
labpack waste and routine process waste. {Explosive waste is 
treated as a separate category of waste and discussed in Section 
2.7). The following discussions treat each as a unique analysis 
entry. 
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Reactive labpack wastes are not composited due to the high fire 
and explosion risk of doing so. They are packaged in overpack 
containers with absorbent. The entire container is then 
incinerated. LANL's incinerator cannot generally receive such a 
package; therefore, most of this waste is and will be shipped 
offsite. The packing list of bottles and cans in the overpack 
container serves as the analytical record. This listing is 
sufficient to allow the identification of any and all LOR waste. 

2.5.2 Process waste 

The only ongoing operation at LANL that generates a reactive 
process waste is the machining operations. Periodically, the 
machinists are required to work with lithium hydride and to a 
lesser degree lithium metal. This results in drums of lithium 
hydride dust and lithium chips, respectively. Process knowledge 
and the isolation of these operations when they do occur serves 
as the analytical record for this wastestream. 

If large quantities of reactive waste should be produced 
elsewhere in LANL, documented process knowledge would also be 
used as the analytical record. 

2.6 Inorganic Wastes 

Inorganic waste is split into two processing categories: 
uncomposited labpack waste and process waste. The following 
discussions treat each as a unique analysis entity. 

2.6.1 uncoaposite4 La~pack waste 

These wastes are generally solid material and therefore do not 
lend themselves to compositing. They will be packaged in 
overpack containers with absorbent. The entire container is then 
usually destined for offsite land disposal. The packing list of 
bottles and cans in the overpack container serves as the 
analytical record. This listing is sufficient to allow the 
identification of any and all LOR waste. 

Process Waste 

Four categories of inorganic process waste exist: liquid waste, 
primary metal waste, nonroutine solid waste, and routine solid 
waste. Inorganic liquid waste is generally acidic or basic and 
is thus treated under the scenarios described in Sections 2.2 and 
2. 3. 

Process knowledge is considered adequate for the further 
treatment/disposal/recycle of wastestreams such as lead and 
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mercury. In both cases the metal is available as a hazardous 
waste but that knowledge alone suffices to allow for proper 
storage, treatment, and disposal. 

Nonroutine solid waste is periodically generated throughout LANL. 
This waste will be analyzed for TCLP metals, nickel, arid 
thallium. This allows confirmation of the presence of inorganic 
LOR material. The absence of organic LOR will be established by 
either documented KOP or analyses. The test methods employed are 
listed in Table A-3. Sampling is performed using a core sampler 
if possible or a grab sampler if it is not possible to penetrate 
the waste with a core sampler. Because this is defined as a 
nonroutine wastestream, every unique drum or batch will be 
sampled. 

There is one routinely generated inorganic solid waste at LANL. 
It is the barium contaminated sand from the explosives burning 
operation. Barium is the only established parameter of concern 
for treatment and therefore is the only parameter routinely 
analyzed for. Annually, a sample will be analyzed for the other 
listed metals. Sampling is conducted with a core sampler. Test 
methods are listed in Table A-3. 

If a nonroutine wastestream becomes a routine waste or a new 
wastestream is identified, it will follow the pattern established 
in the above paragraph. Routine testing parameters will be 
established and reverified on an annual basis. 

2.7 Explosives waste 

Due to the limited number of areas producing explosives waste and 
the safety problems associated with analyzing explosives waste, 
process knowledge of the waste sent for treatment by open burning 
or open detonation is the waste analysis record. Open 
burning/open detonation is conducted under interim status per 
HWMR-5 Part VI, Section 265.382. 

2.1 contaainate4 Solid waste 

The waste covered by this category is generally classified as 
debris. Contaminated soil would be addressed under the 
respective chemical category as outlined in the above sections. 
The contaminant of concern is known for all waste in this 
category but the substrate can not be readily analyzed. 
Therefore, until the item in question is cleaned it is treated as 
a hazardous waste. The types of waste covered by this provision 
would be tanks and rags. 
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Waste treatment residuals are the liquid and solid wastestreams 
resulting from the treatment of a hazardous waste, such as: the 
treated liquid and precipitate from chemical treatment operations 
at either TA-50 or TA-54 and the scrubber water and ash from the 
incinerator. Barium contaminated sand is also a treatment 
residue but because it receives further chemical treatment it is 
discussed in Section 2.6.2. 

The liquid from chemical treatment operations is tested to insure 
that (a) treatment is complete and (b) remaining chemical 
concentrations are within the discharge guidelines established 
under the NPDES permit for the TA-50 radioactive treatment 
system. Sections 2.2 and 2.3 discussed the procedure used to 
establish those parameters that would be tested for at the 
conclusion of the treatment. If documented KOP can not exclude 
the presence of F-listed solvents, then each batch of treatment 
supernate will be tested for the compounds listed in 
261.3(a).2.iv.A and B. Samples from the Batch Waste Treatment 
Unit are taken from a sampling loop. samples from the treatment 
tanks at TA-54 will be taken by either coliwasa (or equivalent) 
or grab sample. Test methods used are provided in Table A-3. 
The scrubber water from the incinerator will always be within the 
discharge guidelines established under the NPDES permit for the 
TA-50 radioactive treatment system thereby negating chemical 
analysis. The scrubber will be analyzed annually to verify this. 

Solids from the chemical treatment operations and the ash from 
the incinerator are tested for the TCLP metals that were 
established before treatment to be present. As necessary, these 
wastes are then cemented or otherwise solidified. The solidified 
matrix may again be sampled by removing a sample from the mixture 
before curing. After curing, it is tested for the same TCLP 
metals. Assuming there is no listed materials present, this 
would allow a determination to be made as to whether the waste 
remained a hazardous waste or not. This procedure would be 
followed for each batch of solids requiring processing. 

2.10 Unknown Material 

Occasionally, chemicals of an unknown nature require disposal. 
These wastes are handled on a case-by-case basis. The individual 
waste may be tentatively characterized by knowledge of the 
operations and activities that were performed in the specific 
area in which the waste was generated. This information is used 
to restrict the choices of initial waste analysis to a small 
population of chemicals. 

For purposes of managing unknown wastes a small volume is defined 
at LANL as less than one liquid gallon (or approximately four 
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liters). The rationale for the small volume designation is that 
this is the minimum quantity of sample which is needed to test if 
the waste is hazardous. At and below this limit the sample is 
actually consumed in the analytical procedure. Small volumes of 
unknown wastes are analyzed for pH, flashpoint, and reactivity. 
This allows the material to be categorized for further handling. 

Volumes greater than one gallon or four liters of a single 
unknown waste require a more detailed analytical scheme. These 
wastes are tested for hazardous waste characteristics and any 
other analyses indicated by the initial data gathered on the 
material. Sufficient detail must be reported to allow the 
assignment of the proper EPA Hazardous Waste Number to the waste. 
All test methods used are outlined in Table A-3. 
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TABLE A-1 
WASTESTREAMB, ANALYTICAL PARAMETERS, AliD RATIONALE 

wastestreaa 

Organic Waste 

Uncomposited labpack 

Drummed 

Composited labpacks and 
drums 

Corrosive Acid 

Labpack 

Nonroutine nonmetallic 
process waste 

Nonroutine metallic process 
waste 

Routine nonmetallic process 
waste 

Ferric chloride 

Ammonium persulfate 

Corrosive Base 

Labpack 

Nonroutine nonmetallic 
process waste 

Nonroutine metallic process 
waste 

Analytical Parameters 

Packing list 

pH, TCLP metals, TOX, TOC, ash content, 
viscosity, heat value, sulfur, chemical 
composition 

List of chemicals, pH, flashpoint, ash 
content, viscosity, heat value, TOX, TOC 

pH, as necessary 

pH, TCLP metals, nickel, thallium 

pH, TCLP metals, nickel, thallium 

pH 

pH, chromium, silver, lead, copper 

pH, lead, mercury 

pH, as necessary 

pH, TCLP metals, nickel, thallium 

pH, TCLP metals, nickel, thallium 

Rationale 
(Section 

Reference) 

2.1.1 

2.1.2 

2.1.3 
2.1.4 

2.2.1 

2.2.2 

2.2.2 

2.2.2 

2.2.2 

2.2.2 

2.3.1 

2.3.2 

2.3.2 



TABLE A-1 (COBT) 
WASTESTREAMS, ANALYTICAL PARAMETERS, AHD RATIONALE 

Wastestreaa 

- Ammonium etchant 

"Replenisher" 

"Cuposit" 

oxidizer 

Labpacks 

Reactive 

Labpacks 

Process waste 

Inorganic 

Labpack 

Primary metals 

- Nonroutine solid 

Barium sand 

Explosives 

Contaminated Debris 

waste Treatment Residues 

Chemical treatment 
liquids/solids 

Incinerator ash 

Incinerator scrubber water 

Analytical Paraaeters 

pH, copper, lead 

pH, lead 

pH, mercury 

Packing list 

Packing list 

Knowledge of process 

Packing list 

Knowledge of process 

TCLP metals, nickel, thallium 
Barium 

Knowledge of process 

Knowledge of process 

Previously established parameters 

Previously established parameters 
Knowledge of process 

Rationale 
(Section 

Reference) 

2.3.2 

2.3.2 

2.3.2 

2.4 

2.5.1 

2.5.2 

2.6.1 

2.6.2 

2.6.2 

2.6.2 

2.7 

2.7 

2.9 

2.9 

2.9 



TABLE A-1 (COKT) 
WASTESTRBAMS, ANALYTICAL PARAMETERS, AND RATIOBALB 

waatestreaa 

Unknowns 

small volume (<1 gal.) 

Large volume 

Analytical Parameters 

pH, flashpoint, reactivity 

All parameters necessary to identify 
waste completely 

Rationale 
(Section 

Reference) 

2.10 

2.10 



STORAGE 
CATEGORY 

Organics 
(1) 

Oxidizers 
(2) 

Acids 
(3) 

Bases 
(4) 

Reactives 
(5) 

t-ronreactive 
Metals (6) 

Others 

TABLB A-2 
PACKAGING SEGREGATION SCHEME 

PACKAGING 
CATEGORY RNG 

A 4, 5, 9, 13, 14, 16, 17, 19, 26, 29, 
31, 32, 101 

B 6, 7, 8, 27, 28 

c 12' 20 

D 34, 18 

A 2 

B 104 

c 30 

N/A 

N/A 

N/A 

N/A 

1, 3 

10, 11, 33, 105 

21, 22, 25, 102, 107 - ALL STORED 
INDIVIDUALLY - NO COMBINING ALLOWED 

11, 15, 23, 24, 33 - 11 and 33 would 
only be allowed in labpack, solid 
quantities 

The following must be evaluated on a 
case-by-case basis to determine which 
of the above categories is 
appropriate: 25, 102, 103. 



TABLE A-3 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Paraaeter 

Ignitability 

Reactivity 

pH 

TCLP 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 
Mercury 

Organochlorine 
Pesticides 

Chlorinated 
Herbicides 

Toxicity Characteristic 
Leaching Procedure (TCLP) 

Chemical Composition 

Test Method 

Pensky-Martens 
Closed-Cup Method 

Numerous methods and tests<2> 

Electrometric 

TCLP Extraction(3> and Graphite 
Furnace AA Spectroscopy 

TCLP Extraction(3> and Manual Cold 
Vapor Technique 

TCLP Extraction(3> and Gas 
Chromatography 

95% organic composition by GC/FID 

Reference<1> 

(L) SW1010 
(L) ASTM 093-80 

(L,S) SW Section 2.1.3 

(L) SW9040 

(L,S) SW1310 

(L) SW7060 
(L) SW7081, SW7080 
(L) SW7131, SW7130 
(L) SW7191, SW7190 
(L) SW7421, SW7420 
(L) SW7740 
(L) SW7761, SW7760 
(L,S) SW1310 

(L) SW8080 

(L) SW8150 

(L,S) 40 CFR Part 268, 
Appendix I 

(L) SW8100 



3' 

Paraaeter 

Trace Organic Analysis 

Heat Value 

Organic Chlorine 

Ash Content 

cyanide-Free and Total 

Chrome 

Sulfide 

TABLE A-3 (COli'!') 
WASTE ANALYSIS PARAMETERS AHD TEST METHODS 

Test Method 

Any of the following: 
Volatile organic compounds-GC/MS 
Semi-volatile organic compounds
GC/MS 

-Packed column 
-capillary column 

Bomb calorimeter 

Halide titration of combustion 
residue 

Residue after combustion in muffle 
furnace 

Distillation and colorimetric (UV) 

Colorimetric method for hexavalent 
chromium 

Colorimetric titration 

Ref erence<l) 

(L) SW8240 

(L) SW8250 
(L) SW8270 

(L) A006, ASTM 0240 

(L,S) A004, ASTM 02361 

(L) A001, ASTM 0482 
(L) A001, ASTM 03174 

(L) SW9012 

(L) SW7196 

(L) SW9030 



Paraaeter 

Total Metals 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Silver 
Thallium 
Zinc 

Mercury 

Free Liquids 

TABLE A-3 (COHT) 
WASTE ANALYSIS PARAMETERS AND TEST METHODS 

Test Method 

Digestion and inductively coupled 
plasma method 

Manual cold vapor technique (S) 
SW7471 

Paint filter liquids test 

Reference<•> 

SW3020 

(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 
(L) SW6010 

(L) SW7470 

(S) SW9095 
UJ 11A11 refers to Sam ling -anaAriary5is Methods for Hazardous Waste Combustion, 

EPA-600/8-84-002, February 1984. 
11ASTM11 refers to American Society for Testing Material standards. 
11 SW11 refers to Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
Jrd Edition, EPA, November 1986. 
11 L11 refers to liquid waste. 
11 S11 refers to solid waste. 

O> Methods for cyanide and sulfide gas generation are pending. SW-846 methods will be 
used when they become available. Methods recommended by EPA will be used in interim. 

<3> If TCLP and other analyses do not permit identification of an unknown chemical waste, 
digested metal samples (per SW3020) will be analyzed for the metals noted. 
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PACKED-BED REACTOR/SILENT DISCHARGE PLASMA UNIT 

QUALITY ASSURANCE PROJECT PLAN (QAPjP) 

1.0 INTRODUCTION 

The listing below provides pertinent information relative to this 
RD&D permit application. Details of the project are provided in 
the following sections. 

• Project: Packed-Bed Reactor/Silent Discharge Plasma 
Treatment Unit 

• Date of Project Initiation: June 1993 

• Project Officer: Louis A. Rosocha 

• LANL Quality Assurance Director: Tony Grieggs 

• Project Description: PBR/SDP technology uses an 
advanced oxidation technique for the treatment of 
hazardous wastes as a two stage treatment process. The 
first stage involves injection of liquid organic 
hazardous wastes into the externally heated PBR, where 
many of the hazardous compounds undergo vaporization 
and thermal decomposition. More complex organic 
compounds, however, may resist thermal destruction 
within the PBR and require further treatment. The 
effluent from the PBR passes into the second stage of 
the process, the SOP, which is comprised of a non
thermal electrical discharge plasma. Large quantities 
of reactive free radicals are generated in the plasma, 
and the free radicals react with and decompose the 
remaining hazardous organic constituents in the 
effluent. The end products of the PBR/SDP waste 
treatment processes include primarily carbon dioxide, 
water, carbon monoxide, and acids. 
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2.0 PROJECT DESCRIPTION 

2.1 Obiective and Scope statement 

The research objective of work under this permit is to 
demonstrate that similar destruction of components of a waste can 
be achieved as when the components were run alone as surrogates. 
The main purpose of this permit will be to allow the research to 
continue into the phase where an actual waste may be processed by 
the unit. If successful then modifications to this application 
may be made to deal with different and more complexed waste than 
those purposed at this time. 

It is not considered a possibility for this phase of the research 
that the analytical data or conclusions upon the data will be 
used in litigation. The main objective of the research is to 
produce comparable data with that of the surrogate data in order 
to determine if this line of research is worth pursuing on more 
complex hazardous waste in future research. 

Quality assurance policies, outlined in Los Alamos Quality 
Assurance Program Plan (QAPP) and this Quality Assurance Project 
Plan (QAPjP) Sampling Activities will be adhered to throughout 
the term of this project. General sampling and quality control 
procedures are outlined and referenced within this specific 
QAPjP, where applicable. 

2.2 Data usage 

The data collected on real waste will be used as a verification 
of data collected on waste surrogates. The research samples will 
be submitted to LANL's on-site laboratory for analysis. 

The data obtained during this project will be used to assess the 
comparability o~ the data sets and the destructive effectiveness 
of the unit. 

LANL will employ the "t" statistical test to determine if there 
is a difference between the two data sets. "t" will be defined 
as the difference between the means of the two sampling efforts 
divided by the standard error of the difference between the means 
of the two sampling efforts. "t" values will be used to compute 
the confidence limits of the data. 

2.3 Schedule of Task and Products 

The schedule for this project is dependent on the issuing of the 
RD&D permit by the State of New Mexico. A tentative schedule has 
been developed and is presented below: 
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TASKS 

start Project 
Runs with Waste One 
Runs with Waste Two 
Runs with Waste Three 

Section Number 2 
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ANTICIPATED DATES 

February 1, 1994 
March 1 - June 1, 1994 
June 1 - September 1, 1994 
September 1 - December 1, 1994 
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

The following is a list of key personnel and their corresponding 
responsibilities: 

NAME 

Louis Rosocha 

John Coogan 

Roger Tenant 

Mike Kang 

Graydon Anderson 

Rudy Vargas 

Heidi Heck 

Laurie Bechtold 

RESPONSIBILITY 

Principal Investigator 

Scientific and Technical Oversight, 
Daily Operations, Analytical 
Diagnostics, Process Modeling 

Mechanical Engineering Support 

Electrical Engineering Support 

Analytical Diagnostics and 
Instrumentation 

overall Technician Support 

Analytical Diagnostics and 
Instrumentation 

Process Modeling 
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4.0 QUALITY ASSURANCE OBJECTIVES 

Quality assurance objectives are provided in LANL's Quality 
Assurance Program Plan. Analytical methods for the parameters 
are specified in this document. The main objective of the 
research is to produce comparable data using a real waste stream 
with that of surrogate data to determine the effectiveness of the 
proposed process. Therefore, the level of QA/QC purpose is only 
that necessary to achieve the scientific and regulatory 
objectives of the project. 

4.1 Measurement Obiectives 

Analytical measurements will be conducted by the LANL laboratory 
and will be performed in accordance with the QA procedures 
detailed in this QAPjP and in SW-846 (Revision 0, November 1990) 
for organics and inorganics analyses. Laboratory data will be 
validated according to the quality assurance protocols 
established for the CLP program. 

4.2 Method Detection Limits 

Detection Limit: As specified in the CLP's SOW for inorganic 
analysis, Appendix c, CLP SOW for Organic 
Analysis, the EPA Standard Method or the 
special analytical services (SAS) request for 
Organic Analysis. 

4.3 Data Quality Obiectives 

4.3.1 Precision and Accuracy 

The compounds that will be sampled and analyzed for under this 
QAPjP are listed in the Parameter Table in Section 5.0. The 
initial acceptance criteria for data precision, expressed as 
relative percent difference (RPD) of duplicate samples, is set at 
50 percent or less. The initial acceptance criterion for 
accuracy, expressed as spike recovery percent (SRP), is 50 to 150 
percent. Acceptance criteria may not be applicable to duplicate 
samples containing an analyte at a concentration less than 5 
times its detection limit. Data quality objectives for 
laboratory accuracy and precision are established for each 
measurement parameter in accordance with the applicable methods 
of SW-846 (Rev. o, November 1990), Third Edition 1986. 

Accuracy expresses the nearness of a result or a mean of a set of 
results to the true value. Accuracy of laboratory data is 
assessed by means of reference samples and percent recoveries. 
Accuracy for field sampling is achieved by increasing the number 
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and size of samples collected, and by establishing a sound 
sampling strategy. The accuracy goals of this project will be 
addressed by the use reference materials of the highest purity, 
for method calibration, and sample spiking. 

The use of spiked samples permit a constant check on method 
accuracy and will provide an indication of the degree of matrix 
effect. This will be expressed in terms of percent recovery. 

% Recovery = (Spiked Sample) - CUnspiked Sample) x 100 
Spike 

This value will be calculated for all spiked samples. 

Precision measures the degree of a set of duplicate results among 
themselves without assumption of any prior information as to the 
true result. For laboratory data, precision is assessed by means 
of duplicate/replicate sample analyses, and is expressed in terms 
of standard deviation. For sampling, precision is achieved by 
collecting an appropriate number of replicate samples to ensure 
that representative samples are collected. The relative percent 
difference (% RPD) will be calculated for each pair of duplicate 
analysis using the following equation: 

%RPD = S- p xlOO 
(S+D)/2 

S = First sample value 
D = Second sample value 

For laboratories, the m1n1mum QC requirements for organic and 
inorganic routine laboratory analysis consist of both an initial 
and ongoing demonstration of laboratory capability to generate 
acceptable precision and accuracy with methods in the analysis of 
samples. The QC procedures that must be performed and 
documented, and criteria that must be met include, but are not 
limited to, the following: 

For Organics Analysis: 

• GC/MS Instrument tuned for both volatile and semi
volatile compound analysis; 
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• Initial multi-level calibration for each Target 
Compound List (TCL) compound; 

• Continuing calibration for each TCL compound; 

• Addition of surrogate compounds to each sample blank 
for determining percent recovery information; 

• Replicate samples; and 

• Reagent blank analysis. 

For Inorganics Analysis: 

• Initial calibration and calibration verification; 

• Continuing calibration verification; 

• ICP interference check sample analysis; 

• Preparation blank analysis; 

• Matrix spike analysis; 

• Duplicate sample analysis; and 

• Laboratory control sample analysis. 

4.3.2 Data Representativeness 

Representativeness expresses the degree to which data accurately 
and precisely represents the characteristics of a population, 
parameter variations at a sampling point, a process condition, or 
an environmental condition. For split samples, 
representativeness is achieved by splitting at least 10% of the 
facility's sample location. 

4.3.3 Data comparability 

Comparability expresses the confidence with which one data set 
can be compared to another. In order to establish a degree of 
comparability such that observations and conclusions can be 
directly compared with all historical data and the surrogate data 
set, LANL will use standardized methods for holding times, 
preservations and shipping. Since EPA analytical methods will be 
used to analyze the research samples and compare to the methods 
used to analyze the surrogate samples, any comparison for this 
data will be of a qualitative nature. 
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4.3.4 Data Completeness 

Completeness measures the amount of valid data obtained from a 
measurement system compared to the amount that was expected to be 
obtained under normal conditions. The data quality objective for 
the completeness of data with respect to the sampling is 90%. If 
this data quality objective is not met, LANL will review the need 
for resampling. 
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5.0 SAMPLING PROCEDURES 

5.1 Introduction 

Since the research objective of work under this permit is to 
demonstrate that similar destruction of components of a waste can 
be achieved as when waste components were processed alone as 
surrogates. The main purpose of this permit will be to allow the 
research to continue into the phase where an actual waste may be 
processed by the unit. It can be anticipated that similar 
destructive efficiencies can be achieved as those with the 
surrogate work. If successful then modifications to this 
application may be made to deal with different and more complexed 
waste than those purposed at this time. 

With this in mind, similar parameters will be monitored as were 
monitored during the surrogate experiments. Since most of the 
components anticipated to be used in the present research have 
already been shown to be more than 99% destroyed in previous 
surrogate work with this unit, it is not anticipated that process 
effluents will be hazardous. 

5.2 Number of Samples 

The number of samples, as well as the simple sampling strategy 
outlined in this section, are chosen based on the following: 

• The objective of the sampling is to produce results for 
the purpose of assessing suppositions and thereby 
needing the simplest strategy and less quality control 
of the EPA project categories. 

• The waste is well known, already having waste analysis 
information and components that have already been shown 
to be destroyed greater than 99% in testing with 
surrogates. 

• The present research situation will readily allow for 
an increase or decrease in sampling effort to meet both 
scientific and regulatory objectives. 

The number of samples will allow for a confidence interval equal 
for the sample measurement mean to be compared with the 
applicable regulatory threshold for constituents to determine if 
it is at a hazardous level. The constituent of concern will not 
be considered to be present at a hazardous level if the upper 
limit of the confidence interval is less than the applicable 
regulatory threshold. 
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of 10 and single tailed 

Initially, the number of samples will be three based on the lack 
of hazard for the reasons given above. This number allows a 
favorable "t" value than one or two. The number of samples will 
be increased or may be decreased to achieve the necessary 
confidence interval based upon the following: 

(RT-x) 

n = number of samples 
RT = regulatory threshold 

s = standard deviation of sample 

5.3 sampling Methods 

The sampling methods to be used are chosen because of their ease 
of use in the present situation, the low degree of hazard 
associated with them, and will minimize sample contamination. 
The waste containers involved make these the simplest and most 
efficient choice. 

The Coliwasa is recommended in Ch.apter Nine of "Test Methods for 
Evaluating Solid Wastes," Third Edition, November 1986, for 
sampling free-flowing liquids and slurries contained in drums or 
shallow tanks, and similar containers. Chapter Ten of the same 
reference recommends Method 0030 for the sampling of gaseous 
effluents. 

Representative samples from the waste container and effluent 
containers will be contained by using those techniques outlined 
in the various SW-846 analytical methods to be used or in Chapter 
Nine of "Test Methods for Evaluating Solid Waste," EPA, Third 
Edition, SW-846, November 1986. Samples will be collected using 
a systematic sample strategy described below. 
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All wastes to be treated will originate from operations at the 
LANL facility. All wastes will be permitted and will be selected 
based upon the waste analysis information existing under the LANL 
permit. Selection of waste containers will be based upon 
components within the waste matching those already tested as 
surrogates with the unit. 

Prior to treatment in the PBR/SDP processing unit, each container 
of waste selected will be sampled at 3 depths and analyzed by EPA 
Methods 9070, 7000, 8240, and 8270. A sample using a coliwasa or 
glass tube from the upper third, mid-depth and lower third area 
of the waste container will be considered representative for the 
purpose of this phase of the research. All samples will be kept 
on cold packs until they are ready for analysis at LANL's on-site 
laboratory. 

This input waste characterization of the waste container will be 
performed to ensure that the initial characterization is accurate 
and up-to-date. If the analysis of the major waste components is 
not within 80-120% of the existing waste analysis data for the 
container, then it will be rejected and a new container will be 
used in its place. 

Additionally, during the experimental runs from each 55-gallon 
container of waste treated, a minimum number of samples, as 
specified in the Parameter Table, of the liquid and gaseous 
effluent will be collected and analyzed by EPA Methods 9070, 
7000, 8240, and 8270 for metals, volatiles, and organic 
constituents, respectively. This analytical data will verify 
that the hazardous constituents are being destroyed by the 
PBR/SDP treatment process. 

The minimum frequency of sampling using SW-846 methodologies, as 
specified in the Parameter Table, will be to collect a complete 
set of monitoring samples (at least one sample per monitoring gas 
effluent monitoring points labelled "A" through "D" in Figures 9 
and 10 of the permit application and one sample per two liquid 
collection points shown in Figures 9 and 10). One complete set 
of samples will be collected during research runs using the upper 
third of material in the waste container, a second complete set 
using the middle third of waste container material, and a third 
complete set using the lower third of waste container material. 
Every time a complete set of samples is collected, a trip blank 
and a duplicate will be collected as indicated in the Quality 
Assurance samples on the Parameter Table. 

Process liquid effluent sample will be collected by sampling the 
effluent collection container using a coliwasa or glass tube at 
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mid-depth of the container and then transferring the liquid to 
the appropriate container as specified in the Parameter Table. 

Gaseous effluents will be collected as specified by EPA Method 
0030 (SLO-VOST) and analyzed by EPA Method 8240 for volatile 
organic constituents. This method will allow for the changes in 
flow rates and sampling times that may be necessary to improve 
detection limits during present work, since very low levels, if 
any, or organic constituents are expected in the gaseous 
effluent. All samples will be kept on cold packs until they are 
ready for laboratory analysis. 

Supplemental analyses may be performed for process monitoring 
points described in Section 3.3 of the permit application 
employing SW-846 Methods 8010 and 8015 using an in-line gas 
chromatograph capable of continuous monitoring, when necessary. 
This diagnostic equipment is similar to that used in the 
surrogate experiments and will increase the capability of the 
data as well as providing more detail on the process. 
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PARAMETER TABLE 

Research Samples* 

Total ... Target Target 
Parameter Metals** I'· Volatile• •''·· Setni ... volatile ·oil/~ .......... _ 

Matrix Liquid Liquid Liquid Liquid 
Gas 

Minimum Number 3 3 3 3 
of Samples 

Analytical sw ... 846 sw ... 846 sw ... 846 sw ... 846 
Method Reference 7000 8240 8270 9070 

Sample HN03 to pH<2 HCl to pH<2 4°C 5 ml HCl 
Preservation 4°C 4°C 4°C 

Holding time 6 months 14 days 7 days to 14 days 
extraction, 
40 days to 
analysis 

Container lL poly 2x40 ml lL Amber lL glass 
glass 

* Per gas and liquid monitoring points shown in Figures 9 and 10 of permit 
application. 

** Mercury and cyanide will not be analyzed for. 

Note: Analyses will only be performed for those constituents known to be 
present in the waste stream. 
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Parameter 

Number of Samples 

Analytical Method 
Reference 

Sample Preservation 

Holding Times 

Container 
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PARAMETER TABLE 
(Continued) 

·• .. Total Metal• Volatiles Semi;_volatiles 

1 1 1 

SW-846 SW-846 SW-846 
7000 8240 8270 

HN03 to pH<2 HCl to pH<2 4°C 
4°C 4°C 

6 months 14 days 7 days to 
exchange 

40 days to 
analysis 

1L poly 3x40ml VOAs 4 amber 1 
liter glass 

bottles 

* Fill the appropriate sample containers with either HPLC water (for 
organic samples) or deionized water (for inorganic analysis). 
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Parameter ·•·:······ .·· 

Number of Samples 

Analytical Method 
Reference 

Sample Preservation 

Holding Times 

Container 
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PARAMETER TABLE 
(Continued) 

.·.··Total Metal• • 1: •. Volatile• Semi-volatiles 

1 1 1 

SW-846 SW-846 SW-846 
7000 8240 8270 

HN03 to pH<2 HCl to pH<2 4°C 
4°C 4°C 

6 months 14 days 7 days to 
extraction 
40 days to 
analysis 

1x1L poly 2x40ml VOAs 4 amber 1 
liter glass 

bottles 

The duplicate sample will measure the accuracy of sampling techniques. 
Assign the actual sample number to one group of containers and give the 
other group a "blind" nama • 
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6.0 SAMPLE CUSTODY 

Purpose: Due to the lack of evidentiary nature of the samples 
collected on this project, the nature of the research 
objectives, and the availability of the on-site 
laboratory at LANL, simple Chain-of-Custody procedures 
will suffice for this project. 

A sample is under custody if: 

1. It is in your possession, or 

2. It is in your view, after being in your possession, or 

3. It was in your possession and you locked it up, or 

4. It is in a designated secure area. 

Procedures: 

• Collect only the number of samples needed to meet the 
research/QC objectives. To the extent possible, 
determine the quantity and types of samples and sample 
locations prior to each unit run. As few people as 
possible should handle samples. 

• Sample tags shall be completed for each sample, using 
waterproof ink. 

• The Project Manager determines whether proper custody 
procedures were followed during the research work and 
decides if additional samples are required. 

Transfer of Cus~ody 

• Samples are accompanied by a Chain-of-Custody Record 
{see Chain-of-Custody Record on the following page). 
When transferring the possession of samples, the 
individuals relinquishing and receiving will sign, 
date, and note the time on the record. This record 
documents sample custody transfer from the sampler, 
often through another person, to the analyst in the 
LANL laboratory. 

• Samples will be packaged properly for delivery to the 
laboratory for analysis, with a separate custody record 
accompanying each shipment. 
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• All samples will be accompanied by the Chain-of-Custody 
Record identifying its contents. The original record 
will accompany the shipment, and the copy will be 
retained by the Project Manager. 

6.2 Sample Tags 

Purpose: This procedure establishes a method for the control of 
laboratory samples through the use of sample tags. 
(See sample tag on the following page.) 

Procedures: 

• All sample tags will be securely attached to the sample 
bottle. 

• One tag will be completed for each sample container 
collected. {The tag will be looped around the neck of 
both bottles.) Each tag will contain the following 
information: 

Run number; 
The time and date the sample was collected; 
Signature(s) of the sampler(s); 
If a preservative has been added to the sample, 
the name of the preservative will be written; and 
All appropriate analyses to be performed by the 
laboratory, for this sample. 

Since all samples will be analyzed by LANL, at a 
minimum, the laboratory shall document the sample 
numbers accepted and provide this information to the 
research project manager on a weekly basis. 

6.3 Research Logbooks 

Definition: The Research Logbook is used to record data and 
observations in sufficient detail to enable an 
accurate reconstruction of activities. It is a 
controlled document issued to the project manager 
who, in turn, transfers each logbook to the 
individual(s) assigned specific research 
activities. The project manager is responsible 
for ensuring the logbooks are available during all 
research activities and are stored safely to avoid 
possible damage or tampering. Any lost, damaged 
or voided logbooks must be reported to the project 
manager immediately. 
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SAMPLE TAG 

Project Name 

Run No------------------

Sample No ------------------
Collection Dateffime 

Collector's Name 

Sample Location 

Analyze For ____ _ 

Bottle ___ of __ _ 

Preservative 

Filtered N onfiltered 
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Format Requirements 

All logbooks must be bound notebooks. Each logbook must be 
assigned an individual, serialized document control number. 

All entries in the logbook must be dated, legible and written in 
waterproof, black ink. When a mistake is made, it must be 
crossed out with a single line, initialed, and dated. Each page 
of the logbook must be signed and dated by the individual(s) 
making the entry. 

SUPPLEMENTAL LOGBOOK INFORMATION 

Separate items used or generated at the research site are to be 
considered supplemental logbook information. These items may 
include, but are not limited to, sample log sheets, original data 
printouts from instruments, data summary sheets, and observation 
notes. These items must be permanently attached to the 
corresponding logbook. 

Any verbal observations of research activities preserved using a 
tape recorder should be promptly transcribed, verified for 
accuracy, initialed, and dated. A copy of the transcription must 
be permanently attached to the corresponding logbook. The 
original recording of the data must be retained for the 
evidentiary files. 

As with the logbook, supplemental logbook information must be 
signed and dated by the author(s). When a mistake is made, it 
must be crossed out with a single line, initialed, and dated. At 
a minimum, the information below must also be recorded on 
supplemental items. 

• Project Name 

• Project identification number, if applicable 

• Logbook number of which the item is a supplement 

• Page identification (e.g., Sheet of __ ) 

During the sample activity, LANL personnel will note the 
following in the research logbook: 

• Date and time; 

• Sample description; 

• Any evidence of contamination; 
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• Sample identification number; 

• Equipment used and calibration results; 

• Any preservation requirements; 

• Deviations from approved Work Plan, or other problems; 
and 

• Notes of conversations with project coordinators. 
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7.0 CALIBRATION PROCEDURES FREQUENCY AND PREVENTIVE MAINTENANCE 

All instrumentation utilized for research activities will be 
calibrated in accordance with specific techniques provided by the 
manufacturers. A preventive maintenance schedule recommended by 
the respective manufacturers will be followed for each 
instrument. The calibration procedures for each instrument are 
maintained in the research laboratory, a copy of which will be 
available to research personnel. The laboratory calibration is 
delegated to the laboratory. Written calibration logs will be 
maintained by the Project Coordinator. Calibration of laboratory 
instrumentation is the responsibility of the LANL laboratory, 
documentation and recordkeeping will be those required under the 
CLP procedures. 

8.0 ANALYTICAL PROCEDURES 

The wastes to be processed will be existing LANL wastes that are 
stored under LANL's Permit and waste analysis plan. The wastes 
to be processed will be chosen to contain target compounds that 
match the already tested surrogates. 

The parameters, for which effluent samples will be analyzed, will 
be the same sample parameters as listed in the waste analysis 
sheet to ensure that the initial characterization was accurate 
and up to date. 

All analytical parameters will be analyzed by the on-site LANL 
laboratory. Analytical methods are specific in the Parameter 
Table. Specific analytical procedures are outlined in the SW-846 
methods. 

The analytical laboratory will submit summary reports of 
analytical results to the research project manager. At a 
minimum, the summary reports shall contain {1) laboratory 
review/approval date and signature; {2) date sample received; (3) 
sample preparation date; (4) sample analysis date; (5) 
preparation and analysis method reference; (6) sample 
identification number; (7) laboratory sample identification 
number; (8) sample reporting or detection limit; (9) dilution 
factors; and (10) laboratory quality control sample results 
indicating calculated percent recoveries, relative percent 
differences and self-imposed control limits (if applicable), as 
specified in the SW-846 Method being used. 
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9.0 DATA REDUCTION, VALIDATION AND REPORTING 

9.1 Documentation 

All findings will be referenced in the reports (to the fullest 
extent possible). All reports produced are entered in the LANL 
Document Control System. The QAPjP and the SOP will be available 
to research personnel. Research logbooks will be maintained by 
the Project Coordinator and will include a log of daily 
activities, deviations from the QAPjP, and a record of field 
conversations. 

9.2 Data Reduction and Reporting 

The format for reporting analytical data will contain the 
information specified in the CLP Regional Analytical Services 
(RAS) protocols for analyzing TCL organics, and TAL inorganics. 
Examples of these reporting formats are given in Appendix B "RAS 
Deliverables and Data Reporting Forms" of the User's Guide to the 
~. Data reduction and reporting is the responsibility of the 
LANL laboratory performing the analysis. 

9.3 Data Validation 

Data validation procedures establish a technically-sound and 
documented approach to accept or reject data in a uniform and 
consistent manner. All analytical data generated under SW-846 
Methods during this project will undergo independent data 
validation performed in accordance with the EPA Functional 
Guidelines for organic and Inorganic Data Validation. (February 
1, 1988) 
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10.0 INTERNAL QUALITY CONTROL CHECKS 

Details of the quality control procedures are outlined in the Los 
Alamos Quality Assurance Program Plan. 

Specific quality control samples for this work include duplicate 
samples. Other quality control samples include equipment blanks, 
to be included with each sample shipment. These designations are 
included in the Parameter Table of this plan. 

Laboratory quality control samples are specified in the various 
SW-846 Methods. 

Routine internal quality control checks are a function of the 
Project Manager conducting quality control checks. A summary 
report of quality control is submitted with each data package. 

11.0 PBRFORKANCB AND SYSTBKS AUDIT 

11.1 Introduction 

The LANL QA Program includes audits as independent checks on the 
quality of the data obtained from the sampling, analysis, and 
data gathering activities. Every effort will be made to have the 
audit assess a measurement audit in normal operation. The audit 
may show the need for corrective action. 

11.2 Performance Audits 

Performance audits are quantitative checks on different segments 
of project activities; they are most appropriate on sampling, 
analysis and data processing activities. Performance audit 
techniques include checks on sampling equipment, volume 
measurements and the analysis of QC samples and spiked samples. 
Performance audits of data processing can be conducted by using 
dummy sets of measurement data of known results to check 
calculation routines and/or "bad" data to trigger edit checks and 
check on error messages. 

11.3 systea IUdits 

System Audits are qualitative reviews of project activity to 
check that the overall quality program is functioning and that 
the appropriate QC measures are being implemented. The Project 
Manager will select a percentage of runs for audit by the LANL 
staff. If this project is audited, a written audit report will 
be provided to the state who were audited. 

10-1 



Section Number 12 
Revision Number 1 
Date June 1993 
Page 1 of 1 

12.0 ROOTINJ PROCEDURES USED IH DATA ASSESSMENT 

After the completion of analysis, data validation and reporting, 
the laboratory sends copies of the data package to the Project 
Manager. Comprehensive QA audits will be performed by the 
laboratory. A copy of the analytical data package is forwarded 
to the Project Manager for inclusion in the appropriate report. 
This data will be summarized and tabulated in the final report. 

Precision of the analytical results is predicated on the quality 
of samples collected. Quality Control Samples provide a means of 
evaluating the precision and quality of sample collection 
procedures. 

Biases in the data are assessed by reviewing flagged data from 
the laboratory, and from the analysis of the quality control 
samples. Research generated data is assessed based on the 
adherence to this Quality Assurance Project Plan for Sample 
Collection and Method Analysis. 
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13.0 CORRECTIVE ACTION 

Immediate corrective actions form part of normal operating 
procedures and are noted in project notebooks; problems not 
solved in this way require more formalized, long-term corrective 
action. 

The essential steps in the system are: 

• Identify and define the problem; 

• Assign responsibility for investigating the problem; 

• Investigate and determine the cause of the problem; 

• Assign and accept responsibility for implementing the 
corrective action; 

• Establish effectiveness of and implement the corrective 
action; and 

• Verify that the corrective action has eliminated the 
problem. 

The Project Manager will have primary responsibility for 
monitoring the activities of the research and identifying any 
quality problems. Any quality problems not resolved immediately 
will be brought to the attention of the LANL QA Director who will 
initiate the formal corrective action system described below. 

14.0 REPORTS 

The Project Director will submit a report of QA/QC activities to 
LANL QA. This"report describes overall QA activities on the 
project, audits conducted, problems uncovered, and corrective 
action taken. 
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Techniques used to observe gas effluent from the PBR/SDP 
treatment unit may include mass spectrometry (MS), gas 
chromatography (GC), infrared absorption spectroscopy (IR), and 
ultraviolet (UV) absorption spectroscopy. 

Mass Spectrometry <MS) 

When a gas sample (at ambient pressure) is fed to the MS, it 
flows through a differentially pumped pair of orifice plates, 
such that the pressure in the ion source of the MS is about 10"3 

torr. The MS is a UTI 100C quadrupole filter, with a closed ion 
source. The instrument is computer-controlled via a Spectralink 
interface. 

Mass spectrometry presents many difficulties in the 
identification and quantification of species. For a moderate 
resolution system, the dynamic range of the electron multiplier 
is such that most species cannot be observed at levels below 10 -
1200 ppm, even when the ion in question is virtually absent in 
the background. Then there is the problem of fragmentation, in 
which several parent molecules may give rise to the same ion, and 
interference, in which two species may give rise to ions of the 
same mass. For example, co cannot be detected in the presence of 
excess N2 since both give mainly ions of mje=28. Given these 
limitations, MS so far has not been able to quantify the species 
produced in the PBR and SOP, except for the major species such as 
02 , C02 , and H20 ,· which may be more easily observed by other 
techniques. Thus, the MS technique is shown to provide evidence 
for the most abundant reaction products, which can then be 
quantified by other techniques. 

The MS instrument will only be operated intermittently during the 
RD&D experiments. 

Gas Chromatography (GC) 

The GC instrument is a Perkin-Elmer Sigma 2000, equipped with 
both a flame ionization detector (FID) and an electron capture 
detector (ECD). The flow from the column is split so that both 
detectors may be used simultaneously. The virtue of this 
arrangement is that the detectors have very specific 
sensitivities; the FID primarily detects hydrocarbons, while the 
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ECD detects mainly chlorine-containing and other electronegative 
species. 

The GC column used is a VOCOL {Supelco) wide bore capillary 
column {60 meters long, 0.75 millimeters inner diameter, 1.5 ~m 
film thickness). The wide bore allows large sample sizes (500 
~1) while maintaining the capillary column advantage of good 
separations with short retention times. The VOCOL column is the 
one used in EPA method 601, used for analyzing "purgeable 
halocarbons", which include all of the chlorocarbons likely to be 
produced in the PBR destruction of chlorinated organics. Using 
temperature programming, it will also be possible with the VOCOL 
column to analyze for unburned hydrocarbon species, although the 
peaks are not always well resolved for the smallest molecules. 
Thus, the column is kept at low temperature for a few minutes, 
during which C1 , ~' C3 , etc., hydrocarbons elute, then the column 
is heated up to drive off the larger hydrocarbons and less 
volatile and/or more polar halocarbons (carbon tetrachloride, 
TCE, PCE, etc.). 

The GC instrument will be operated continuously during the RD&D 
experiments. 

Infrared CIR) Abaorption spectroacopy 

A Beckman Acculab IR spectrometer and BIORAD FTIR spectrometer 
may also be used for monitoring of gaseous effluents from the PBR 
and SOP. The gas flow through the absorption cell is in series 
with the sampling loop on the gas chromatograph. The short path 
cell of the Beckman Acculab IR spectrometer and the low 
resolution of the instrument limit its use to measurements of 
major constituents only, such as carbon dioxide, carbon monoxide, 
and water. The FTIR, however, has a long path absorption cell 
and has shown the potential to identify species that are unable 
to be resolved by GC. Quantitative analysis is more difficult, 
however, since the absorbance often is not a linear function of 
species concentration. 

The FTIR Spectrometer will be operated continuously during the 
RD&D experiments. 

Ultraviolet CUV) Absorption Spectroscopy 

A simple UV spectrometer was constructed to measure the 
absorbance of the PBR effluent in the 300-350 nm region. The 
purpose is to look for molecular chlorine {Cl2), which has a 
strong, broad absorption band peaking at about 330 nm. None of 
the major reaction products {C02 , co, H20, hydrocarbons) absorb 
light in this region, so the system should be specific and 
sensitive to chlorine. The system consists of a deuterium lamp 
to provide continuum uv light, a 1-meter long absorption cell, a 
collection lens, and a 1/8 meter Oriel monochromator equipped 
with a PIN photodiode detector. The spectral slit width of the 
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monochromator is estimated to be about 5 nm. The monochromator 
may be scanned from 300-350 nm while the detector output may 
recorded on a strip chart recorder. 

The UV absorption cell will only be operated intermittently 
during the RD&D experiments. 
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XI. EMERGENCY CONTACTS 

Contact Name Work Phone Home Phone 

Emergency 911 

Laboratory Louis Rosocha 7-8493 672-3250 
John Coogan 5-0186 
Roger Tennant 7-3284 471-3954 
Rudy Vargas 7-6662 471-2041 

Group Office (CLS-2) Wayne Dansen 7-4686 672-3686 

Group Office (CLS-6) Martin Piltch 7-7102 

Group Safety Officer (CLS-2) Carl Wilson 7-1177 662-9346 

Group Safety Officer (CLS-6) John Jolin 7-7314 

Group Waste Coordinator Leon Sonntag 7-3741 473-3112 

Group Spill Coordinator Carl Wilson 7-1177 662-9346 

Division Safety Officer Barbara Skaggs 5-8878 

Building Manager Jerry Umphres 7-2383 

Division Safety offifer 
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STANDARD OPERATING PROCEDURE 
Packed Bed Reactor/Silent Dischar1e Plasma System 

Paul J. Wantuck, CLS·l 
T A·J5, Bldl· 121 

I. St;MMARY DESCRIPnON OF ACTIVITIES 

This document describes the procedures for safely operating the Packed Bed Reactor (PBR)I 

Silent Discharge Plasma (SOP) system. This two-stage, thermal/plasma prototype represents an 

alternative-to-incineration apparatus which will be used for the desauction of machining oils and 

cutting fluids (namely Trimsol and Repl) as well as gaseous mixtures containing some fraction of 

chlorinated solvents (aichloroethylene, aicholoroethane). As the overall desauction efficiency of 

this technology has been shown to be very high. the resulting effluent will be composed almost 

e:~tclusively of C02. H20 and simple acids such as HCl. Sensitive on-line instr'Ulllentation 

provides a means of directly monitoring the waste stream composition. 

II. LOCATION AND RESPONSIBILITY 

This system will be located in the Altc:mative Combustion Laboruary (AO..) which comprises 

the nonhem half of the low bay area of Buildinll28 at TA-3,. Lou Rosoc:ha (Cl.S-6) is the 

principal investigator for this project and has overall responsibility for technical and program 

leadership, guidance and interfacing. Paul Wantuc~ C..S-2. provides scientific and technical 

oversight to the project and is responsible for day-to-day operations. 

III. ADDmONAL PROJECf PERSONNEL 

Other persoMel who are authorized to operate this sysa:m are: 

Roger TeMan~ nS-2 (mechanical enpneerin& suppart) 

Mike Kana. C..S-6 (eleclrical enpneerina support) 

John Coopn, C..S-6 (elearical enpneerina and process modelinl) 

Graydon Anderson. CLS-4 (analytical diapostic:s and insaumen~ation) 

Rudy Vqas, C..S-2 (overallcechnical support) 

Heidi Heck. C..S-6 (analytical diaanosti4:s and instrUJnenwion) 

Laurie Berthold, C..S-6 (process modelinl) 

IV. APPARAnJS DESCRIPTION 

a. Packed Bed, Reactor. A diagram of the PBRJSDP system is shown in Figure 1. Two bed 

reactors will be employed for the anticipated experiments. The smaller bed reactor is a stainless 



\, 

steel cylinder with a diameter of 6.3~ em and a length of approximately one meter. The larger PBR 

(prototype version) is constrUcted of a Haynes alloy metal, has a diameter of 16.5 em. and is 1.2 m 

long. Both reactors are filled with activated alumina beads producing a bed void fraction of 

approximately 50 percent Operating temperatures for both PBR's range from 800 to l(XX) C. The 

heat source for the reactors is a commercial electric tube furnace. For the smaller reactor, a single 

zone furnace is employed while for the larger version a three zone furnace allows for greater 

flexibility in axial temperature control. 

The purpose of the packed bed reactor is to both volatilize and treat predominantly liquid 

based materials (which may or may not contain solvents) for subsequent processing by the second 

stage SOP. The liquid is introduced into the packed bed through a coaxial atomizer which acts to 

generate a fine spray above the bed material. The oxidizer gas will be either of air or a mixture of 

20% oxygen and 80% argon. Aarnmable liquids are injected such that the fueUoxidizer ratio is 

well below the lower explosion limit. In addition, by staying fuel lean it is possible to prevent the 

production of a flame. Thus, the PBR can be classified as a thennal treatment unit and ~ as ~ 

incineraror. 

The atomizer on the small PBR has an avenge liquid flow capability of -1 gmlmin. For the 

6" PBR. the fluid throughput should be on the order of 17 gmlmin ( -1 kl/hr). These numbers will 

vary slightly depending upon the composition and propmics of the liquid. 

The gas exiting the PBR is dropped in temperature by passaae through a water-<:ooled heat 

exchanger. The gas can be directed through a series of traps (liquid trap, soda lime trap, activated 

carbon bed) and then to a stack exhaust or sent to the input of the silent discharge reactor. The 

exhaust line downstteam of the PBR has pons which allow for gas sampling and subsequent 

analysis. 

bl Silent Di:;charp P!WP' Rwrpr. In general the SOP cells consist of two fiat plate 

electrodes (at least one of wbicb is covered by 1 dielec1ric barrier such as pass) which are 

physically separated to produce 1 disctwp volume. Gu from lhe output of the PBR or from 

prepared mixtures is inuoduced into this volume, typically throup a water bubbler, and subjected 

to a plasma discharge. The plasma disctwp is initialed by applicarion of a high voltage AC field 

to the electrodes. Durin& the course of an experiment. feed ps pressure, gas flow rate, cell 

voltage and current. and consumed electrical power will be monitored. As with the PBR. the 

effluent exiting the SOP is sent through a series of traps and discharJed through a stack vent The 

effluent saeam is monitaed durin& operation with 1 variety of diapostics. 

Initial experiments will utilize a rectanpdar-shaped sinpe cell employin& an elecuically 

grounded, nickel-coated boaom elec:ttode and an upper wau:r eleca-ode which is connected to the 

high voltage power supply. A modified plasma cell which has 1larie volume and can process 

higher gas flow rates will be employed in later experiments. 



c> Analytical Omim Dia&DQ$tic$: The effluent sawn from the PBR and SOP is analyzed 

with several on-line diagnostics including a Beckman Acc:ulab 2 IR spectrophotometer, a Perlcin 

Elmer Sigma 2())() Gas Chromatograph with both a flame ionization and electron capture detector 

(which allows ppb-detection and sensitivity), a UTI model lOOC, 0-300 amu mass spectrometer, 

and a BlORAD FTIR spectrometer. These instruments provide a means of very accurately 

accessing the composition of the product (waste) streams. 

V. HAZARDS AND PRECAUTIONS 

y 1 Packed Bee! Reactor 

The hazards associated with PBR operation are thenna.l bums, flammable materials (oils), 

and hydrochloric acid which represents a process reaction product. "The reactor operates at local 

atmospheric pressure obviating the need for pressure safety concerns. 

The reactor is electrically heated to between 800 and 1000 C by a tube furnace which 

surrounds the bed. Exterior shielding prevents contact with reactor hot pans. The flammability. 

issue is addressed by operating in a fuel lean condition, that is with the fueVoxidizer ratio well 

below the lower explosive limit. For REGAL machinin1 oil (which is >9S~ peuoleum oil) the 

LEL is 0.6~ by volume in standard air. The PBR typically operates at about 17~ of the LEL. 

For comparable flow conditions. flammability is less of a concern for the TRlMSOL machining 

fluid. because even at 1~ concenrration, its composition is only 30% peaoleum oil. IN the 

event of oxidizer gas flow cessation, a solenoid valve in the oil injector line closes preventing any 

funher introduction of liquid compounds into the bed. Aow controllers are used to regulate the 

amount of material (gas and liquid) passed into the bed. Temperatures and pressures generated 

within the bed are constantly monitored by axially positioned thennocouples and mechanical 

gauges, respectively: Excessively hiah temperatUreS and pressures ("pin&inl") durin1 the course 

of operation serve as an indication of approiCh to LEL. 

Hydrochloric: acid is formed u a waste product subsequent to the injection of chlonxarbon 

containing liquids into the PBR. A significant fraction eX the HO is removed (remaining fnction 

at the ppm level) by the bed mareria1 itself (wet HC.. +alumina to form alumina chloride). 

Additional removal is provided by a liquid trap positioned downsaeam of the heat exchanger and 

upstream of the SOP inlet. In this trap, water concaining dissolved HO is condensed out of the 

effluent gas. A soda lime trap in conjunction with an activlled carbon trap, both located in the 

exhaust line downstream of the SOP cell, provide for further removal of HO. The PBR/SDP 

system is presendy operatin& in an open loop configuration with finalaas product exhaust through 

an outside-located stack. Note that only soda-lime and activated carbon craps will remove not only 

HO but other unforeseen and undesired emission products. Thus. project personnel are not 



exposed to wue stteam camponenu durin& system operation. Periodically. the bed material and 

other traps will have to be rec:ha!Jed and/or cleaned. Durinl such ope:ntion. involved project 

personnel will wear safety glasses, lab coats and acid-resistant gloves. Prior to initiation of such 

activity, the appropriate MSOS will be reviewed. All employees must take Hazard Communication 

Training. The chemically contaminated material will be treated as hazardous waste and disposed of 

in proper fashion (see Section VI). 

Y.2. Silent Qischaae Plasma Cells 

The primary operational hazard with the SOP cells is hilh vohaae. The power supplies 

utilized for cell operation have outputs as high as 30 kV with several tenths of an ampere peak 

current. Protection against hilh voltaae exposure is accomplished in several ways. Only qualified 

project personnel are authorized to operate the SOP. The project's principal investigator shall 

designate such individuals. The SOP operators must be D'lined in CPR and have taken the 

Laboratory's electrical safety training course. At.least m:g project persormel will be present in the 

AO.. durinl SOP operation. The IEEE document entitled "IEEE Recommended Practices for . 

Safety in Hilh-Voltap: and Hilh-Power Testin1" is utilized fer aeneral pidance in enacting 

operational procedures. A copy of this document is available ll the AO..'s ES&H station. The 

SOP cell is enclosed in a box consaucted of polycarborwe panels. This box is interlocked with the 

high voltale power supply such that any anempt to access the cell durin& operation deactivates the 

power supply. Warning lights are activ&led durinl SOP operation and appropriate hazard signs are 

posted in the vicinity of the cell. 

Secondary hazards associated with SOP operation include ozone and HQ aeneration as well 

as UV lilht emission from the plasma dischaqe. As noted previously. the PBR/SOP system 

represents an open loop confipation (with final1as discharae throup a stack) such that reaction 

products produced within the cell are not released to me AO.. envin:Jnment. A thermal ozone 

desttuctcr is COMecred to the SDP eftluent line pnMdina fer effective elimination of 03 from the 

reaction product stream. In 1enen1. the IIDDWlt of chlorocarbons in the SOP influent stream will 

be small ( < 10 ppm level) because of me bip desuuction efficieDCy of the PBR with such 

compounds. Thus, me amount of HO aencru:c1 in the SOP will itself be small and can easily be 

removed by the soda lime and/or carbon traps before ps dischaqe throuJh the Buildinl 128 stack. 

Finally, the plasma disclwJe represents a weak source of UV ndi•do«L The polycarbonate 

enclosure sunoundin1 the cell prevencs any of this ndi•rion from escapina into the ACL. 
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V 3 Analytisa} Qiaspostig 

No appwent hazards are associaled with operation of the vlrious diaanostic equipment. All 

sample lines are connected directly to the insuumenwion. A separate SOP for gas chromatograph 

operation is currently under review by HS Division personnel. 

VI. Estimated Output from PBR/SDP System 

For system operation at 1 kg-oil/hr (mixture comprised of 95% machining oil, S% TCE) with 

175% excess air (SO% of LEI..) at lOOOCC, the following product amounts are anticipated. 

Pmdyct Yolymc Pmdyfia1ao B.au: (lbslhrl 

co <<1 ppm 6.5 (10-9) 

C02 7.2% 3.14 

<>2 8.3% 2.6 

Hl<) 7.5% 1.33 

N2 76.9% 21.2 

HCl 447 ppm 0.016 
98.9'NO 

NOx 8.5 ppm 2.5 (1()-4) 

1.1' N02 
Oza1e -o.3% 0.14 

TCE <1 ppm 2.9 (lQ-7) 

VII. WASTE PRODUC'IlON AND MANAGEMENT 

As noted in Section V, the primary waste stream produas are water, 002, CO, and HO. At 

this time, HO.. is considered to represent the major hazardous waste component produced in the 

process. The primary removal mechanism for (wet) HO is via raction widl the alumina pellets in 

the PBR. The remainin& fraction is captured in the liqujd trap upsuam of the SOP (dissolved in 

water) and the two nps dowDsu'eam of the SOP. Periodic:ally, the bed and trap material will have 

to be replenisbed widl fresh marerial The used mataial represents the primary source of 

hazardous waste in this effort. The collected liquid may under some circumstances be used for 

quanti wive analysis of PBR effluent If not used fer this pmpose it will be treated as a hazardous 

liquid waste. 

Disposal of all hazardous waste will be done UDder the pidance of O..S-2's and/or CLS-6's 

hazardous waste coordinator The frequency of bedlnp cleanina and replenishment will be 

dependent upon seven! fac101'S includin& lenath of system operation. quantity of material 

processed. etc. 



In· pDa'l1. this project willldbere to the Wuae Mlnqement Plan (01. VIII) and Was~e 

MinimU.aaon Guidelines (Ct. XII, aaachment vn set fonh in the Olemical and l...asa' Sciences 

Division ES&.H Prosram Plan dated July 1991. A copy of this document is present in the ACt's 

ES&H station. Finally, personnel associated with this project will attend the ubc:ntory's 

Hazardous Waste Generator Training course. 

vm. GENERAL OPERATING PROCEDURES 

ym I Packed aea Rqctq" 

With the fluid and oxidizer gas flow off, the fluid reservoir can be filled. 

1:'ie eleclric furnace is turned on. TemperatUJ'e f:A the furnace is conaolled using a set-point 

controller. 

When the PBR reaches the desired operating temperature(s) [small PBR has one zone. large 

PBR has three zones), the oxidizer ps is turned on and set to the desired flow rare. 

The fluid reservoir flow valve is opened and the fluid flow adjusted to the desired value. 

The oxidizer and fluid flow rates, the preSSUR and tempei'&II.R distribution, and composition 

of the exhaust ps are monitored durin& the test. Adjuscmena to any f:A these parameters can be 

made as necessary to chanae operuina conditions. The PBR effluem can be dilected to the SOP or 

discharged throup the exhaust stack. 

Upon test completion, tum off the fluid flow. Continue to flow the oxidi2f ps to react any 

remaining bed fluid. 

Shut off oxidizer ps and either prepare for the next test or tum off the oven. 

ym,b Silcnt Dighvp f?l•$!111l&U 

Ensure tbal the proteCiive polycarbcxWc enclosure is in posilion around the cell. 

Aclivare the hip 'VOltqe power supply. The red waminaliaht will come on automatically at 

this time. 

Initiale ps flow. Gas may be supplied directly from the PBR or from prepueci mixes. 

MoniUX' the effluent suum. Adjust cell power to maximi;r,e hydrocarbon and chlorocarbon 

destrUCtion eftkieDc:y. 

When a test is completed, shut off the ps flow and the hip voltaae power supply. 

IX. SOP REVISION 
This SOP will be revised and reviewed if it becomes apparent thac a chlnae in procedure is 

required. the experimental apparatuS is significantly altered , or if it becomes necessary to change 

the input stteam composilion. 



X. EMERGENCY PROCEDURES 

X. 1 Oenm! E'PCTJCnsx 

1. In the event of any noted or suspected malfunction with the PBR or SOP, shut off all 

liquid and gas flows. 

2. Deactivate the bed furnace and the SOP high voltage power supply. 

3. Evaluate the situation. If a true emergency exists: 

a) Evacuate the laboratory. 

b) Call 911 and repon emergency. 

c) Notify supervisor and group leader. 

X.2 TheanaJ or Acid Bum 

1 . If possible, perfonn on-site first aid (i.e., treat injured area with cold water). 

2. Transport the injured person to HS-2 for treaanenL 

3 . Notify supervisor and group leader. 

X,3 Hich Yolfl&e Accident 

In the event of a hiJh voltaiC accident with the SOP: 

1. Shut off main power breaker to SOP power supply. 

2 . If necessary, begin CPR. 

3 . Call 911 and repon accidenL 

4. Notify supervisor and group leader. 

X,4 Fire 

In the event of a fire with the PBR: 

1. Shut off gas and fluid flow. 

2. Deactivate fumlce 

3. Evacuate the area. 
4. Call 911 and repon fire. 

S. Nocify supervisar and poup leader and Buildinl Manapr. 

X.5 Hapntqus Gu Rclp• 

In the event« a release cA hazardous ps in the A C.: 

1 Evacuue the area in.,er.tiarely. 

2. If possible shut down the PBRISDP system. 

3. Open all access doors to Buildinl128 and alJow sufficient time for pw'linJ by ourdoor 

air circulation. 

4. If someone receives excessive exposure to dle ps. or if it is a sipific:ant release, call 911 

and notify the supervisor and poup leader and Buildinl Manapr. 

S. Repair the system. 
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Inspection Sheet (page 1 of 2) 
PACKED BED REACTOR/SILENT DISCHARGE PLASMA UNIT 

PART I 
Enter condition of item inspected (OK or AR") in colllll'l for day inspected. 

! ITEIII IIISPECTED FOR Slll ... TUE UED TIIJ FRI SAT 

RD&D Unit Equi pnent Properly functioning; signs 
of leaks or deterioration. 

RD&D Waste Container Storage Deterioration and leaks; 
Area corrosion, damage; any leaks 

or rainwater in benll/pan; 
condition of be rill/pan; all 
containers sealed closed. 
Ensure that only waste to be 
treated in the RD&D unit is 
stored in area. 

Labels All waste storage containers 
inspected for hazardous 
waste labels identifying 
contents. 

Warning Signs Check for uAuthorized 
Persot'Vlel Access Onlyu signs 
at entry doors. 

Building security Condition of doors/locks. 

Aisle Space Mini.um of 2 feet of aisle 
space is maintained around 
RD&D hazardous waste 
container storage area and 
around the RD&D unit itself. 

Spill Control and Fire Present and in good working 
Emergency Equipnent order. 

DATE Date of Inspection. 

TIME Time of Inspection. 

INSPECTOR Inspector Initials. 
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PART II 

r}J e 

Inspection Sheet (page 2 of 2) 
PACKED BED REACTOR/SILENT DISCHARGE PLASMA UNIT 

For any AR (Action Required) in PART I above, describe below: action required, action taken, date of action. Attach additional sheets if 
necessary. Inspectors must detail any deficiency noted above. Items to be included are: type of problem, any action taken, and the date/time 
of the action. Provide signature of individual performing inspection, daily date and time record was signed and completed. 

lltSPECT«<t liNE ..t SIGIIAT\JlE DATE and TIME ACTllll REQUIRED ACTilll TAKEit 
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CONTINGENCY PLAN 

PACKED-BED REACTOR/SILENT DISCHARGE PLASMA 
TREATMENT UNIT 

RD&D PERMIT 

1.0 INTRODUCTION 

This document presents contingency measures for RD&D units at Los 
Alamos National Laboratory (LANL). This document is consistent 
with the LANL Emergency Response Plan (ERP), prepared by the 
Laboratory's Emergency Management Office (EMO). The ERP 
incorporates emergency planning and preparedness strategies from 
Department of Energy (DOE) Order 5500.3A, "Emergency Planning and 
Preparedness for Operational Emergencies." Although it is not 
anticipated that large scale emergencies will occur at the RD&D 
unit due to the small quantities of waste material at hand, a 
detailed description of emergency response capabilities and 
procedures is provided here. The provisions of this plan will, 
be carried out immediately whenever there is a fire, explosion, 
or release of hazardous waste at an RD&D unit that could threaten 
human health or the environment. 

1.1 Site Description 

LANL and the residential communities of Los Alamos and White Rock 
are located in north central New Mexico on the Pajarito Plateau, 
situated west of the Rio Grande on the eastern slopes of the 
Jemez Mountains. The LANL facility covers approximately 111 
square kilometers (27,500 acres) in and adjacent to Los Alamos 
County, and includes 34 active Technical Areas (TAs). 

The principal mission of LANL is the application of science and 
technology to solve national problems including weapons 
devel~pment, energy supply, and conservation programs, while 
basi~~scientific research complements and strengthens its 
fundamental technical capabilities. LANL is owned by the DOE, 
and co-operated by DOE and the University of California. 

1.2 Wastes Tested in RD&D Unit 

Wastes that will be managed in the RD&D treatment unit will be 
halogenated and non-halogenated organic hazardous liquid wastes. 
The maximum amount of waste that will be managed at the unit will 
be 165 gallons (or three 55-gallon containers). Containers of 
hazardous wastes will be placed in secondary containment to 
minimize hazards from leakage. 

Selected waste streams to be tested in the RD&D unit are 
described below. 
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waste 
Description 

Oil with 1,1,1-Trichloroethane 
from cleaning and repairing of 
vacuum pumps. 

Lacquer thinner from cleaning 
road painting equipment 

Mixture of acetone/ethanol from 
degreasing oily parts 

2.0 EMERGENCY RESPOBSB RBSOQRCBS 

Hazardous 
Waste Code{sl 

FOOl 

DOOl 

FOOJ 

The primary resources for management of emergency incidents at 
LANL reside within the Emergency Management Office (EMO), which 
is part of the Associate Director of Operations (ADO) Office. 
During an emergency situation, line management (i.e., the group 
leader of the affected area) works with the designated Emergency 
Manager from the EMO who assumes the primary responsibility for 
managing emergency response operations. 

outside of LANL, contracted services and other agencies are also 
available for assistance during emergencies. These include the 
contracted services of Protection Technology Los Alamos (PTLA) 
(security) and Johnson Controls World Services, Inc. 
(maintenance), the Los Alamos Fire Department and Police 
Department, and the Los Alamos Medical Center. 

All response groups and agencies called upon during emergencies 
are coordinated by the designated Emergency Manager. The 
emergency notification procedure is illustrated~~Fiqure 1. The 
responsibilities andjor assistance available ~Em ~he response 
groups/agencies are listed in Table 1 and discUssed briefly in 
the following sections. 

2.1 zmerqency Management Office 

The Director of LANL has delegated the authority and 
responsibility for administering and implementing the 
Laboratory's emergency management program to the ADO. The EMO is 
included within the ADO office. The EMO coordinates and issues 
the Laboratory's Emergency Response Plan and provides response 
coordination for emergencies. The EMO also provides a 24-hour 
Emergency Manager to respond to emergencies, and an Emergency 
Response Coordinator (ERC) to coordinate Health and Safety and 
Environmental Management personnel and resources. Additionally, 
the EMO maintains the Emergency Operation Center (EOC) in a ready 
condition, should the center be required. The primary EOC is 
located at TA-59-1; an alternate EOC is located at TA-49-113. 

An Emergency Manager and an ERC will respond to emergency 
incidents involving the release of waste to the environment, 
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including spills, fires, or explosions. The Emergency Manager 
will initially assess the possible hazards to human health or the 
environment, and use whatever response group(s) or emergency 
equipment needed to control and contain the waste. In the event 
of an emergency, the Emergency Manager becomes the Incident 
Commander with full responsibility for all response actions. At 
the scene of the emergency, an Incident Control Group {ICG) will 
form which consists of responding emergency personnel who report 
to the Incident Commander. The ICG works together to take 
command and control of emergency situations. 

EMO personnel designated as Emergency Manager are listed in 
Table 2. Assignment as the designated Emergency Manager is 
rotated. The Emergency Manager can be reached by contacting the 
EMO {667-6211 during working hours, 667-7080 after working hours) 
or the central Alarm Station {CAS) dispatcher (9-911). 

The ERC is called out by and reports to the Incident Commander. 
In the event of an emergency, the ERC is responsible for 
coordinating the Hazardous Materials Response {HAZMAT) Team, 
Radiological Emergency Assistance {REA) Team, and other related 
Health and Safety and Environmental Management personnel and 
resources. 

2.2 Health and Safety CBS) Division Response Groups 

LANL maintains its own response forces within the HS Division to 
handle emergencies. These response groups include: 

• Health Physics Operations {HS-1); 

• Occupational Medicine {HS-2); 

• Risk Management Support {HS-3); 

• Industrial Safety and Hygiene {HS-5); AND 

• Health Physics Policy and Programs {HS-12). 

Any of these groups may respond to an emergency, if requested by 
the ERC, and are coordinated by the ERC {through their team 
leader,if applicable) in the ICG. 

2.2.1 Health Physics Operations CHS-1) 

Radiological incidents that occur at any of the TAs are evaluated 
by HS-1, Health Physics Operations. HS-1 will provide field 
personnel to perform radiological monitoring and decontamination 
under the supervision of Certified Health Physicists. 

2.2.2 occypational Medicine CHS-2) 

LANL maintains its own medical facility operated by HS-2, 
Occupational Medicine. This group provides appropriate medical 
treatment for occupationally-related illnesses and injuries and 
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monitors employees to assess the effectiveness of health 
protection programs. HS-2 maintains documented records of the 
health status of employees and related occupational medicine 
activities. 

Although HS-2 is not involved with on-scene emergency response, 
they maintain a central medical facility with a fully-equipped 
emergency room and decontamination facilities at TA-3, SM-409. 
Additionally, this group staffs three satellite first-aid 
stations at TA-53, TA-16 (S-Site), and TA-55. The locations of 
these emergency facilities are shown on Figure 2. Medical staff 
includes physicians, physician's assistants, registered nurses, 
x-ray technicians, a physical therapist, a clinical psychologist, 
assistance counselors, and clinical laboratory technicians. 

HS-2 is supported by the Industrial Safety and Hygiene Group's 
(HS-5) capabilities for exposure and treatment information via 
telephone access to the National Library of Medicine's TOXLINE 
and CHEMLINE; the Toxicity Databank files; POISONDEX and 
TOMESPLUS (Micromedics); and the CC/INFO database files on MSDSs, 
NIOSH Technical Information Center information, and the Registry 
of Toxic Effects of Chemical Substances. HS-2 maintains the 
TOMES system at the central medical facility (SM-409) to assist 
the clinical staff with timely exposure and treatment 
information. 

2.2.3 Risk Management Support (HS-3) 

HS-3, Risk Management Support, is responsible for coordinating 
and publishing policy and guidance on safety training and 
operational safety for LANL. Additionally, HS-3 provides 
guidance and assistance to LANL divisions for safety analysis 
documents and to LANL groups for facilities analysis. 

2.2.4 Industrial Safety and Hygiene (HS-5) 

Personnel from HS-5, Industrial Safety and Hygiene, comprise the 
LANL HAZMAT Team. The HAZMAT Team is responsible for the 
aggressive mitigation of chemical and hazardous waste 
emergencies, including field decontamination of victims and 
responders. LANL standards require that the HAZMAT Team meet the 
training criteria for emergency response personnel specified in 
29 CFR 1910.120(q) (6)(iii), (iv), and (v). The HAZMAT Team is 
part of the ICG reporting through the ERC. HS-5 also provides 
site field testing to determine the nature and extent of chemical 
contamination, provides information on correct handling of 
chemicals, makes recommendations on protective clothing and 
equipment, and provides exposure and treatment information. 

2.2.5 Health Physics Policy and Programs (HS-12) 

The Radiological Emergency Assistance (REA) Section of the Health 
Physics Policy and Programs Group (HS-12) provides a wide-range 
of health and safety support for radiological incidents at LANL. 
The REA Team coordinates with the ERC to provide radiological 
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assessment and mitigation. This section also provides a 
contamination-control station at the scene of a radiological 
incident to process people working in a radiologically
contaminated area, and is capable of performing decontamination 
of personnel. 

2.3 Environmental Management (EM) Division Response Groups 

At the scene, the environmental Management groups are coordinated 
in the ICG by the ERC. 

2.3.1 waste Management (EM-7) 

The Waste Management Group (EM-7) is responsible for initial 
response actions at RCRA TSDFs. This group also provides 
guidance on proper treatment, storage, and off-site shipment of 
hazardous waste. 

2.3.2 Environmental Protection «IM-8) 

The Environmental Protection Group (EM-8) is responsible for 
regulatory compliance and provides guidance on regulatory 
requirements to other groups. After an emergency, EM-8 provides 
field surveys of soil, water, air, and biota to determine 
environmental effects of exposure. The group provides expertise 
in hydrogeology and meteorology to establish near- and long-term 
environmental effects of emergency conditions. 

2.4 Other LANL Response Resources 

2.4.1 Nuclear Materials Technology CHMT) 

Several personnel from the Nuclear Materials Technology (NMT) 
Division have been trained in emergency response procedures. In 
the case of an emergency interrupting operations, these personnel 
are responsible for monitoring for leaks, pressure buildup, gas 
generation, or equipment ruptures. 

2.5 contracted Response Groups 

Contracted response groups report to the Operations Officer in 
the ICG or directly to the Incident Commander in the event of a 
smaller emergency. 

2.5.1 Protection Technology Los Alamos CPTLA, Pro Porce> 

The Pro Force is responsible for LANL security, which is provided 
by Protection Technology Los Alamos (PTLA) under contract to 
LANL. During an emergency, the Pro Force activities include 
maintenance of security, direction of traffic within LANL, and 
control of access to the emergency scene. The Pro Force 
maintains the necessary equipment to perform these functions, 
such as crowd control equipment and patrol cars. 
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2.5.2 Johnson controls World service, Inc. (JCI) 

Johnson Controls World Services, Inc. (JCI) provides a 
maintenance support force under contract to LANL. This support 
force is under LANL's direction in an emergency. JCI conducts 
inspections of LANL equipment, maintains equipment, and 
participates in post-emergency cleanup under the direction of 
HS-5. 

2.6. outside Response Agencies 

Outside response agencies report to the Operations Officer in the 
ICG. In smaller emergencies, they may report directly to the 
Incident Commander. 

2.6.1 Los Alamos lire Department 

The Los Alamos Fire Department (LAFD) provides fire protection 
and ambulance coverage for the communities of Los Alamos and 
White Rock and for LANL. In the case of an emergency within 
LANL, the Fire Department coordinates fire suppression efforts. 
LANL requires that Fire Department personnel meet the training 
criteria of emergency response personnel specified in 29 CFR 
1910 • 12 0 ( q) ( 6 ) ( i) and ( i i) • 

2.6.2 Los Alaaos Police Department 

In keeping with the principle of handling emergencies internally, 
the Los Alamos Police Department (LAPD) has only minimal 
interaction with LANL in an emergency. That interaction is 
limited to traffic control on DOE roads with public access and to 
criminal investigations. The limits of interaction are included 
in a signed agreement. 

2.6.3 Los Alamos Medical center 

Those medical cases which cannot be handled at HS-2 will be 
transferred to the Los Alamos Medical Center (LAMC), where LANL 
maintains a fully-equipped decontamination room adjacent to the 
emergency room. In the event that a case is sent to the 
hospital, support for the emergency room staff is provided by HS-
2 medical personnel, HS-1 Health Physics Operations staff, HS-5 
Industrial Safety and Hygiene staff, and HS-12 Health Physics 
Policy and Programs personnel. This assistance is coordinated 
through LANL's EMO. 

3.0 EMERGENCY EQUIPMENT AND COMMVNICATIONS 

Effective emergency response at LANL requires an efficient 
communication system which will integrate all personnel into the 
emergency response. The initial phase of an emergency will 
involve a small number of individuals at the affected area and 
notification of the designated Emergency Manager. 
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3.1 Emergency central Alarm System 

The emergency Central Alarm Station (CAS) is located at TA-64-1. 
This station is manned by Pro Force personnel 24-hours a day and 
is equipped with telephones, medium- and short-range radios, 
direct-line telephones, a National Warning ~stem (NAWAS) 
station, and an emergency power system. The fire alarm board at 
the control room gives the location of automatic and pull fire 
alarms. 

The emergency central alarm system is activated by: 

• Telephone communication (9-911 or 911); 

• Automatic fire alarms; 

• Manual pull alarms; 

• Computer interface (to warn of critical events at 
selected facilities); 

• Break-in security; and 

• Radio communications. 

Activation of the emergency central alarm system automatically 
alerts the CAS dispatcher, the Pro Force,and the Los Alamos Fire 
Department. The required emergency response groups are then 
notified of the problem by the Emergency Manager, ERC, and/or the 
CAS dispatcher. 

3.2 Maintenance Central Alarm system 

The maintenance central alarm system is manned by JCI personnel 
24 hours a day. The maintenance alarm system interfaces with 
computers which monitor sensitive equipment throughout LANL. 
Activation of an alarm triggers a call-out procedure to alert 
maintenance personnel and management supervision to correct the 
malfunction. 

Internal communication systems at LANL include: 

• Centrex telephone system; 

• Medium-range radio nets (30-60 miles); 

• Limited-range radio nets (3-10 miles); 

• Telephone/radio paging; and 

• Two-way hand-held radios. 

Off-site communications with Federal, state, County, and other 
agencies are maintained by the following: 
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• Centrex telephone system; 

• Private telephone lines (if Centrex fails); 

• Medium-range radio nets (30-60 miles); 

• Limited-range radio nets (3-10 miles); 

• Two NAWAS; and 

• KRSN radio link (local radio station). 

The LANL EOC, located at TA-59-1 and maintained by the EMO, 
operates radio systems on key LANL and off-site channels. 
Emergency personnel responding to on-site incidents have the 
benefit of wide-area radio coverage using the EOC facilities. 
After hours, the Emergency Manager is responsible for activating 
whatever support personnel, services, or equipment is needed. 

4.0 CONTINGENCY PLAN IMPLEMENTATION 

The following section defines the guidelines used to initiate 
this Contingency Plan and the resulting actions taken. 

4.1 Guidelines for Implementation 

The decision to implement this Contingency Plan depends upon 
whether or not an imminent or actual incident involving a release 
of hazardous waste or hazardous materials to the environment 
could threaten human health or the environment. The following 
guidelines shall be used by the Emergency Manager in making the 
decision whether or not to implement this plan. 

This Contingency Plan will be implemented in the following 
situations: 

Spills 

• A hazardous waste spill cannot be contained with 
application of absorbents; 

• Precipitation threatens to move spilled material off
site; 

• A hazardous waste spill caused the release of flammable 
materials, creating a fire or explosion hazard; 

• A hazardous waste spill results in toxic fumes which 
threaten human health; or 

• A earthquake or other natural disaster threatens 
containment integrity. 
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Explosions 

• An unplanned explosion involving hazardous waste 
occurs; or 

• An imminent danger exists that an explosion involving 
hazardous waste could occur. 

Fires 

• 

• 

Any fire involving hazardous waste that cannot be 
controlled with fire extinguishers; or 

Any building, grass, forest, or nonhazardous waste fire 
that threatens to ignite hazardous material at the RD&D 
unit. 

Emergency Notification 

During working hours, immediately upon discovery of an imminent 
or actual incident involving hazardous waste at the RD&D unit, 
line management and the Emergency Management Office will be 
notified by on-site personnel. During nonworking hours, all 
incidents involving hazardous waste at the RD&D unit shall be 
reported to the designated Emergency Manager or the CAS 
dispatcher. In the case of fire involving hazardous waste at the 
RD&D unit, notification of these individuals is superseded by the 
LANL fire alarm system. A fire is reported by dialing 9-911, 
activation of automatic alarms, or activation of a fire pull box. 
All fire alarms alert the CAS Dispatcher, the Los Alamos Fire 
Department, and the PTLA Pro Force. 

The first arriving emergency trained person becomes the temporary 
Incident Commander. Once the Emergency Management Office is 
notified of the emergency, the designated Emergency Manager shall 
proceed to the scene and be briefed by the temporary Incident 
Commander, building/area personnel, and other emergency 
units/teams. The Emergency Manager may then assume the position 
of Incident Commander. The Incident Commander may recommend 
activation of the EOC to the ADO. Upon concurrence of the ADO, 
the EOC will be activated and the necessary members of the 
Emergency Management Team are determined. The Incident commander 
shall form an ICG and contact the ERC. The ERC will notify the 
appropriate emergency response groups. Table 1 describes the 
assistance available from each response group. The Incident 
Commander may use this list as criteria to determine which groups 
to contact in an emergency. Each response group maintains an on
call person andjor a call-down procedure to respond to 
emergencies. 
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4.3 Emergency Manager Actions 

Upon notification of an incident, the Emergency Manager (Incident 
Commander) shall: 

1. Proceed directly to the scene. 

2. Call the ERC. 

3. Assess the nature of the incident (e.g., through 
communication with the temporary Incident commander) . 

4. Assume Incident Command. 

5. In conjunction with the ERC, determine the quantities 
and types of hazardous waste involved. 

6. Based on the guidelines in Section 4.1 of this plan, 
determine if implementation of this Contingency Plan is 
warranted. 

7. Recommend activation of the EOC, if necessary. 

Upon deciding to implement this Contingency Plan, the Incident 
Commander will perform the following additional response actions 
using the ERC, when appropriate: 

1. Assess the hazards to human health and the environment 
including both direct and indirect effects, such as 
generation of toxic, irritating, or asphyxiating gases 
and/or hazards of runoff of water or chemicals used for 
fire suppression. An individual designated by the 
Emergency Manager will use the guidelines in section 
4.1 to assess the hazards to human health and the 
environment. If any of the criteria under Section 4.1 
are met, evacuation of the immediate area will be 
initiated if the response group leader has not already 
accomplished evacuation of the area. 

2. Determine if evacuation of the local area is advisable 
and, if so, immediately notify appropriate response 
groups and the LAPD. 

3. Notify required response personnel and the DOE Los 
Alamos Area Office (LAAO) by phone, radio, or through 
the CAS Dispatcher. In the case of fire, the Emergency 
Manager shall confirm that the Fire Department Officer
in-Charge at the scene is aware of the special hazards 
associated with hazardous waste, and will assume 
Incident Command. 

4. Warn the remaining on-scene and response personnel of 
imminent or actual hazards using the radio or the 
public address (PA) system. 
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5. In emergency situations, the activated EOC crisis 
Manager (Laboratory Director of designee), through the 
Environmental Management representative, will notify 
the New Mexico Environment Department (NMED) at (505) 
827-9329, and the National Response Center at (800) 
424-8802, reporting: 

• Name and telephone number of the reporter; 

• Name and address of the facility; 

• Time and type of incident; 

• Name and quantity of material involved, to the 
extent known; 

• The extent of injuries, if any; and 

• The possible hazards to human health or the 
environment outside the facility. 

6. Advise the response groups of hazards to m~n~mize 
personnel exposure and expedite mitigation. 

Once control of the emergency is established, the Incident 
Commander will delegate cleanup and decontamination 
responsibilities to the affected areas's line management. The 
responsibility group leader or group leader designee shall: 

1. Arrange for site cleanup. 

2. Provide for proper handling of recovered waste, 
contaminated soil, or contaminated surface/groundwater. 

3. Provide for decontamination of equipment as needed. 

4. Arrange for replacement and/or repair of equipment, as 
needed. 

5. Ensure that testing is conducted to verify successful 
cleanup. 

Within 15 days of the incident, DOE LAAO will submit the report 
described in Section 10.0 to the Environmental Protection Agency 
(EPA) Regional Administrator and the NMED. 

5.0 SPILLS 

Sudden releases include spills of hazardous waste which pose a 
significant threat to human health or the environment. Spill 
incidents resulting in a sudden release of hazardous waste to the 
environment which cannot be contained or which presents a threat 
to human health or the environment require implementation of this 
Contingency Plan. 
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The general steps in handling hazardous waste spills are: 

• Containment, including spreading absorbents or forming 
temporary dikes; 

• Waste pickup and packaging in sound containers; and 

• Decontamination followed by testing to assure adequate 
cleanup. 

The steps to be taken for spill mitigation will be determined by 
the Incident Commander with input from the ERC. If initial 
mitigation of the spill is necessary before the Emergency Manager 
arrives, a qualified member of the affected area's operating 
group will serve as the temporary Incident Commander. 

5.1 Spill control Procedures 

Absorbent will be added to the waste spill during spill control. 

5.2 Decontamination Verification 

Decontamination will be accomplished at the spill site. After 
the spilled material has been absorbed, the material will be 
containerized. Because the floor of the RO&D unit is cement, 
water or an appropriate solvent will be used to clean the area 
and this liquid will be absorbed with universal sorbent and 
containerized. 

A sample of unused decontamination water or solvent and absorbent 
material will be taken prior to the final washing to establish 
baseline data. A composite sample will then be taken of the 
material used to absorb the final waste water. No hazardous 
waste constituents should be present in this sample that were not 
present at similar levels in the unused decontamination water. 
If the sample exhibits any of the characteristics of a hazardous 
waste as defined in 40 CFR Part 261 Subpart c, or a hazardous 
constituent as listed in 40 CFR Part 261 Appendix VIII (and not 
detected in the.unused decontamination water) is present above 
established health-based levels, the decontamination procedures 
will be repeated. An alternative demonstration of 
decontamination may be proposed and justified to the Secretary, 
NMED, who will evaluate the proposed alternative in accordance 
with the standards and guidance then if effect. If the proposed 
alternative is accepted, decontamination levels will meet the 
levels approved by the NMED. Each composite sample will be taken 
using a thief or trier as specified in EPA's SW-846, "Test 
Methods for Evaluating Solid Waste," Physical/chemical Methods, 
latest edition. 

6.0 EXPLOSION 

A sudden release caused by an explosion may result in a 
significant threat to human health or the environment. 
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Implementation of this Contingency Plan is required whenever a 
sudden release which cannot be contained or which presents a 
threat to human health or the environment occurs as a result of 
an explosion. 

In the case of explosions, all personnel will immediately 
evacuate the area. Any injured personnel will be decontaminated 
in the field, if required and if time allows, and transported by 
LAFD ambulance to an HS-2 facility of LAMC for treatment. If an 
injury is severe and requires immediate medical evacuation, the 
injured person will be wrapped to contain contamination. The 
Emergency Management Office must be contacted immediately upon 
activation of the emergency central alarm system, and then the 
Emergency Manager will ensure that all necessary emergency 
response personnel are alerted. The LAFD is notified 
automatically upon central alarm system activation. The 
Emergency manager assumes Incident Control and will remain near 
the site, but at a safe distance, to inform the personnel 
responding to the explosion of the known hazards. 

Upon arrival at the scene, the LAFD Senior Officer will evaluate 
information provided by the group leader, other site personnel, 
other members of the ICG, and Incident Commander to select the 
appropriate fire-fighting methods and tactics. The LAFD Senior 
Officer will direct fire fighting operations under the general 
direction of the Incident Commander. 

7.0 PIRI 

Fires may result in a sudden release of hazardous waste that 
poses a significant threat to human health or the environment. 
Implementation of this Contingency Plan is required whenever a 
fire incident results in a sudden release of hazardous waste 
which cannot be contained or which presents a threat to human 
health or the environment. 

Depending on the size of the fire, portable fire extinguishers 
may be used. However, LANL policy discourages the use of 
portable fire extinguishers by employees and encourages immediate 
evacuation of the area and notification of the Los Alamos Fire 
Department. The Emergency Manager will alert all necessary 
emergency response personnel. The Fire Department is 
automatically alerted when the emergency central alarm system is 
activated. If the fire spreads or increases in intensity, all 
personnel should evacuate to an area designated by the 
responsible group leader or Emergency Manager. The Emergency 
Manager assumes Incident Command and should remain near the scene 
to advise the personnel responding to the fire of the known 
hazards. The Emergency Manager is familiar with spill response 
and emergency actions and, therefore, is qualified to advise 
fire-fighting personnel of the potential hazards involved. 

Upon arrival at the scene, the LAFD Senior Officer will evaluate 
information provided by the group leader, other site personnel, 
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other members of the ICG, and Incident Commander to select the 
appropriate fire-fighting methods and tactics. The LAFD Senior 
Officer will direct fire-fighting operations under the general 
direction of the Incident commander. 

8.0 EVACUATION 

A facility will be evacuated upon the voice command to evacuate 
the area, or upon the sounding of the evacuation alarm or the 
fire alarm. 

8.1 Emergency Process Shutdown Prior to Evacuation 

Personnel are instructed to shut down equipment prior to 
evacuating a building unless an immediate building evacuation is 
announced or signaled. 

8.2 Evacuation Plan 

Emergency situations may warrant the shutdown and evacuation of 
an area(s) or building(s) in order to protect personnel and 
property, to anticipate the emergency condition, or to enhance 
the appropriate response. 

To initiate building evacuation, the evacuation or fire alarm is 
sounded and/or the public address system is used. The evacuation 
alarm cannot be silenced or reset by site personnel. The Fire 
Alarm Maintenance Section at 667-4027 and the LAFD Platoon Chief 
at 667-7026 can silence and reset the alarm. 

To evacuate a portion of a building, the PA system is more 
appropriate. The PA system will notify the occupants of the area 
to be evacuated and, additionally, will advise personnel in the 
rest of the facility of the existence of a problem in that 
specific area. 

The PA system, fire alarm, or evacuation alarm may be used to 
initiate an evacuation. Once evacuation has been initiated, 
personnel are to turn off all equipment, if conditions allow, 
that could contribute to the hazard if left unattended. 
Personnel should then leave the affected area and go to the 
muster area. 

In the event of an evacuation of only a portion of the building, 
the responsible group leader will designate a control point at 
the closest safe location (e.g., considering wind direction). 
This area will be outside the affected area and will serve as a 
muster point where the group leader or his designee can oversee 
evacuation operations and work to prevent further spread of the 
hazard. 

For a small-scale evacuation, a responsible on-site person may 
direct evacuation. For a large-scale evacuation, the emergency 
central alarm system may be activated, the EMO will be notified 
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and, until the Emergency Manager arrives at the scene to assume 
responsibility for the evacuation, a responsible on-site person 
may begin the evacuation process. 

9.0 SALVAGB AND CLEANUP 

The affected area will be surveyed by appropriate representatives 
from the HS and EM Groups before salvage, cleanup, and return to 
normal operations. Visual inspections of the affected area will 
be supplemented by sampling to determine whether cleanup is 
complete. After determination of any existing hazards from toxic 
or hazardous gases or fumes, electrical hazards, radiological 
hazards, or other unsafe conditions, personnel, or selected team 
will reenter the area to perform designated contamination tasks, 
repairs, and salvage to allow the return to normal operations. 
After an emergency, the Incident Commander will turn the 
operation over to line management, who will: 

• Provide for proper handling of recovered waste, 
contaminated soil or surface water, or any other 
material that results from a release, fire, or 
explosion; 

• Arrange for site cleanup procedures to be completed; 
and 

• Ensure that emergency equipment is cleaned, 
decontaminated, and fit for its intended use before 
operations are resumed. 

Damage assessment, recovery, and reporting shall be performed 
within the requirements of DOE Order SOOO.JA, as referenced by 
DOE Order 5500.3A {Emergency Planning and Preparedness for 
Operational Emergencies). The Incident Commander assumes the 
coordination of post-emergency actions, particularly during the 
time period immediately after the emergency. Such actions 
include cleanup operations, repair of vital equipment, or interim 
hazard-removing operations {such as demolition of unstable 
walls). The services of the affected operational organizations, 
HS and EM Divisions, JCI, and other on-site resources will also 
be utilized to estimate cleanup costs and operational impact. 

10.0 POST-BMIRGIHCY ASSISSMINT 

When the emergency is over, the cause of the emergency and the 
effectiveness of the response are investigated, in order that 
future emergencies may either be prevented, or that the response 
to them may be more effective. Following each event requiring 
the implementation of this Contingency Plan, the Emergency 
Manager will schedule and conduct a critique with representatives 
of all responding groups, building/area representatives, and LANL 
management to determine the adequacy of the response. 
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11.0 EMERGENCY RESPONSE RECORDS AND REPORTS 

The details of any incident that requires implementation of this 
Contingency Plan must be recorded by the responsible group or 
section leader for the RD&D unit. This Incident Report must 
include the time, date, and full description of the incident. 

Any emergency that requires implementation of this Contingency 
Plan will be reported in writing within 15 days to the NMED. The 
report, submitted DOE LAAO, shall include the following data: 

• 
• 
• 

• 
• 
• 
• 

• 

12.0 

Name, address, and phone number of owner or operator; 

Name, address, and phone number of the facility; 

Date, time, and type of incident (e.g., fire, 
explosion, spill); 

Name of material involved; 

Quantity of material involved; 

Extent of injuries (if any); 

Assessment of actual or potential hazards to human 
health or the environment; and 

Estimated quantity and disposition of material 
recovered from the incident. 

CONtiNGENCY PLAN AMENDMENT 

This Contingency Plan will be reviewed by the EMO, EM-7, EM-8, 
and by HS-5 and HS-12, if necessary, and will be immediately 
amended if determined to be inadequate to handle spills, 
explosions, fires and whenever: 

• The facility permit is revised; 

• There is significant change in the design or operation 
of the facility (i.e., waste quantities handled and 
handling techniques); 

• The list of Emergency Managers changes; 

• Operating experience or technical review demonstrates 
that the plan is inappropriate. 

• Actual implementation of the plan demonstrates 
inadequacies. 
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TABLE 1 
RESPONSE GROUPS AND AGENCIES AVAILABLE TO THE 

EMERGENCY MANAGEMENT OFFICE FOR 
GUIDANCE AND/OR EMERGENCY ASSISTANCE 

LABORATORY CONTROLLED 
RESPONSE GROUP 

HS-1, Health Physics 
Operations 

HS-2, Occupational Medicine 

HS-3, Risk Management 
Support 

HS-5, Industrial Hygiene 
and Safety 

HS-12, Health Physics 
Policy and Programs 

EM-7, Waste Management 

EM-8, Environmental 
Protection 

EM-9, Environmental 
Chemistry 

TELEPHONE RESPONSIBILITIES 

667-5296 Radiological monitoring 
and decontamination. 

667-7251 Emergency medical 
treatment. 

667-3363 Provides personnel to 
perform risk analyses. 
Provides guidance on 
operational safety. 

665-4427 Site evaluation - field 
testing to determine 
the nature and extent 
of contamination 
(nonradiological). 
Specify protective 
clothing and equipment. 
Provide HAZMAT Team. 

667-5296 Provide support for 
radiological incidents, 
provide REA Team 
capable of performing 
radiological 
assessments and 
personnel 
decontamination. 
Maintain radiological 
emergency preparedness 
for the Laboratory. 

667-5839 Provide guidance on 
proper treatment, 
storage, and off-site 
shipment of mixed 
waste. 

667-5021 Field surveys to 
determine spread of 
contamination and 
adequacy of cleanup. 

667-3269 Chemical/radiological 
analytical services. 



TABLB 1 
(Continued 

RESPOHSB GROUPS AND AGENCIES AVAILABLB TO THE 
EMERGENCY MANAGEMENT OPPICB FOR 

GUIDAHCB AND/OR EMERGENCY ASSISTAHCB 

LABORATORY CONTROLLED 
RESPONSE GROUP 

NMT, Nuclear Materials 
Technology 

Protection Technology Los 
Alamos Protective Force 
(Pro Force) 

Johnson Controls World 
Services, Inc. 

NOH-LABORATORY CONTROLLED 
RESPOHSB GROUP 

Los Alamo Fire Department 

Los Alamos Police 
Department 

Los Alamos Medical Center* 

TELEPHOHB RESPONSIBILITIES 

667-2556 Monitor for leaks, 
pressure buildup, gas 
generation, or 
equipment ruptures in 
the event of 
interruption of 
operations at TA-55 due 
to an emergency. 

667-4437 Traffic control, 
security. 

667-6191 Maintenance personnel 
and equipment, assist 
in waste cleanup under 
HS-5 guidance. 

TELBPHOHB RESPONSIBILITIES 

9-911 Firefighting personnel 
and equipment. 

9-911 Traffic control of DOE 
roads with public 
access. 

662-4201 Medical services. 
or 911 

* Medical services related to hazardous and mixed waste injuries 
provided under the direction of HS~2. 



TABLE 2 
EMERGENCY MANAGEMENT OPPICB EMERGENCY MANAGERS* 

LABORATORY ROME 
EMERGENCY MANAGERS TBLBPBONB TELEPHONE BOMB ADDRESS 

James s. Griffiths 7-6211 662-9155 190 Manhattan Loop, 
Los Alamos, NM 

Gary w. Bequette 7-6211 662-4554 2369-B 33rd Street, 
Los Alamos, NM 

Frank G. Pearce 7-6211 984-8901 110 Delgado Street, 
Los Alamos, NM 

Deanna M. Seitz 7-6211 662-7356 65 san Juan, Los 
Alamos, NM 

James A. Walton 7-6211 455-3316 Route 11, Box 20, 
Space 19, Santa Fe, 
NM 

* To ensure immediate response, the Emergency Manager may be 
reached at the Emergency Management Office, 667-6211 or, after 
hours, 667-7080. 
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EMPLOYEE DISCOVERS EMERGENCY, 
ACCIDENT. OR INCIDENT 

EMPLOYEE NOTIFIES OPERATING GROUP MANAGEMENT AND 
EMERGENCY MANAGEMENT OFFICE (EMO) (667 6211) AND/ 

OR CENTRAL ALARM STATION COMMUNICATOR (911 OR 9-911) 

EMERGENCYMANAGERFAOMEMO 
DECIDES UPON APPROPAIA l E RESPONSE 

EMERGENCY OPERATIONS 
CENTER-EMERGENCY 

MANAGEMENT TEAM 
SUPPORTS EMERGENCY MANAGER 

EMERGENCY MANAGER 
BECOMES INCIDENT COMMANDER 

AND ORGANIZES INCIDENT 
CONTROL GROUP 

EMERGENCY RESPONSE 
SUPPORT 

Figure I 

HSIEM EMERGENCY RESPONSE 
COORDINATOR 

Waste Emergency Nollticalion Structure 
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Los Alamos National Laboratory 
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Louis A. Rosocha 
CLS-6, Advanced Laser aad Systems Technology Group, Chemical & Laser Sciences Division 

Los Alamos National Laboratory 

BIRTH 
Harrison, Arkansas February 7, 19SO 

EDUCATION 
BS (Physics) 
MS (Physics) 
PhD (Physics) 

University of Arkansas, Fayetteville 1972 
University of Wisconsin, Madison 197S 
University of Wisconsin, Madison 1979 

EMPLOYMENT HISTORY 

Los Alamos Natioaal Laboratory 
Deputy Group Leader, Pulsed Power Systems Group, O..S-7 now 
Advanced Laser&: Systems Technology Group, O..S-6 

Project Manager, Aurora KrF/ICF Laser System 

Amplifier System Manager, Aurora KrF Laser 

Staff Member, Antares C02fiCF laser project and Aurora 
KrF laser project. 

Natioaal Research Group, lac., Madiloa, WI 
Vice-President for R&D and Staff Scientist 

PROFESSIONAL ASSOCIATIONS 
American Physical Society 
International Ozone AssociaDoD 
Sigma Pi Sigma 

PROFESSIONAL EXPEIUENCE 

1987 -present 

1984-1989 

1983-1984 

1981-1983 

1975-1981 

Dissertation resean:h jnvolved experimental and theoretical iavestipcions of plasma chemistry iD tran
sient electrical discharges iD oxypn, the associaled production of ozone, and the application of relativis
tic electron beam physics IDd pulsed power tecbaology to the excitation of proposed liquid excimer 
lasers. 

Fifteen yean of working experience iD experimental and applied physics, plasma chemistry, pulsed 
power, and tecbnical managemeDL In private industry, major wart focus wu on research, development, 
and manufacturing relared to pulled UV and dye lasers, hip voltage swiu:bes, and ozone generators. At 
Los Alamos, focus was on pu1aed power, electron beams, aDd amplifier technology for high eDerJY (kJ
class) C02 and KrF lasers for ICF. Served u project manager for the overall design, construction, and 
testing of a multi-kilojoule angular-multiplexed Krf/ICF laser system prototype. Responsible for ad
vanced electron-beam pumping t.eclmology development for •ge Krf/ICF lasers. Present research em
phasis is iD lhe applications of pulsed power, electrical discharge plasmas, and relativistic electron beams 
to waste treaanent and chemical synthesis. 
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Revision 2 
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TRAINING COURSE SUMMARIES AND PERSONNEL TRAINING RECORDS 

Los Alamos National Laboratory 

RD&D PERKIT 



Subject: General Employee Training (GEn 

Relevant 
Compliance 
Requirements 

Desaiption 

Audience 

Prerequisites 

Retraining 

Length 

Frequency 

Contact 

DOE 5480.10, OOE 5480.11, DOE 5480.20, and LP 1~1.0 

GET consists of the following fifteen training modules. 

Facilities (5974) 
Policies (5975) 
Quality Assurance (5976) 
Security (5977) 
Safeguard Awareness (5711) 
ES&tH Policy (5542) 
Employee Participation Packet (4459) 
OSHA Rights and Regulations (5543) 
Industrial Safety (5540) 
Fire Protection (5224) 
Emergency Management (5544) 
Industrial Hygiene (5545) 
Occupational Medicine (5546) 
Radiation Protection for the Occupational Worker (5547) 
Lockout/Tagout (5541) 
Environment (5548) 

All new employees, contractors, affiliates, long-term visitors, and 
co-op students. 

None 

Radiation Protection for the Occupational Worker (5547): every 
two years 

OSHA Rights and Regulations (5543): yearly 

Lockout/Tagout (5541): every two years 

8hours 

Every Monday and Tuesday as part of the hiring process 

~3,7~59,1<479 



.. , 

Subject: Health Course Number: 2398 
Course: Introduction to Hazard Communication 

Relevant 
Compliance 
Requirements 

Desaiption 

Audience 

Prerequisites 

Retraining 

Length 

Frequency 

Contad 

ARs 1-4,1-9,2-1,6-1,6-2,6-3,6-4,6-5,6-6,6-7,6-8,6-9,8-1, 
8-3, and 12-1 

Provides infonnation about requirements of the Hazard 
Communication Standard and its application at the Laboratory; 
includes detailed discussion of employee's right to know, labeling 
requirements, and Material Safety Data Sheets (MSDSs) and the 
general principles of hazard recognition, evaluation, and control. 

Required for all new and transferred employees and visitors who 
work directly with chemicals or who may be routinely exposed to 
chemicals during the course of their nonnal work activities. 

None 

None 

2 hours 

Weekly 

H5-3, 7-0059, K494 



Subject: Environment Course Number: 4465 
Course: Hazardous Waste Operations: Occasional Site Worker (24 hr) 

Relevant 
Compliance 
Requirements 

Desaiption 

Audience 

Prerequisite 

Retraining 

Length 

Frequency 

Contad 

29 CFR 1910.120 

Meets OSHA training requirements as described in 29 CFR 
1910.120. Topics include regulations, rights and responsibilities of 
workers, nature of hazards, toxicology, industrial hygiene, 
monitoring methods and equipment, hazard evaluation, storage, 
handling and labeling, personal protective equipment, engineering 
controls, decontamination, and emergency response plans. One 
additional day of field experience under a trained, experienced 
supervisor is required to complete the training. 

Required for workers who are on the site of a treatment, storage, 
and disposal (1'50) facility or a solid waste management unit 
(SWMU) only occasionally for a specific limited task (such as, but 
not limited to, groundwater monitoring, land surveying, and 
geophysical surveying) and who are unlikely to be exposed to 
hazard levels over permissible exposure limits and published 
exposure limits. 

None 

8 hours once a year; see Hazardous Waste Operations Refresher 
(Course 4466) 

24 hours 

As needed 

HS-3, 7-0059, MS K479 



Subject: Environment Course Number: 4466 
Course: Hazardous Waste Operations: Refresher 

Relevant 
Compliance 
Requirements 

Description 

Audimce 

Prerequisite 

Retraining 

Length 

Frequmcy 

Contad 

None 

Meets annual refresher training requirements for anyone who has 
completed 24- or 40-hour OSHA training as desaibed in 29 CFR 
1910.120. Topics include a review of regulations, toxicology, 
industrial hygiene, monitoring and sampling, and personal 
protective equipment. 

Required for all employees and supervisors who have taken the 
Hazardous Waste Operations courses for Occasional or General Site 
Workers. 

Hazardous Waste Operations: Occasional Site Worker (24 hr, 
Course 4465) or Hazardous Waste Operations: General Site Worker 
(40 hr, Course 4464) 

Yearly 

Shours 

As needed 

HS..3, 7-()()59, MS K479 



FIGURE 2 

RD'D Unit Key Map 

Revision 1 
6/24/93 



TA-55 

FIGURE 3 

Revision 1 
6/24/93 

Location Map 

Waste Management ACL F.,.,.;Jitv _. .. , Facility 

(TSL-128) l 
~~ 

~~CJ 
~~~1 ~\~\ 

--~ 

TA-50 TA-35 

- 1/2 mile 



FIGURE 4 

Layout of Buildinq 128 
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FIGURE 7 

Packed-Bed Reactor 
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FIGURE 8 
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Cross-section of Silent Discharge Plasma Unit 
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Packed-Bed Reactor/Silent Discharqe Plasma RD'D Unit: 
Open-Loop Configuration 
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FIGURE 10 

Packed-Bed Reactor/Silent Discharge Plasma RD&D Unit: 
Closed-Loop Configuration 
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RESPONSE TO NOTICE OP DEPICIENCY 

Los Alamos National Labo~atory 
Research, Development and Demonstratlon (RD,D) Permit Application 

Packed Bed Reactor/Silent Discharge Plasma (PBR/SDP) Unit ' 

The following information is provided in response to the Notice 
of Deficiency (NOD) issued to LANL on I>!ay 10, 1993 by the state 
of New Mexico Environment Department (NMED) for the RD&D permit 
application dated December 1992. Additional information provided 
here in response to NOD comments has been incorporated into a 
revised permit application dated June 24, 1993. 

0 

1. LANL Application section 2.,: Gon~r&l Pit~ili t:y Inte;:u!ation 
[HWMR-7 Part IX; 40 CPR 270.14(b) (19)l. 

LANL must provide a topographic &ap sh~~inq a distance of 
1000 feet around the facility at a seal• @f 2eS centimeters 
(1 inch) equal to not more that ~1.1 ae~~rs (200 feet). 
contours must be shown on the .ap. The contour interval 
must be sufficient to clearly ir;.dicate the pattern c·f 
surface water flow in the vicinity of the facility. 

The presence of any Holocene faults within 61.1 ~et~r~ must 
also be shown on the map to meet the r~~irements of BWMR-
7, Part IX, and 40 CPR 264.18(a). 

Response: Building 128 at TA-35 is located at latitude 
35.8624 and longitude -106.2945. A topographic map covering 
the RD&D unit location has been developed and included in. 
the revised permit application as Figure 5. The topographic 
map has been prepared at a scale of 1 inch equal to 209<f~~t 
and with contour intervals of 2 feet. The map shows a iocfo··· 
foot radius around the Rl)&D unit. Additionally, the nearest 
seismic fault lines have· been s~:.p..ari11pos~d on the · 
topographic map to show that the unit is not located near 
any fault traces. Additionally, Figure 2 (RD&D Unit Key 
Map) is a new drawing provided to show theclocation of TA-35 
relative to other areas, including TA-9. Another RD&D 
permit application has been surmitted for a research unit 
located at TA-9. 

The RD&D unit is located in Los Alamos County, New Mexico, 
which is listed in 40 CFR Part 264 Appendix VI. The · 
seismicity of LANL is discussed in detail in- the P~u··t B ·· 
Application submitted to acquire the existing facil1ty-wide 

- NOD RCIPQIIIC - Plge 1 



RESPONSE TO NOTICE OF DEFICIENCY 

Los Alamos National Labo~atory 
Research, Development and Demonstration (RD,D) Permit Application 

Packed Bed Reactor/Silent Discharge Plasma (PBR/SDP) unit · 

The following information is provided in response to the notice 
of Deficiency (NOD) issued to LANL on May 10, 1993 by the State 
of New Mexico Environment Department (NMED) for the RD&D permit 
application dated December 1992. Additional information provided 
here in response to NOD comments has been incorporated into a 
revised permit application dated June 24, 1993. 

0 

1. LANL Application Section 2. ~ Gouer&l ;ru,~ili t.y InfCl;i~l.atiCl>n 
[BWKR-7 Part IX; 40 CFR 270.14(~) (1~)]~ 

LANL must provide a topoqraphic &ap sho~inq a dist&nce of 
1000 feet around the facility at a seal• ~f 2.5 centimeters 
(1 inch) equal to not more that S1.1 me~~rs (200 feet). 
Contours must be shown on the .ap. The contou1: interval 
must be sufficient to clearly i~dicate the pattern vf 
surface water flow in the vicinity of the facility. 

The presence of any Holocene faults within 61.1 met~ril must 
also be shown on the map to meet the r~~iraaents of BWMR-
7, Part IX, and 40 CFR 264.18(a). 

Response: Building 128 at TA-35 is located at latitude 
35.8624 and longitude -106.2945. A topographic map covering 
the RD&D unit location has been developed and included-in. 
the revised permit application ~s Figure 5. The topographic 
map has been prepared at a scale of 1 inch equal to 200 feet 
and with contour intervals of 2 feet. The map shows a 1000 
foot radius around the RI)&D unit. Aadi\:ionally, the nearest. 
seismic fault lines have· been Sl~peril!lpos!f~d on the 
topographic map to show that the unit is not located near 
any fault traces. Additionally, Figure 2 _(RDiliD Unit Key 
Map) is a new drawing provided to show the,location of TA-35 
relative to other areas, including TA-9. Another RD&D 
permit application has been sutmitted for a research unit 
located at TA-9. 

The RD&D unit is located in Los Alamos County, New Mexico, 
which is listed in 40 CFR Part 264 Appendix VI. The 
seismicity of LANL is discussed in detail in the Part B 
Application submitted to acquire the existing facility-wide 
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RCRA permit. As shown in Figure 6 adapted from LANL's 1988 
Part B Permit Application, no faults or fault traces with 
Holocene {or other) displacements have been located within 
200 feet of the location of the RD&D unit. Additionally, 
seismic fault traces have been superimposed on the 
topographic map prepared for the unit and provided as Figure 
5 to the revised permit application. Figure 5 clearly shows 
that the RD&D unit is not located within 200 feet of a known 
fault. 

In accordance with 40 CFR 270.14(b) (11) (iii) and HWMR-7 Part 
IX, the PBR/SDP unit is not located in the 100 year 
floodplain. As required under the Hazardous and Solid Waste 
Amendment Module VIII of LANL's RCRA Permit, LANL has mapped 
all 100-year floodplain boundaries within the LANL complex. 
The mapping procedures used techniques that comply with 40 
CFR 270.14{b) {11) {iii). A report documenting these 
floodplain mapping procedures has been published. Final 
floodplain maps were submitted to NMED in June 1992. 
Attachment 8 to the revised permit application includes a 
copy of the letter sent to NMED with the floodplain maps. 

This information has been added to Section 2.3 of the permit 
application. 

2. LANL section 3.3: General Waste Analysis (BWKR-7 Part IX; 40 
CPR 264.13 and 270.13(i,j)]. 

LANL must explain how the characterization and analysis of 
the effluent hazardous wastes and residual trace orqanics 
after treatment will be conducted. The type, concentration, 
and chemistry of the subject waste constituents before, 
durinq, and after treatment must be described. LANL must 
also state why the effluent is not to be monitored beyond 
the last monitorinq point shown on diaqrams 6 and 7 of the 
application text. The ch-istry of the "trace quantities of 
unreacted wastes and reaction by-products" which constitute 
part of the wastes that are qenerated continuously aust be 
presented. 

Response: Attachment 1 to the RD&D permit application 
provides laboratory waste characterization data for each of 
the three waste streams proposed to be treated in the 
PBR/SDP system. These wastes have been characterized in 
accordance with EPA SW-846 Methods as identified on the 
laboratory summary sheets in Attachment 1. 

The rationale for the selection of sampling points in the 
system is to allow for the collection of data before and 
after the main process units {i.e., before and after the 
packed-bed reactor and before and after the silent discharge 
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plasma unit). In the open-loop configuration, the makeup of 
the waste going into the system is known from waste analysis 
(see Attachment 1 to the application). A final sequential 
monitoring point labelled "D" has been added to the 
open-loop system depicted on Figure 9 (formerly Figure 6) to 
the revised permit application. This makes the sampling in 
the open-loop system consistent with sampling in the closed
loop system. Sampling point "D" allows an evaulation of the 
effluent that has been treated in the PBR/SDP and.acid 
scrubber units. Previous work with surrogates has shown 
that volatile organic compounds are virtually destroyed 
(99.99%) in the treatment process. The charcoal filter is 
not part of the technology, but is a redundant feature added 
as a safety precaution. Therefore, final monitoring of the 
effluent will take place at sampling point "D". 

The final sequential monitoring point on the closed-loop 
system configuration is labelled sampling point "D" on 
Figure 10 (formerly Figure 7) to the revised permit 
application. This is the last point in the closed-loop 
treatment system, located just prior to the junction where 
the effluent would be reintroduced into the system. 
Effectively, therefore, there is no sequential monitoring 
possible beyond point "D" shown on Figure 10. Monitoring at 
point "D" allows an evaluation of the effluent reentering 
the system following an initial pass through the treatment 
process. 

As described in Section 3.2 of the application, the major 
expected by-products of the waste treatment process are 
water and carbon dioxide. The treatment process is highly 
efficient, and is capable of 99.99% destruction of the 
organic constituents in the wastes. The "trace quantities 
of unreacted wastes" refers to the 0.01% of the waste that 
may not be treated. The composition of the unreacted waste 
is described in Attachment 1 to the permit application. The 
"trace quantities of reaction by-products" refers to small 
amounts of carbon monoxide that may be generated. 
Additionally, treatment of wastes containing 
trichloroethylene will produce hydrochloric acid in the 
system scrubbers and trace quantities of phosgene in the 
gaseous effluent. Phosgene can be destroyed either by 
increasing the power to the silent discharge plasma cells or 
by scrubbing the phosgene gas out of the effluent in the 
scrubbers where it is hydrolyzed (decomposed) by water. 
Clarification information regarding expected effluent 
composition has been added to Section 3.2 of the revised 
application. 

3. LANL Section 3.3: Sampling Plan [BWKR-7 Part IX; 40 CFR 
264.134(b)(3) and 270.14(4)(1)(v)] 

·- NOD R.CipOIIIC - Pace 3 



LANL aust deaonstrate how representative samples of 
hazardous wastes will be obtained froa the barrels. A 
samplinq and analysis plan (SAP) that is site-specific and 
third-party executable aust be provided. The SAP aust 
include at a ainiaua the followinq: the aethods used to 
sample the wastes of interest; the rationale for the choice 
of the samplinq aethods; the statistical approach, 
procedures, and principles applied in data acquisition and 
evaluation (e.q., deteraination of the appropriate number of 
samples to be taken froa the containers); and the frequency 
of samplinq should also be stated. 

zn addition, LANL aust subait a specification of all wastes 
that have been manaqed at the unit, to the extent available, 
as well as a brief discussion of perforaance data that was 
qathered previously on the operation of the unit. The 
types of samples to be taken fro• the containers and the 
chain-of-custody procedures aust be presented. 

Response: The research objective of the work to be conducted 
under this permit is to determine if process data for a real 
waste stream is comparable with data produced for surrogates 
of that waste stream. The answer will determine if the 
present technology is worth pursuing on a more complex and 
hazardous waste in future research. Components of the waste 
have been tested individually in the unit as surrogate 
(i.e., non-waste) materials. These tests have demonstrated 
99.99% destruction of the surrogates. 

The main purpose of obtaining a RD&D permit at this time is 
to allow the research to continue into a phase where an 
actual waste may be processed by the unit. If it can be 
successfully demonstrated that similar destructive 
efficiencies with the real waste can be achieved as those 
with the surrogate work, then modifications to this 
application may be made to deal with different and more 
complex waste than those proposed at this time. 

A Sampling and Analysis Plan (SAP) has been prepared 
covering RD&D treatment in the PBR/SDP unit. The SAP is 
incorporated into the Quality Assurance Project Plan (QAPP) 
included in this revised permit application as Attachment 
10. The SAP, which is found in Section 5 of the QAPP, 
addresses the NOD comment concerns listed above. 

To date no wastes have been treated in the proposed RD&D 
unit. Several raw material {i.e., non-waste) surrogates 
have been tested to evaluate the effectiveness of the unit 
in treating organic constituents. A copy of a paper titled 
"Nonthermal Plasma Alternative to the Incineration of 
Hazardous Organic Wastes" that was submitted to the 11th 
International Incineration Conference in May 1992 is 
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provided as Attachment 11 to the revised permit application. 
As summarized in this paper, PBR treatment has been 
conducted on mixtures of commercial cutting oil containing 
up to several percent trichlorethylene (TCE), 
trichloroethane (TCA), and carbon tetrachloride (CC14). 
These experiments have demonstrated that when the PBR unit 
is operated alone the unit is capable of removal of TCA down 
to the parts per million level and removal of TCE and CC14 
down to approximately 100 parts per billion level. When the 
SOP unit has been operated alone, removal of >>99% TCE and 
90% CC14 have been noted. When the PBR/SDP unit treatment 
is combined, as proposed under the RD&D permit, mixtures 
containing several percent chlorocarbon concentrations have 
been removed to well below the 100 parts per billion level. 
A discussion of previous research conducted with the PBR/SDP 
unit has been added to Section 5.0 of the revised permit 
application. 

4. LANL section 5.2: Design and operation of the Facility 
[HWMR-7 Part XX; 40 CPR 264.31]. 

LANL must explain the discrepancy in operating temperature 
ranges found in section 5.2, page 13 of the application 
(given as 250 •c to 1300 •c) contrary to the values of the 
same parameters presented in Attachment 4, section XV, 
paragraph "a" of the text (as ranging froa aoo •c to 1000 
•c). LANL aust also present the advantages and 
disadvantages of closed loop and open piping that were 
mentioned in LANL's description of the Silent Discharge 
Plasma components. 

LANL must also provide additional detailed inforaation for 
the RD'D unit and its operation, including: process 
efficiency, data accumulation requirements, expected 
duration of operation, quantity of waste processed for 
individual experiment runs, and training records for all 
individual.& that will be involved in the research. 

Response: The operating temperatures provided in Attachment 
4 to the permit application are those Standard Operating 
Procedures (SOPs) used to currently operate the system using 
non-waste, non-RCRA regulated materials. Under the proposed 
RD&D-operations, a broader range of temperatures will be 
tested to evaluate system effectiveness under different 
temperatures. If and when a RD&D permit is issued, the SOP 
will be revised to include the broader range of temperatures 
under which the system will be operated. It should be noted 
that the system can be safely operated within the wide 
temperature range proposed for RD&D experiments and that 
unit includes a computer controlled feedback system, 
described in Section 5.3.1 of the application, which 
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monitors and responds to temperature and pressure in the 
treatment system. 

The open-loop and closed-loop systems refer to the combined 
PBR and SOP system, not merely the SOP unit as indicated in 
the NOD comment. In the open loop-configuration, the 
treatment process effluent gases, which first pass through 
the PBR unit followed by the SOP unit, are vented to the 
atmosphere. In the closed-loop configuration, the effluent 
gas exiting the SOP unit is used to vaporize the incoming 
waste stream that is injected into the PBR unit. Under 
closed-loop operation there is no release of gaseous 
effluents to the atmosphere. 

The advantages of the open-loop configuration are that the 
system is simple and emissions can be controlled by 
increasing the power to the silent discharge plasma unit. 
The disadvantage of the open-loop system is that effluents 
are released to the atmosphere. 

The advantage of the closed-loop system is that the gaseous 
effluents from the treatment process are not released to the 
atmosphere. The disadvantage of the closed-loop system is 
that it is more complicated to operate. Testing of a 
closed-loop system is also an important step towards the 
long term goal of potentially using the PBR/SDP unit to 
treat radioactive mixed wastes. Treatment of mixed wastes 
would not involve any releases to the atmosphere. 
Therefore, evaluating system performance in a closed-loop 
configuration using non-radioactive wastes is a crucial step 
towards a potential treatment option for mixed wastes in 
storage both at LANL and other DOE facilities nation-wide. 

The precise process efficiency for the proposed waste 
streams is not known at this time. Past performance has 
indicated that the unit is capable of achieving a 99.99% and 
greater destruction efficiency. Destruction efficiency is 
fundamentally related to the temperature of the PBR unit and 
electrical power delivered to the SOP unit. Higher 
temperatures and higher voltages produce greater destruction 
efficiencies. As a research unit, the PBR/SDP system will 
be operated under a variety of operating conditions to 
evaluate system performance. Parameters that will be varied 
during research operations are described in Section 5.2 of 
the permit application. The response to NOD comment number 
3 above and the information in Attachment 11 to the revised 
permit application provide a summary of the process 
efficiency determined using non-waste materials in the PBR 
and SOP units. 

Data accumulation is described in Section 7.0 of the 
application. Information on influent feed rate and air 
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flow, temperature, and effluent composition will be stored 
in the system computer databases. 

The duration of a particular experimental run is typically 
less than 4 hours. The minimum run will be 1 hour; the 
maximum run will be 8 hours. The quantity of waste treated 
in a particular experimental run will depend on the duration 
of the run and the waste feed rate. The proposed rate of 
waste feed input is 36 to 108 kilograms per day (for an 
experimental run of 8 hours). Assuming an average input of 
72 kg/day and an average 250-day working year, the 
approximate waste treatment quantity is 18,000 kgfyear. 

Training records for research personnel are provided in 
Attachment 8 to the revised permit application. Training 
records will be maintained in both LANL's lab wide Health 
and Safety (HS-3) Division and the individual's employment 
group (e.g., Chemical and Laser Sciences Division). 
Supervisors will ensure that all required training is 
provided prior to operating the unit under an RD&D permit. 

s. LANL section 5.3: Konitorinq and Records (BWMR-7 Part IX; 40 
CFR 270.30(j) and 264 Appendix I]. 

LANL must state what parameters they will be monitorinq for 
in both the Packed-Bed Reactor and the Silent Discharqe 
Plasma Treatment Units. LANL aust also indicate how often 
the equipment in question will be aonitored. 

LANL's project monitorinq records for data qatherinq and 
analysis shall include: 

(a) The date, exact place, and time of samplinq or 
measurements; 

(b) The individual(s) who performed the samplinq or 
measurements; 

(c) The date(s) the analyses were performed; 
(d) The individual(s) who performed the analyses; 
(e) The analytical techniques or aethods used; and 
(f) The results of such analyses. 
(q) Environmental aonitorinq for protection of human life 

and the environment. 

LANL must qenerate worksheets and/or checklists specific to 
this project. Further, LANL must supply a format for 
recordinq personnel traininq to include certifications 
already held and where the traininq record will be kept on 
site. 

·- NOD ReapclliiC - Pace 7 



Response: Parameters to be varied under the proposed RD&D 
program are detailed in Section 5.2 of the permit 
application. These include: 

• System configuration, 
• Number of PBR units, 
• Number of SOP cells, 
• PBR temperature, 
• Input waste feed rate into the PBR, 
• oxidizing gas flow rate into the PBR, 
• SOP cell power (voltage, charge, and repetition). 

Data on PBR/SDP parameters will be collected in bound 
laboratory notebooks and the computer databanks, as detailed 
in Section 7.0 of the permit application. The research 
project will primarily rely on an automated computer data
gather system. The information recorded in the computer 
databanks will include: 

• Input waste feed rate into the PBR, 
• Input gas feed rate into the PBR, 
• PBR temperature, 
• Effluent gas flow rate after the PBR 
• Effluent gas flow rate before the SOP 
• Effluent humidity and temperature after the PBR 

unit, 
• Pressure in the packed bed, 
• SOP cell power (voltage, charge, repetition), 
• Effluent carbon monoxide, carbon dioxide, and 

oxygen composition. 

As described in further detail in the QAPP in Attachment 10 
to the revised permit application, LANL's project monitoring 
records for data gathering and analysis of the effluent 
shall include: 

• Date and time of sampling, 
• Sampling location, 
• Name of individual(s) who performed the sampling 

or measurements. 

Environmental monitoring for protection of human health and 
the environment is an integral part of the overall research 
program. Continuous computer monitoring of the temperature 
and pressure in the system ensures safe operating 
conditions, and monitoring of the effluent enables the 
researchers to evaluate treatment effectiveness. Section 
7.0 has been revised to clarify recordkeeping. 

The on-site analytical laboratory performing the EPA 
analtyical methods will submit summary reports of analytical 
results to the research project manager. At a minimum the 
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summary reports shall contain (1) laboratory review/approval 
date and signature (2) date sample received; (3) sample 
preparation date; (4) sample analysis date; (5) preparation 
and analysis method reference; (6) sample identification 
number; (7) laboratory sample identification number; (8) 
sample reporting or detection limit; (9) laboratory quality 
control sample results including calculated percent 
recoveries, relative percent differences and self-imposed 
control limits, if applicable; and (10) dilution factors, if 
required for sample analysis. 

Unit-specific worksheets that have been developed for the 
project include the inspection log included as Attachment 5 
to the revised permit application. Use of this worksheet 
will assist research personnel in ensuring that all RD&D 
related items are regularly inspected and in good working 
order to protect human health and the environment. Section 
5.4 of the revised permit application now refers to this new 
inspection sheet. 

As discussed in the response to NOD comment number 4 above, 
training records for research personnel are provided in 
Attachment 8 to the revised permit application. Training 
records will be maintained in both LANL's lab wide Health 
and Safety (HS-3) Division and the individual's employment 
group (e.g., Chemical and Laser Sciences Division). 

6. LANL section 5.4: Inspection Procedures (BWMR-7 Part IX; 40 
CFR 264.35]. 

LANL aust explain why no provision is aade for aisle space 
to allow the unobstructed aovement of personnel, fire 
protection equipment, spill control equipaent, and 
decontamination equipment to any area of the Hazardous Waste 
Research, Development, and Demonstration Activity. 

LANL aust provide easy access to the three hazardous waste 
containers for inspection purposes. LANL's inspection fora 
presented in Attachment 5 aust be specific to the research 
facility in question and not generalized for the entire 
laboratory system. The hazardous waste barrels shall bear 
conspicuous labels siqnifyinq their contents. 

Response: Aisle space is maintained around the PBR/SDP unit 
to allow unobstructed movement of personnel and any fire 
protection equipment, spill control equipment, or 
decontamination equipment that may be needed to respond to 
an emergency at the treatment unit. The actual size of the 
unit is relatively small and occupies only a small portion 
of the building in which it is located. Figure 4 to the 
revised permit application provides a schematic of the 

NOD Re.pcme - P11c 9 



system location and associated work areas. Aisle space will 
be actively maintained through inspections of the area to be 
performed each day that the unit is operated. This 
information has been added to Section 5.4 of the revised 
application. 

A unit-specific inspection sheet has been developed and is 
provided as Attachment 5 to the revised permit application. 
This inspection sheet identifies problems that may occur at 
the unit including blocked access to the RD&D hazardous 
waste container storage area and missing labels on waste 
containers. This unit-specific inspection sheet will be 
completed instead of the general Inspection Record Form 
(IRF) previously provided as Attachment 5 to the December 
1992 permit application version. 

7. LANL section 6.0: Quality Assurance/Quality Control (QA/QC) 
[HWMR-7 Part IX; 40 CPR 264.13 1 270.30(e)). 

LANL must describe the entire RD&D Proqraa in detail, 
includinq the whole Quality Assurance and Quality control 
plan, since the QA/QC implementation will deteraine the 
accuracy, precision, and overall inteqrity of the project. 
LANL must furnish a comprehensive account on the procedures 
for data handlinq, review, and reportinq (providinq examples 
of recorda to be maintained and their location at the 
facility), and specify data validation techniques. 

Response: A Quality Assurance Project Plan (QAPP) is 
provided as Attachment 10 to the revised permit application. 
The QAPP addresses the NOD comment concerns. Records are 
stored in a file cabinet in the Chemical and Laser Sciences 
(CLS) lab. If the CLS lab were shut down or its mission 
changed, then the files would be sent to archives for 
storage. 

8. LANL Secti'on 8.0: Security and Safety Plans [HIMR-7 Part IX; 
40 CPR 264.14, 264.56]. 

LANL must provide a site-specific security plan and show how 
that plan will interface with LANL's facility-wide plan. 
LANL must furnish information reqardinq the safety of the 
buildinq itself (e.q., the soundness of the buildinq, ita 
walls, surfaces, ventilation ayat .. , and the floor), and 
show how the requirements of 264.14(a) and (b) are met. 

LANL must provide reasons for the lack of 24-hour 
surveillance and restricted entry to non-personnel visitors. 
LANL must supply a format for recordinq personnel traininq 
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to include certifications already held and where the 
traininq record must be kept on site. 

Response: The PBR/SDP unit is located inside Building 128 
at TA-35. The Building 128, which is constructed of 
concrete, sheet metal and metal beams, is structurally sound 
and secure against unauthorized entry through the walls, 
roof, or vents. The room is actively monitored by research 
personnel during daytime hours, and no unauthorized 
personnel or unescorted visitors are allowed into this 
research building. LANL's security force regularly patrols 
the areas outside of and surrounding Building 128. During 
off-hours, the doors to Building 128 are locked to prevent 
unauthorized entry. TA-35 is surrounded by a barbed-wire 
topped chain-link fence. During off-hours the gate to TA-35 
is closed and locked and LANL's security force regularly 
patrols the area. The entrance to Building 128 is posted 
with a sign reading "Authorized Personnel Access Only." 
This information has been added to Section 8.0 of the 
revised permit application. 

As discussed in the response to NOD comment number 4 above, 
training records for research personnel are provided in 
Attachment 8. Training records will be maintained in both 
LANL's Health and Safety {HS-3) Division and the 
individual's employment group {e.g., Chemical and Laser 
Sciences Division). 
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FIGURE 10 

Packed-Bed Reactor/Silent Discharqe Plasma RD&D Unit: 
Closed-Loop confiquration 
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BRUCE KING 
GOVERNOR 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Bulding 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505).827-2850 

LEGAL NOTICE # 57 

NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU 

Santa Fe, New Mexico 87502 

November 29, 1993 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

NOTICE OF INTENT TO PERMIT A RESEARCH, DEVELOPMENT,AND 
DEMONSTRATION UNIT 

The State of New Mexico is authorized to operate a hazardous 
waste management program in lieu of the Federal program for those 
portions of the Resource Conservation and Recovery Act (RCRA) in 
effect prior to the enactment of the Hazardous and Solid Waste 
Amendments of 1984 (HSWA). The HSWA impose additional 
requirements on hazardous waste management facilities which will 
be administrated by the U.S. Environmental Protection Agency 
(EPA) until the State of New Mexico receives additional 
authorization for those requirements. 

Under authority of the New Mexico Hazardous Waste Act (Section 
74-4-1 et. seq. NMSA 1978, as amended, 1989) and the New Mexico 
Hazardous Waste Management Regulations (HWMR-7), the New Mexico 
Environment Department (NMED) can approve or deny permit 
applications. NMED has received a permit application submitted 
by the Department of Energy (DOE)/Los Alamos National Laboratory 
(LANL), EPA I.D. Number NM0890010515, for the DOE/LANL Packed-Bed 
Reactor/Silent Discharge Plasma Unit. 

DOE/LANL is a contractor operated research facility under the 
administration of the Department of Energy (DOE) located near Los 
Alamos, New Mexico. 

The administrative record for this permit application consists of 
the permit application, a fact sheet, and related correspondence. 
The administrative record may be reviewed at NMED, Hazardous and 
Radioactive Materials Bureau, 525 Camino de los Marquez, Suite 
#4, Santa Fe, New Mexico 87502 (Monday through Friday, between 
8:00 am and 5: pm). The draft permit and fact sheet may be 
viewed at the Environmental Restoration Community Reading Room, 
1450 Central Avenue, Suite 101, Los Alamos, New Mexico (Monday 
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through Friday from 9:00 am to 12:00 Noon and from 1:00 pm to 
5:00pm). To obtain a copy of the administrative record or any 
part thereof, at 35 cents per page, please contact Mr. Cornelius 
Amindyas at the above Santa Fe address or call (505) 827-4308. 

Any person who wishes to comment upon the draft permit or to 
request a public hearing should submit written comments and 
requests, along with the commentor's name and address, to the 
Santa Fe address. Requests for a public hearing shall state the 
nature of the issues proposed to be raised in the hearing and the 
name and address of the commenter. Only comments and/or requests 
received by January 14, 1994 will be considered. NMED will 
provide a thirty (30) day notice of a public hearing, if 
scheduled. 

NMED must ensure that the approved draft permit is consistent 
with the New Mexico Hazardous Waste Management Regulations for 
permits. All written comments submitted on the draft permit will 
be considered in formulating a final decision. NMED may modify 
the draft permit based on the comments received. NMED will 
notify DOE/LANL and each person who submitted a written comment 
during the public comment period of the final decision. 

After consideration of all written comments received, NMED will 
approve, or modify and approve the draft permit. If NMED 
modifies and approves the draft permit, then NMED shall provide 
DOE/LANL with a detailed written statement of reasons for the 
modification and the modified draft permit will become the 
approved permit. A copy of the modified permit with a detailed 
statement of the reasons for the modifications will be mailed to 
DOE/LANL. 
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State of 1\"eu· .Hexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Bulding 
1190 St. Francis Drive. P.O. Box 26110 

Santa Fe, Neu.· Mexico 87502 
r505J 827-2850 

Jl'nJTH .11 ,t_·_.;p[\r,<.; 

Rl_!.\" CCRH \ 
/Jf.!'L"TY ,f."!"l.'FT 4H > 

DRAFT RESEARCH, DEVELOPMENT AND DEMONSTRATION PE~~IT 
FACT SHEET 

for the 

LOS ALAMOS NATIONAL LABORATORY 

PACKED-BED REACTOR/SILENT DISCHARGE PLASMA UNIT 

LOS ALAMOS I NEW MEXICO 

Activities: 

Facility Name: 

EPA I.D. No.: 

Location: 

Unit Purpose: 

Packed-Bed Reactor/Silent Discharge Plasma 
experimental hazardous waste treatment at the 
Department of Energy (DOE)/Los Alamos 
National Laboratory (LANL) under the New 
Mexico Hazardous Waste Act. 

Department of Energy 
Los Alamos National Laboratory 

NM0890010515 

The DOE/LANL facility is located in Los 
Alamos County, New Mexico, southwest of the 
city of Los Alamos. The site is in Technical 
Area (TA) 35, Building 128. 

The research objective of the work to be 
conducted under this Permit is to determine 
if process data for a real hazardous waste 
stream generated at the LANL facilities is 
comparable with data produced for surrogates 
of that waste stream. The answer will 
determine if the present technology is wor~h 
pursuing on a larger scale in future 
research. Components of the hazardous waste 
have been tested individually in the unit as 
surrogate (i.e. non-waste) materials. These 
tests have demonstrated 99.99% des~r~ctio~ o~ 
the surrogates. 

The main purpose of obtaining an RD&~ ?e~~:: 
at this time is to allow the researc~ 
co~tlnue :ntc a phase where an actua: ~as:e 



?age 2 
=.__;:NL RDDl 
:;ovember 29, 1993 

Unit 
Description: 

may be processeo by the unit. If it can be successfully demonstrated that similar destructive efficiencies with the real waste can be achieved as those with the surrogate work, then modifications to this Permit may be made to deal with different and more complex waste than those proposed at this time. 

The combined Packed-Bed Reactor/Silent Discharge Plasma (PBR/SDP} unit will be housed in Building 128. The PBR.treatment unit involves use of an alumina pellet filled bed that is heated with an external electrical furnace. Liquid organic hazardous wastes are injected along with a carrier gas (air} into the PBR where many of the hazardous compounds undergo vaporization and thermal decomposition. More complex hazardous compounds may resist thermal decomposition within the PBR and, therefore, require further treatment. As part of the RD&D activities, this further treatment will be provided by the SDP. 

The SDP treatment is an advanced oxidation technique that will be used for second stage treatment of effluents from the PBR unit. SDP technology involves the use of a nonthermal electrical discharge plasma. Large quantities of reactive free radicals are generated in the plasma, and the free radicals react with and decompose the remaining hazardous organic constituents in the effluent. In contrast to thermal processes, the SDP operates at near-ambient temperature and pressures, thereby eliminating complications typical of thermal treatment. 

The end products of the PBR/SDP waste treatment process include primarily carbon dioxide, water, carbon monoxide, acids, a~d trace quantities of unreacted waste and reaction by-products. LANL plans to operate up to three cells for the RD&D experime~ts duri~g which 36 to 108 kilograms of the planned hazardous waste will be destroyed per day. 
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Draft Permit 
Availability: 

Final 
Decision: 

A copy of the draft Permit is available for public review at the Environmental Restoration Community Reading Room, 1450 Central Avenue, Suite 101, Los Alamos, New Mexico, (Mondays through Fridays from 9:00 am to 12:00 Noon, then from 1:00pm to 5:00pm); and at the New Mexico Environment Department (NMED), Hazardous and Radioactive Materials Bureau (HRMB), 525 Camino de los Marquez, Suite 4, Santa Fe, New Mexico 87502 (Mondays through Fridays between 8:00 am and 5:00pm). Requests for hearing should include a statement of the nature of the issues proposed to be raised in the hearing and must include the requestor's name and address. Only comments and requests for hearing received by January 14, 1994 will be co:.sidered. The NMED will publish a thirty da~ (30) notice of a public hearing, if scheduled. 

All comments received on the draft Permit during the public comment period will be considered in reaching a final Permit approval decision. The NMED will notify LANL and each person who submitted a written comment, of any changes made in finalizing the Permit. · 
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Letter To: :.Jr. Jerry Bellows, Los Alamos National Lab 

For: 8A~SA/(.A lfr;lJI TScHeK SIGNATURE 

Drafted By: Cornelius Ami ndyas 05/01/93 
Date 

Subject: RD & D Notice of Deficiency 

F!!lAL DEC:SION NEEDED BY: ASAP ...:.:..::::.:..:.!..------ RE.ASO!t ---------------

Dab= Data 
Ir:.:. ~ial Rec ' d 

Barbara Hoditschek ?R.OGR.A.H HANAG?.R 

Benito Garcia 

__ S~gphanie Stoddard 

David Englert 

ACC:JilllTI!IG -----------------
------------------------

LZGAL REV'IEW 

ASD DIREC~OR 

E;tD DIREC~OR 

DEPUTY SECRETARY 

SEC:U:TARY 

OTEER 

COliMENTS BY DRAFTER OR REVIEWER ( S) : 

e-·~ A- ~ lfl-



BRUCE KISG 

May 10, 1993 

State ol New iv!exico 

£"WVIR01Vlt1ENT DEPART1~1E!VT 
Harold Runnels Bulding 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe. New Mexico 87502 

1.50.5)827·28.50 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Jerry Bellows, Area Manager 
Depart~ent of Energy 
Los Ala~os Area Office 
528 35th Street 
Los Ala~os, New Mexico, 87544 

RE:NOTICE OF DEFICIENCY 
NM0890010515 

Mr. Bellows, 

.JUDITH Jf. ESPINOSA 
SECRETARY 

ROSCURRY 
DEPL"TY SECRETARY 

The HeH Mexico Environment Department (NMED) has completed an 
administrative revieH of the the Los Alamos National Laboratory 
(LANL) Research, Development and Demonstration (RD&D) permit 
application entitled: Packed Bed Reactor/Silent Discharge Plasma 
Treat~ent Unit, dated December, 1992, for an RD&D permit as 
required under the Resource Conservation and Recovery Act. 

Based on this revieH, NMED has found the application to be 
administratively deficient. Attached is a list of the deficiencies 
that must be addressed in accordance with the New Mexico Hazardous 
Waste :·Ianagement Regulations (H\'lMR-7, as amended 1992), Part IX, 40 
CFR §264 and §270. You are asked to comment where necessary in 
order to rectify any misunderstandings. 

Please submit the above requested information in one package within 
30 days from the receipt of this letter. You may request a meeting 
to discuss the deficiencies and the required infor~ation. Such a 
meeting must be held within the 30 day period and will not suspend 
the 30 day deadline for compliance with this notice. Failure to 
provide all requested information within the 30 days could result 
in permit denial. 

Upon submission of a complete application, LANL will be notified of 
the determination. A permit fee of $10,000.00 will be assessed and 
technical review of the application will commence. 
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Bel::..m.,rs, LANL 
May lO, 1993 

If ~~ere are any questions regarding this issue, you may contact 
Cor~elius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~ . ;/ ~...2-- !') jJ 
.~~~;;i.e~ 
Barbara Hod1tschek, Manager 
RCRA Permitting Program 
Hazardous and Radioactive Materials Bureau 

cc: Senito Garcia, Bureau Chief, HRMB 
Jerry Bellows, LANL, HS-490 
K. Hargis, EM-8, LANL, HS-K490 
D. Hjeresen, EE-AETO, LANL, MS-F643 
File-Red 



ATTACHMENT 

Note: The following is a list of the sections from LANL Part B RD&D 
permit application for the Packed Bed Reactor/Silent 
~ischarge Plasma Unit that must be discussed: 

1. LANL Application Section 2.0: General Facility Information 
t:.WMR - 7, Part IX, 40 CFR, §270 .14 (b) (19) 

~L must provide a topographic map showing a distance of 1000 
feet around the facility at a scale of 2. 5 centimeters ( 1 
inch) equal to not more than 61.1 meters (200 feet). Contours 
~ust be shown on the map. The contour interval must be 
sufficient to clearly indicate the pattern of surface water 
flow in the vicinity of the facility. 

The presence of any Holocene faults within 61.1 meters must 
also be shown on the map co meet the requirements of HWMR- 7, 
Part IX, 40 CFR, §264.18(a). 

2. LANL Section 3.3: General Waste Analysis 
h"WMR- 7, Part IX, 40 CFR, §264.13, and §270.13(i,j) 

WANL must explain how the characterization and analysis of the 
effluent hazardous wastes and residual trace organics after 
treatment will be conducted. The type, concentration, and 
chemistry of the subject waste constituents before, during, 
and after treatment must be described. LANL must also state 
why the effluent is not to be monitored beyond the last 
monitoring point shown on diagrams 6 and 7 of the application 
text. The chemistry of the "trace quantities of unreacted 
waste and reaction by-products" which constitute part of the 
wastes that are generated continuously must be presented. 

3. LANL Section 3.3: Sampling Plan 
HWMR- 7, Part IX, 40 CPR, §264.13 (b) (3); and §270.14 (d) (1) (v) 

LANL must demonstrate how representative samples of hazardous 
wastes will be obtained from the barrels. A sampling and 
analysis plan (SAP) that is site-specific and third-party 
executable must be provided. The SAP must include at a minimum 
the following: the methods used to sample the wastes of 
interest; the rationale for the choice of the sampling 
methods; the statistical approach, procedures and principles 
applied in data acquisition and evaluation (e.g. determination 
of the appropriate number of samples to be taken from the 
containers); and the frequency of sampling should also be 

Pagel. 
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stated. 

In addition, LANL must submit a specification of all wastes 
that have been managed at the unit, to the extent available, 
as well as a brief discussion of performance data that was 
gachered previously on the operation of the unit. The types of 
samples to be taken from the containers and the chain-of
custody procedures must be presented. 

LANL Section 5.2: Design and Operation of the Facility 
HWMR - 7, Part IX, 40 CFR, §264.31 

~~L must explain the discrepancy in operating temperature 
ranges found in section 5.2, page 13 of the application (given 
as 250 °C to 13 00 °C) contrary to the values of the same 
parameters presented in Attachment 4, Section IV, paragraph 
"a" of the text (as ranging from 800°C to 1000°C). LANL must 
also present the advantages and disadvancages of closed loop 
and open piping that were mentioned in LANL's description of 
the Silent Discharge Plasma components. 

LANL must also provide additional detailed information for the 
RD&D unit and its operation, including: process efficiency, 
daca accumulation requirements, expected duration of 
operation, quantity of waste processed for individual 
exneriment runs, and training records for all individuals that 
will be involved in the research. 

5. LANL Section 5.3: Monitoring and Records 
HWMR- 7, Part IX, 40 CFR, §270.30(j) and §264 Appendix I 

~~L must state what parameters they will be monitoring for in 
boch the Packed-Bed Reactor and the Silent Discharge Plasma 
T~eatment Units. LANL must also indicate how often the 
equipment in question will be monitored. 

LANL' s project monitoring 
analysis shall include: 

records for data gathering and 

(a) The date, exact place, and time of sampling or 
measurements; 

(b) The individual (s) who performed the sampling or 
measurements; 

(c) The date(s) analyses were performed; 
(d) The individual(s) who performed the analyses; 
(e) The analytical techniques or methods used; and 
(f) The results of such analyses. 
(g) Environmental monitoring for protection of human life and 

the environment. 

LANL must generate worksheets and I or checklists specific to 
this project. Further, LANL must supply a format for recording 
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7. 

~· 

8. 

personnel training to include certifications already held and 
where the training record will be kept on site. 

LANL Section 5.4: Inspection Procedures 
HWMR-7, Part IX, 40 CFR, §264.35 

LANL must explain why no provision is made for aisle space to 
allow the unobstructed movement of personnel, fire protection 

equipment, spill control equipment, and decontamination 
equipment to any area of the Hazardous Waste Research, 
Development and Demonstration Activity. 

LANL must provide easy access to the ~~ree hazardous waste 
containers for inspection purposes. ~~'s inspection form 
presented in Attachment Five must be specific to the research 
facility in question and not genera.2..ized for the entire 
laboratory system. The hazardous waste barrels shall bear 
conspicuous labels signifying their contents. 

LANL Section 6.0: Quality Assurance/Quality Control (QA/QC) 
HWMR-7, Part IX, 40 CFR, §264.13; §270.30(e) 

LANL must describe the entire RD&D Program in detail, 
including the whole Quality Assurance and Quality Control 
plan, since the QA/QC implementation will determine the 
accuracy, precision, and overall integ~ity of the project. 
LANL must furnish a comprehensive account on the procedures 
for data handling, review and reporting (providing examples of 
records to be maintained and their location at the facility) , 
and specify data validation techniques. 

LANL Section 8.0: Security and Safety Plans 
HWMR-7, Part IX, 40 CFR, §§264.14; and 264.56 

LANL must provide a site-specific secu~ity plan and show how 
that plan will interface with LANL's facility-wide plan. 
LANL must furnish information regarding the safety of the 
building itself (e.g. the soundness of the building, its 
walls, surfaces, ventilation system, and the floor); and show 
how the requirements of §264.14(a) and (b) are met. 

LANL must provide reasons for the lack of 24 -hour surveillance 
and restricted entry to non-personnel visitors. LANL must 
supply a format for recording personnel training to include 
certifications already held and where the training record must 
be kept on site. 
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PUBLIC COMMENTS AND NMED LETTERS 
ACKNOWLEDGING RECEIPT OF THE COMMENTS ON 
RD&D DRAFT PERMIT, DOE/LANL PACKED-BED 
REACTOR/SILENT DISCHARGE PLASMA UNIT 



BRUCE KING 

December 16, 1993 

State of New Mexico 
ENVIRONMENT DEPARTA1ENT 

Harold Runnels Bulding 
1190 St. Francis Driue, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505)827-2850 

Ms. Victoria Parrill 
900 Calle Carmelita 
Santa Fe, New Mexico 87501 

,JUWTH M. ESPINOSA 
SHCRHTAIIY 

RON CURRY 
JJHPUTY SECRETA II Y 

RE: Comments on the Research, Development and Demonstration 
(RD&Dl and RD&D2) draft Per.mits 

Dear Ms. Parrill, 

This is to acknowledge receipt of your comments that were 
received on December 15, 1993 regarding the Los Alamos National 
Laboratory Research, Development and Demonstration Hydrothermal 
Processing unit and the Packed-Bed Reactor/Silent Discharge 
Plasma (RD&D1 and RD&D2) draft Permits. Your comments that 
"before approval may be given, the DOE must produce a full 
environmental impact statement and hold public hearings to 
receive and respond to public concerns" will be considered by 
the New Mexico Environment Department during the final 
determination of both draft Permits. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~~ 
Barbara Hoditschek, Manager 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

Enclosures 

cc: File Red, 1993 
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... 

BRUCE KING 
GOVERNOR 

January 5, 1994 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

Mr. Thomas S. Sandford 
1277 47th Street 
Los Alamos, New Mexico 87544 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Comments on the Research, Development and Demonstration 
Packed-Bed Reactor/Silent Discharge Plasma (RD&Dl) draft 
Permit 

Dear Mr. Sandford, 

This is to acknowledge receipt of your letter and comments of 
December 22, 1993 regarding the Los Alamos National Laboratory 
(LANL) Research, Development and Demonstration Packed-Bed 
Reactor/Silent Discharge Plasma (PBR/SDP) Unit draft Permit. 
Your support for the planned experiment by LANL will be 
considered by the New Mexico Environment Department during the 
final determination of the draft Permit, when all public comments 
are considered in formulating the decision to issue or deny a 
Permit. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

Lt~~· 1~ 
Barbara H~chek, Manager 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

cc: File Red, 1994 
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Re: Research Development and Demonstration Draft Permit 
Packed-Bed Reactor/Silent Discharge Plasma unit 
Los Alamos National Laboratory, NM0890010515 

Dear Ms. Hoditschek: 

Enclosed are the comments made by the Environmental Protection 
Agency (EPA) on the draft permit for the Packed-Bed Reactor/Silent 
Discharge Plasma (PBR/SDP) unit which will be used in experimental 
destruction of hazardous waste generated at Los Alamos National 
Laboratory. Should you have any questions on these comments, please 
contact Barbara Driscoll at (214) 655-7441. 

Sincerely, 

D~/[~;Jchief 
New Mexico/Federal Facilities Section 
RCRA Permits Branch (6H-PN) 

Enclosure 

@ Printed on Recycled Pape 



COM...""iENTS 

1. Upon completion of this Research, Development and 
Demonstration (RD&D) project should Los Alamos National 
Laboratory decide to permit a permanent PDB/SDP unit it will 
need to be permitted as an incinerator under 40 CFR 264 
Subpart o and should also meet the requirements of EPA's 
Combustion Strategy. 

2. In addition, the permit regulatory limits in Subpart 0 need to 
include, but are not limited to the following items: 

a. What parameters need to be measured to ensure that the waste 
feed cuts off if the unit is not operating within 
specifications? 

b. The amount and type of anticipated emissions need to be 
defined. How will LANL know when complete combustion has 
occurred. These parameters need to be defined. 

3. On page A3, the indented paragraph on monitoring indicates 
that monitoring could be operated continuously during the 
RD&D experiments, but it may not be necessary. Monitoring 
should be continuous or else there is no way to determine if 
the process is stable or not. EPA is concerned that if 
monitoring is not continuous then the waste material is being 
burned for destruction purposes and not RD&D. 

4. There are two typos on page C2, second paragraph, sentences 3 
and 5 do not start with capital letters. 

5. On page C8, under the section entitled, "Objective", paragraph 
three indicates that the wastes in storage at LANL are 
described in Attachment ~1. There is no Attachment 11 in the 
permit. 



BRUCE KING 
GOVERSOR 

January 5, 1994 

State <Ji New McxJcu 

ENVIRONJ\1ENT DEPARTMENT 
.\I R (II; A !.II Y lllJ R l AU 

Harold Nunnels Building 
I I 90 Sr. Francis Drive, P. 0. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-0070 

Cl'Jll'IFIED MAIL ID. P 108 733 324 
RE'IORN Rmr RJQI&STED 

'Ibny Grieggs 
Staff M::rrber 
IDs Alarros National laboratory 
Mrilstop K-490 
P.O. Box 1663 
iDs Alarros, NM 87545 

.JUDI Ill \1. ESI'I\OSA 
.\U 1\1 14F} 

Ref: 
Sub: 

FACI' SHEE:I' on IDs Alarros National laboratory PBR/SDP Unit experirrent 
Possible Air Quality Pennit R.equimrent for PBR/SDP Unit 

Dear Mr. Grieggs: 

This letter is in regarding the U.S. Departrrent of Energy (IDE) /iDs Alarros 
National laboratory {LANL) for Research, Developrent and Dem:mstration experirrent 
at the Packed-Bed Reactor/Silent Discharge Plasrra (PBR/SDP) unit. 

The unit description given in the NMED Hazardous and Radioactive M3.terials Bureau 
fact sheet states that, there will be scrre air pollutants emitted fran this 
experirrental source. 

Please note an air quality pennit my be required for this experirrental source if 
any of the following are applicable: 

1) the emission rate of any one regulated air pollutant (nitrcgen oxides, 
carl::on rmnoxide, non-rrethane hydrocarl:x:ms, total su...c;pended particulate, 
sulfur dioxide) is greater than 10 fOUI1ds per hour or 25 tons per year, or 

2) the emission rate of Lead is greater than 5 tons per year, or 

3) any toxic air p::!llutan~ li~;tr:-d in the l'l):J"<.. 702, Pare Three App2ndix A \hicl1 
cxcfYx:.ls the .,<1 r11~1 ~;s ion r;::lte shown in p:::ru.nds p-2r hour. 
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TOllY 
L?\NL l'BR/SDlJ Unit 
,January 5, 1991 
Page? 2 

It is very inportant to estirrate the type and arrount of all .rossible air p:Jllucants fran this source to detennine whether an air quality permit is required. 

A general air quality pennit application is enclosed with this letter. Please estirrate all possible air pollutants fran this experirrent and indicate the rraxirnum Emission rates of each pollutant in the enclosed application and subnit to our Dep::utrrent for review. 

For your infor:nB.tion a copy of N;f:R 702 and l'i;:!Jl 700 are enclosed with this letter which explains the permit requirarent detennination procedure, and required re:rmit fee. 

~ 702, Part 'IWo A.4 states that "for all sources subject to this regulation, applications for rennits shall be filed prior to the carrrencan:=nt of the construction, m:xli.fication, or installation. Regardless of the anticipa..ted carrrencan:=nt date, no construction, m::xllfication or installation shall begin prior to issuance of the pennit" . 

If you have any questions, please call rre in Santa Fe at (505) 827-2412. 
Sincerely, 

Enclosures: 1) General air quality permit application 
2) A copy of AQCR 702 (explains permit applicability) 3) A copy of AQCR 700 (explains permit fee requiran:=nts) 

xc: B:rrbara Hoditschek, Hazardous and Radioactive M3.terials Bureau, NMED 



BRUCE KING 
GOVERNOR 

December 17, 1993 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

Ms. Kathy Tolman, President 
League of Women Voters of Santa Fe 
440 Cerrillos Road 
Suite G 
Santa Fe, New Mexico 87501 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Comments on the Research, Development and Demonstration 
Hydrothermal Processing Unit(RD&D2) draft Permit 

Dear Ms. Tolman, 

This is to acknowledge receipt of your letter and comments of 
November 22, 1993 regarding the Los Alamos National Laboratory 
(LANL) Research, Development and Demonstration Hydrothermal 
Processing unit draft Permit. Your comments and concern about Operator safety with reference to the physico-chemical properties and characteristics of equipment to be used in the experiment by 
LANL will be considered by the New Mexico Environment Department during the final determination of the draft Permit. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~~ger 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

cc: File Red, 1993 



LEAGUE OF WOMEN VOTERS OF SA.'\'TA FE COUNTY 

440 Cerrillos Road Suite G 

Ms. Barbara Hoditschek 

Santa Fe. 1'\ew ;\le.xico 87501 

November 22, 1993 

Program Manager, RCRA Permit Section 
Hazardous and Radioactive Materials Bureau 
State of New Mexico Environment Department 
P.O. Box 26110 
Santa Fe, NM 87502 

Subject: Draft Research , Development, and Demonstration Permit for the LANL 

Hydrothermal Processing Unit, EPA J.D. No. NM0890010515 

Dear Ms. Hoditschek: 

Thank you for your notice of October 20, 1993, on the subject Draft Pennit. I understand that 

this technology promises to be an alternative to incineration for reactive hazardous organics. 

Operator safety is a concern that-must be addressed. ASME design criteria must be applied to 

prevent accidents and potential exposure ofworkers and the environment. 

Corrosion and erosion of the reactor and other components must be addressed. Corrosion can 

cause catastrophic failure of the reactor and should be controlled by limiting exposure of the 

pressure containment to oxygen and flames. Erosion can cause similar problems- for high-velocity 

flow, particularly if solids are .present. 

LANL should make this facility a Designated User Facility as recommended by the LANL 

Environmental Restoration!W aste Management Program office, to allow participation by private 

industry in development and commercialization of this promising technology. 

These recommendations will help to protect workers and the environment, m addition to 

enhancing LANL's participation in business development for New Mexico. 

Sincerely yours, 

~~ 
Kathy Tolman 
President 

Cy: 
Ernie Daman, Past President, ASME, c/o FWDC, FAX (201) 535-2242 



[b~ ~OooUL711@@ 
Los Alamos NatiOnal LabOta~IY 
Los Alamoe. New Mex!Go 87Mi 

ro: Tony Grtegge, EM·8 

PROM! Richard Oldenborg 

an,~ CST -4-U-93:28 

.memorandum 
M'l'll Wed, Dec 15, 1993 

MU. SMMWIIIIDN!: J567 I 7 •2096 

IIIBa'l'l Queatiorte concernl,g RDI.D permit application 

Regarding tt11 1aau11 mentioned in the ~tttlr from Ms. Kathy Tolman of tht League of. 
Women Voters of Santa Fe County.concerning.the hydrothermal process, I would like to 
offer the following responses: · 

' 
1 ~ c•operator aafety Ia a oo""'" th~t muet be •ddre111d. AIMI deelan 
orlt•rl• mu•• lie •pplled to· prtvtnt aoolclonta anCI lfotentl•l expoaure of 
\;YOrkers and tho onvlronment." · 

Oparator safety and protection of the environme.nt ara primary concams of the AD&D 
unit operations. Several features of the ADID unit design are worth noting with regard to 
this con~m: . · 

• ASME design criteria ware applied throughout the unit d11lgn. 
• Becauea the reaction rat" are relatively rapid, the required ruidence time at. 
temperature and pressure Is short (roughly 10 saconda). Co,sequently. the ~actor 
volume (and therefore the amount of waete) that Ia at fuJI temperature and pressure at 
any one time Is fairly small. This helpa to mtnlml~ the consequences ot any failure or 
accident •. : · 
• · Seoause tho reactor volume is small. secondary confinement of the reactor Is 
readily acoom~lished. ' · . · 
• The unit is operated ramotoly from a ~parate control room. No one is allowed 
near the unit during operation, 

' 2 ~ ''Corroaion anCI eroelon of the r~otor and othar component• muat be 
acldraeaad.'' · .. 

Some of the. waste streams lO ba tasted in tht AD&D unit are considered to be 
·reaotlvt and oorrosiVe. The long term reliability of the· reactor tube and the aaociated ' 
hardware haa a dlrlct Impact on tha safety and economic viability of the hydrothermal 
'process. Minimizing the eorrosion'of syst~m oomportents Ia therefore an important 
conaldaP'atfon In th• unit deliS"· Numarou• toata have been ;onduotod In bench-acala 
corrosion tNt unite to heJp Identify the appropriate construction matartale. Baaed on the 

·1 ot2· 



reaulta of thea• tuta, we balitVI that corrosion will not be a algnlflcant Issue fer the 
selected waste streams. However, 1ome forms. of corrosiOn, suoh as stre&s induced 
corrosion, are difficult to eval..,.ate in limited scale testing. Furthermort, thG RD&D unit will 
be operated for longer perlode of time ~hen ptevloue testa. Coneequently, we Intent to 
frequently insp~ct the ROAD unit for any Indication of corrosion. 

Erosion can alao cause 1imllar problems in hlg~ velocity flowe. However, tha fl~w 
rates in the RD&C unit are relatively ·low, and erosion ahould have a minimal impact 

' . ' 

3. . ••LANL should make thla raolllly 1 D'tslgnatecl User Faoility.· •• •· 
The concePt: of making the FlD&D unit, along with several benchcale hydrothermal 

processing un~ a bealgnated Uaer Facility ,.. under discussion. While first priority would 
have tc be given to the eponaona of our program, some time could probably be achedufed 
for industrial collaboratlone and these interactions could be very beneficial to both · 
industry and LA~L. However.·no final dec:iaion hu. yet bean mad~ • 

. , 

·20f2· 



BRUCE KING 
GOVERNOR 

December 6, 1993 

,')'tate Of JVew JVJexzco 

ENVIRONMENT DEPARTME1 
Harold Runnels Bulding 

1190 St. Francis Driue. P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505).827-2850 

Mr. Thomas B. French 
HC 68 Box 139 
Taos, New Mexico 87571 

RE: Comments on TA-40 Closure Plan and on the Research, 
Development and Demonstration (RD&D2) draft Per.mit 

Dear Mr. French, 

JUDITH M. t.'SPINOSA 
SJ.XHETA II Y 

RON CURRY 
DEPUTY SEC/11-:TA HY 

This is to acknowledge receipt of your comments of November 9, 
1993 regarding the Closure Plan of the Los Alamos National 
Laboratory (LANL) TA-40 and the RD&D2 draft Permit. Your 
comments indicating your support for the closure of the LANL TA-
40 Scrap Detonation site and your opposition to the construction 
and operation of the proposed hydrothermal unit will be 
considered by the New Mexico Environment Department during the 
final determination of both the Closure Plan and the draft 
Permit. 

The answers to your request for information regarding the amount 
of water being used to treat the two gallons of hazardous waste 
per hour and what contamination remains in the effluent from the 
plant are found on the enclosed two pages. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

_/ I IJ "A ;} jJ 
./icv-k,~~· ,l.kct~~ 

Barbara Hoditschek, Manager 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

Enclosures 

cc: File Red, 1993 



State of New Mexico 
ENVIRONMENT DE 

Harold Runnels B 
1190 St. Francis Drive, P 

Santa Fe, New Mex1 
(505) 827-285 

lOY l 

~----------Dear Concerned Citizen: 

Enclosed is a Fact Sheet regarding a u~aic Research, Development, and Demonstration Permit that the New Mexico Environment Department (NMED) proposes for the Department of Energy (DOE) /Los Alamos National Laboratory (LANL) Hydrothermal Processing Unit. 

Copies of the Draft Permit are available for review at the offices of the NMED Hazardous and Radioactive Materials Bureau, P.O. Box 26110, 525 Camino de los Marquez, Santa Fe, New Mexico 87502 between the hours of 8:00AM and 5:00 PM, and at the Environmental Restoration Community Reading Room, 1450 Central Avenue, Suite 101, Los Alamos, New Mexico. Call the Reading Room for business hours. 

If you wish to make comments on this Draft Permit, they must be in writing and be received by the NMED Hazardous and Radioactive Materials Bureau at the address mentioned above no later than December 15, 1993. 

If you have any questions regarding this Draft Permit, please contact Mr. Carl Stubbs of my staff at ·(505) 827-4308 or at the Santa Fe address given above. 

A 

_j_ ~ .:~ r ro ~~e-tA. 7£ f£,_ C..~tt s/-.. 4-u._._•./., e:_.__ 
Sincerely, ' <·~~.e) /1--'\c~'c4-, • o/ ~- lAiVL /7cik id_.,j~._J 
11J~~d-i:td~~cces>L?J OAJ. 
Barbara Hoditschek THOMAS a FRENCH Program Manager 'NI\OHC 88 80X 138 RCRA Permit Section ·~NEW ~1157t 
Hazardous and Radioactive Materials Bur~7~ 
Enclosure. 

xc: File Red -r- s~-rfo-J- +L clo'5--~-~ o-jl-t'"' Lu"> t4-lct-t-tM:."J 
llJJ,w..{ frcc{">M,cf<7 ---rJ!.- '{o . '):A'~ ~.,Jc.«,:},:~· ::f., 
f./t" [ <:. -: t4 (...-._.._ .... ,t . > AJ "'--0-J iA-{ <~.---x ' < " -p '-'- ...__ ' "--'-~~'> , ·'-'- " c"/ h c -u..~.;'c{ £,.< 
'fc-i<-.:.-~,_ lc f ·U:. cH._.__;f_ '-1-/.""'l 

THOMAS B. FRENCH 
HC 68 BOX 139 

TAOS, NEW MEXICO 8757~ 
(505) 758-1827 



BRUCE KING 
Gm'ERNOR 

October 20, 1993 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

Dear Concerned Citizen: 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

Enclosed is a fact sheet regarding a closure plan modification that the New Mexico Environment Department (NMED) received from the Department of Energy (DOE)/Los Alamos National Laboratory (LANL) for final closure of a hazardous waste thermal treatment unit. The thermal treatment unit is located in Technical Area 40, Scrap Detonation Site. The thermal treatment unit is operating under interim status. Interim status was granted to those facilities ln operation prior to the effective date of the regulations. 
Copies of the closure plan modification are available for review at the offices of the NMED Hazardous and Radioactive Materials Bureau, P.O. Box 26110, 525 Camino de los Marquez, Santa Fe, New Mexico 87502 and at the Environmental Restoration Community Reading Room, 1450 Central Avenue, Suite 101, Los Alamos, New Mexico 87544. 
If you wish to make comments on this closure plan modification, they must be in writing and be received by the NMED Hazardous and Radioactive Materials Bureau at the address mentioned above no later than November 30, 1993. 

If you have any questions regarding this closure plan modification, please contact Carl Stubbs of my staff at (505) 827-4308 or at the Santa Fe address given above. 

Sincerely, 

~~Ji~L 
Barbara Hoditschek 
Program Manager 
RCRA Permit Section 
Hazardous and Radioactive Materials Bureau 

Enclosure. 

XC: File Red 
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Los Alamo.s National Labor,
Los Alamos, New Mexico s: emorandum 

Tony Griaggs, EM-8 

Ffiow: Richard Oldenborg 

,,,.. CST·4-U·93:22 

DATI!: Thu, Dec 2; 1 993 

.O~iL :I'I'Oi'>f!"l:l.!!PHONI!i J567 I 7 ·2096 

Questions concerning RD&D permit application 

Regarding the questions that the State forv•arded to you concerning the hydrothermal 
process, t would !ike to offer the following responses: 

i . How much water Is being used to treat 2 gal. of ha<fardous wa&te ¥~"' 

hotn? 
The Hydrothermai Process involves the destruction of hazardous wastes ln ..-.. a~::: -" 

nigh press'·"''"';s and temperatures. in order for the process to be effective, the feed ;;, "f' 

must hav~- a large component (> 70 %) of water, !f the waste to be treated we.2> t-- · 

co:·~centrated, water would have to be added to dilute the feed stree.m to a": 
concentration, However~ the waste~ to be treated by the AD?·> ~! re:at!v,s•,_ 
and are already at least 90 °/c \Vater. The exact oomposltlon of thv" 
In detail in Section 3.1 of the RD&D permit application. Consequently, t? ,," J~ ·"·4;;~ .. _ 

be fed directly into the Hydrothann* ' - ~ s unit and no addttionai water 

added in order to process the waste, 
Prior to treating wastes, the process unit wiil be operated Y~~ng pur;;l \N~i '· 

approximately one half hour to ensure proper operation of system compon~"''. 
start-up operation will require approximately 0.5 gal ions of water. Furthcn-(, 

completion of an experiment, an addition 0.5 gallons of wat f wJll be 

residual fluid from the unit. 
In addition to the water in the process stream, the AO&D unit also uss~ -~ 

coolant. The effluent stream from the process •mit flows through e haat 
reduce its temperature to near ambient The heat exchanger on the AD-~C:' ·~· ·· 
•equira up to approximately 1 ga!iorJminute of coc>!lng water. BecaLlS~ 

'arga flo\v of water, this requ~r~mar-,t 
To summarlz!!' the ~~/t~ater tJSage for :; 

waste will be treated w~:ir;g a 
Operat!""""S <"'l!'irl #!i:>f\ ,.,,.,H...,..,;;;: 

tV'~ ; ~ .. 1,. ~QV :;jQ·iT·~~ ;~ 

recirculation systelf', 

fl D!osed=cycle ., 



2. What contamination remains in the effluent from the plant? 

The Hydrothermal Processing unit is expected to easily destroy all of the compounds 

in the waste stream, and no measurable quantity of the original waste compounds is 

expected in the effluents. Our ultimate goal is to produce a gaseous effluent that contains 

only carbon dioxide and molecular nitrogen, and a pure liquid water effluent. However. 

some oxidation bywproducts could be formed in the process and remain in the effluent 

streams. The composition of the effluent from the process unit will vary depending on the 

exact composition of the waste being treated and on the operating condlfo;'3 oft •e unit 

Regarding the gaseous effluent, no other carbon products are exp&c;·~d ;n aad;tion tc 

the carbon dioxide. In particular, no carbon monoxide has ever been r ~d ; ·, our 

laboratory experiments. However, in add!1ion to the molecular nitroge1 ~~;.small 

amounts of nitrous oxide (N20) could be produced-While nitrous cXide1 or ''laughins 

gas,.: is not considered to be hazardous, further treatment of the gaseous atflu•!n~ , . ..,, .. 

req~:re;d lf significant amounts are produced. 

Regarding the liquid water affluent, trace amounts of carbor 

1 products arc likely to remain ir1 the effluent stream. It is expecttL .-;t tha lh=i'"''·' 

l couid contain a few parts-per-million (ppm) of preanic carbon, wt>lch 1-s 

forms such as oxylates, formates, and acetates, Smail amounts of carbon ma;" : ' -

present in inorganic forms, primarily as carbonate salts. In addition 1t \<,o e~pect:::: · 

small amount of the nttrogen in tt·Hi waste could bs converted tc ,~ ~tes and nh 

objective for the nitrogen compounds is to produce an efflu~,.., ,;iJ meet~ fe '~ · · 

state drinking water standards) i.eq total nitrate and nit:i~~ < ~0 ppm (by >AL. ·~:' 

Based on the resuits from smaller scale laboratory experiments, we ara 

these objectives for carbon and nitrogen bysproducts can be achieved. · L 

may not be achieved in every axpariment P~rt of the motivation for ther.v ·-- -· ' 

experiments Is to test the process on a vEuiety ot actual wastes, and tt, c· c • 

robustness of the nyd(othermal process to variations in operating condilkm::, .. 

all of these experiments will meet the desired destrw;tion objectives, 

For all experiments covered b'l ths RD&O cermit, ali the effluents wll' . . ' 

d . I - d f .. ' ~· A11 ,. • ..; u.• · 

an complete y an:;..,;yse _ .or res;·j~;al contar·'f'!Eh\Ort .. n nqu1u emuems w, 

by either the Waste Management 3roup ) or the Fabrication ar.d 

(WX-3) for subsequer,t storage, tn~atrnern, ar:d!cr rksposal No direct 

environment of the liquid effluent:: th~ RO&D cnit wl!l ba COI"iduded 



Los Alamos National Laboratory 
Los Alamos, New Mexico 87545 

To1 Tony Grieggs, EM-8 

FROM: Richard Oldenborg 

~·OL· CST·4-U·93:22 

memorandum 
DATI!: Thu, Dec 2. 1993 

MAIL l'toPIT\liJ!PHONI!Ii J567 I 7 ·2096 

SUMcr= Questions concerning RDAD permit application 

Regarding the questions that the State forwarded to you concerning the hydrothennal 
process, l would like to offer the following responses: · 

1. Ho~ much water is being us~d to treat 2 gal. of hazardous waste per 
hour? 

The Hydrothermal Process involves the destruction of hazardous wastes in water a:: 
high pressures and temperatures. In order for the process to be effective, the feed stream 
must have a large component (> 70 o/o) of water. If the waste to be treated was highly 
concentrated, water would have to be added to dilute the feed stream to an appropriate 
concentration. However. the wastes to be treated by the RD&O unit are relatively dilute 
and are already at least 90 % water. The exact composition of these wastes is discussed 
in detail In Section 3.1 of the RD&D permit application. Consequently, these wastes oan 
be fad directly into the Hydrothermal Process unit and no addttional water will have to be 
added in order to process the waste. 

Prior to treating wastes, the process unit will be operated using pure water for 
approximately one half hour to ensure proper operation of system components. This 
start-up operation will require approximately 0.5 gallons of water. Furthermore. at the 
completion of an experiment, an addition 0.5 gallons of water will be required to flush any 
residual fluid from the unit. 

In addition to the water in the process stream, the RO&O unit also uses water as a 
coolant. The effluent stream from the process unit flows through a heat exchanger to 
reduoe its temperature to near ambient. The heat exchanger on the RD&D unit can 
require up to approximately 1 gallon/minute of cooling water. Because this Is a relatively 
large flow of water, this requirement is supplied by a closed-cycle recirculation system. 

To summarize the water usage for a typical a-hour day, roughly 12 gallons of liquid 
waste will be treated using a total of 1 gallon of water for start up and shut down 
operations, and 480 gallons of cooling water will be supplied from a closed-cycle 
recirculation system. 



2. What contamination remains In the effluent from the plant? 

The Hydrothermal Processing unit Is expected to easily destroy all of the compounds 

in the waste stream, and no measurable quantity of the original waste compounds is 

expected in the effluents. Our ultimate goal is to produce a gaseous effluent that contains 

only carbon dioxide and molecular nitrogen, and a pure liquid water effluent. However, 

some oxidation by~products could be formed in the process and remain In the effluent 

streams. The composition of the effluent from the process unit will vary depending on the 

exact composition of the waste being treated and on the operating conditions of the unit. 

Regarding the gaseous effluent, no other carbon products are expected in addition to 

the carbon dioxide. In particular, no carbon monoxide has ever been observed in our 

laboratory experiments. However, in addition to the molecular nitrogen (N2), small 

amounts of nitrous oxide (N20) could be produced. While nitrous oxide, or ltlaughlng 

gas/' is not considered to be hazardous, further treatment of the gaseous effluent may be 

required If significant amounts are produced. 

Regarding the liquid water effluent, trace amounts of carbon and nitrogen by· 

products are likely to remain in the effluent stream. It is expected that the liquid effluent 

could contain a few parts-per-million (ppm) of organic carbon, which Is In relatively benign 

forms such as oxylates, tormates. and acetates. Small amounts of carbon may also be 

present in inorganic forms, primarily as carbonate salts. In addition, it is expected that a 

small amount of the nitrogen in the waste could be converted to nitrates and nitrites. Our 

objective for the nitrogen compounds is to produoe an effluent that meets federal and 

state drinking water standards, i.e., total nitrate and nitrite < 1 0 ppm (by weight as N). 

Based on the results from smaller scale laboratory experiments. we are confident that 

these objectives for carbon and nitrogen by-products can be achieved. However, they 

may not be achieved in every experiment. Part of the motivation for these RD&D 

experiments Is to test the process on a variety of actual wastes, and also to evaluate the 

robustness of the hyd~othermal process to variations in operating condhions. Clearly not 

all of these experiments will meet the desired destruction objectives. 

For all experiments covered by the RD&O permit, all the effluents will be collected 

and completely analysed for residual contamination. All liquid effluents will be collected 

by either the Waste Management Group (EM .. 7) or the Fabrication and Assembly Group 

(WX-3) for subsequent storage, treatment, and/or disposal. No direct releases to the · 

environment of the liquid effluents from the RD&D unit will be conducted. 



BRUCE KING 
GO\'ER.\"UR 

December 16, 1993 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Bulding 
1190 St. Francis Driue, P. 0. Box 26 I 10 

Santa Fe, New Mexico 87502 
(505).827-2850 

Ms. Victoria Parrill 
900 Calle Carmelita 
Santa Fe, New Mexico 87501 

,JU])]TH M. ESPINOSA 
SECRETARY 

RON CURRY 
f)EPUTY SECRETARY 

RE: Comments on the Research, Development and Demonstration 
(RD&Dl and RD&D2) draft Permits 

Dear Ms. Parrill, 

This is to acknowledge receipt of your comments that were 
received on December 15, 1993 regarding the Los Alamos National 
Laboratory Research, Development and Demonstration Hydrothermal 
Processing unit and the Packed-Bed Reactor/Silent Discharge 
Plasma (RD&D1 and RD&D2) draft Permits. Your comments that 
"before approval may be given, the DOE must produce a full 
environmental impact statement and hold public hearings to 
receive and respond to public concerns" will be considered by 
the New Mexico Environment Department during the final 
determination of both draft Permits. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Arnindyas of my staff at (505) 827-4308. 

Sincerely, 

~~ 
Barbara Hoditschek, Manager 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

Enclosures 

cc: File Red, 1993 





UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 6 

.\~t\· ~ u ~~Wtt 
~~~ ; 6 1994 i 

Ms. Barbara Hoditschek 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202-2733 

RCRA Permits Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
525 Camino De Los Marquez 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Re: Research Development and Demonstration Draft Permit 
Hydrothermal Processing Unit 
Los Alamos National Laboratory, NM0890010515 

Dear Ms. Hoditschek: 

The Environmental Protection Agency {EPA) has reviewed and has no 
comments on the draft permit for the Hydrothermal Processing unit 
which will be used in experimental destruction of hazardous waste 
generated at Los Alamos National Laboratory. Should you have any 
questions, please contact at {214) 655-7441. 

Barbara Driscoll, Environmental Geologist 
New Mexico/Federal Facilities Section 
RCRA Permits Branch {6H-PN) 

@ Printed on Recycled Paper 



March 10, 1994 

OPEN LETTER TO 
THE UNITED STATES DEPARTMENT OF ENERGY 
LOS ALAMOS NATIONAL LABORATORIES 
NEW MEXICO ENVIRONMENT DEPARTMENT 

Applications of scientific technology to community problems is· a 
positive use of resources. Two projects under way in the Chemical 
and Laser Sciences Division of LANL are fine examples of work with 
a constructive perspective on the future. The Silent Discharge 
Plasma Reactor and the Hydrothermal Processing Unit projects have 
potential for not only cleaning up polluting substances that Los 
Alamos has generated, but for helping other communities improve 
their environments as well. 

I commend these projects and the people involved who acknowledge 
accountability for more than an elegant scientific procedure: 
resources required on the front end to fuel the process, safety and 
efficiency factors, end products, and human as well as 
environmental impacts. It is easier to concentrate on electrons, 
but we know, finally, that it is the other factors that make a 
difference to quality of life. 

Los Alamos National Laboratories has great potential for being a 
good neighbor and a national resource. Please keep up the good 
work of leaving the world cleaner than it has been and finding 
positive alternatives to radioactive waste generation. 

Sincerely,.._____ .. 

/ 
I _) ,, 0 ~-!?~~J)j) 

Victoria Parrill 
900 Calle Carmelita 

~~F~ J(j/vf Y:~J5c); 



...... 

March 10, 1994 

Barbara Hoditschek 
New Mexico Environment Department 
Bureau of Hazardous Waste 

Ms. Hoditschek: 

The meeting this morning at which representatives from Los Alamos 
National Labs, Department of Energy and the NM ED has answered my 
concerns regarding the one year permits requested for the two RD&D 
projects we discussed. I withdraw my request for a public hearing 
on the matter. 

Thank you for your cooperation. Public concerns regarding 
activities in Los Alamos are not necessarily fault finding with 
anyone, but rather are a source of strength as the scientific 
community moves forward with constructive applications of 
technology. Time allowed for addressing these concerns is time 
well spent. 

~i_ncere 1 y , 1\ _" \ 
Vui-J;:;~ f ?1. _. •. -()I ; 
v'tdtor1a Parri'fi"'/' 
900 Calle Carmelita 
santa Fe, NM 87501 



MEMORANDUM OF MEETING OR CONVERSATION 

~TELEPHONE 0 PERSONAL 

ORIGINATING PARTY 

UBJECT 

I 
FISCUSSION 

ISTRIBUTION 

OTHER PARTIES 

SIGNED 
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ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 
JUDITH M. ESP!l,iOSA 

SECRETARY 

" BRUCE KING RON CURRY 
DEPUTY SECRETAH Y 

GOVERNOR 

FAX COVER SHEET 

DATE: 

TO: 

COMPANY: 

FAX NO: 

TELEPHONE: 

MESSAGE: 

A PUBLIC MEETING HAS BEEN SCHEDULED FOR FRIDAY MARCH 11, 1994 AT 
9:30 am IN THE CONFERENCE ROOM AT 525 MARQUEZ PLACE. THIS IS TO 
ALLOW MS. VICTORIA PARRILL, (THE PUBLIC COMMENTER WHO HAD 
REQUESTED THAT A PUBLIC HEARING BE HELD ON THE HYDROTHERMAL 
PROCESSING, AND PBR/SDP UNIT DRAFT PERMITS, PRIOR TO FINAL 
DETERMINATION BY NMED) TO AIR HER CONCERNS TO NMED/HRMB AND 
DOE/LANL. 

FROM: 

COMPANY: NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 

FAX: (505) 827-4361 

TELEPHONE: ( 505) 827-4358 



MEMORANDUM OF MEETING OR CONVERSATION 

jKfTELEPHONE 0 PERSONAL TIME: I . .-" . 9 2 DATE· ~ / . / 
(/.tPtJam "03/0//9 

ORIGINATING PARTY OTHER PARTIES 

UBJECT 

frsCUSSION 

,. 

ISTRIBUTION SIGNED 



MEMORANDUM OF MEETING OR CONVERSATION 

%TELEPHONE 0 PERSONAL TIME: 2: Q5': 1?7 DATE: 2k 
ORIGINATING PARTY OTHER PARTIES 

FISCUSSION 



Department of Energy 
Los Alamos Area Office 

Albuquerque Operations Office 
Los Alamos, New Mexico 87544 

FEB 08 1994 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

Barbara Hoditschek 
Permit Section Coordinator 
Hazardous and Radioactive 

Materials Bureau 
New Mexico Environment Department 
525 Camino de los Marquez 
P. 0. Box 26110 
Santa Fe, New Mexico 87502 

Dear Ms. Hoditschek: 

During a phone conversation on January 20, 1994, Los Alamos 
National Laboratory (LANL) and New Mexico Environment Department 
personnel discussed whether there was a need for public 
information meetings concerning LANL's Research, Development, 
and Demonstration permit applications. At the time, your staff 
also indicated that a single public information meeting could be 
arranged that would include discussions of both the Hydrothermal 
Process and Packed Bed Reactor/Silent Discharge Plasma 
experiments. 

Because so few comments resulted from the public review of the 
permit applications, the Department of Energy and LANL have 
determined that no need for public information meetings exists. 
Therefore, we are declining the opportunity to hold public 
information meetings. This letter should provide adequate 
documentation for the administrative record. 

If you have any questions, please contact Jon Mack of my staff 
at (505) 665-5026. 

LESH:9JM-055 

CC: 
See Page 2 

Sincerely, 

~ftlC 
Josep c. Vo 
Envir nment, 

Branch 

lla, Chief 
Safety and Health 



Barbara Hoditschek 

CC: 
K. Hargis, ESH-8, LANL, 

MS-K490 
J. White, ESH-8, LANL, 

MS-K490 
J. Coogan, CST-6, LANL, 

MS-E525 
R. Oldenborg, CST-4, LANL, 

MS-J567 

FEB 08 1994 
2 



BRUCE KING 
GOVERNOR 

February 9, 1994 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Ms. Victoria Parrill 
900 Calle Carmelita 
Santa Fe, New Mexico 87501 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Comments on the Research, Development and Demonstration 
Packed-Bed Reactor/Silent Discharge Plasma (RD&Dl) and the 
Hydrothermal Processing unit (RD&D2) draft Permits 

Dear Ms. Parrill, 

The New Mexico Environment Department (NMED) received your 
request for a public hearing on the above mentioned draft Permits 
proposed for the U.S. Department of Energy/Los Alamos National 
Laboratory (DOE/LANL) . Your request for a hearing for both of 
these draft permits was received on December 15, 1993, during the 
public comment period. Your request however, failed to define 
the reasons as to why a public hearing should be held regarding 
the proposed draft Permits. 

Your reasons for requesting that a public hearing should be held 
on these draft Permits must be recieved by NMED within ten (10) 
days of the receipt of this letter. Your response should include 
issues that NMED is able to address in the proposed RD&D draft 
Permits. 

If you prefer, your letter may request that a meeting with you 
and DOE/LANL be held in order to fully respond to the concerns 
you may have. This is in accordance with (HWMR-7), Part IX, 
Section 902 .A. 4., (see enclosure) which states that, the NMED, 
acting in conjunction with the applicant, will respond to the 
request in an attempt to resolve the issues regarding the 
proposed draft Permits. 

If we do not receive your response within the designated time, we 
must assume that your concerns are satisfied. NMED will then 
close the public comment period and make a final decision on the 
draft permit without holding a formal public hearing. 



Page 2 
Parrill: Comment 
February 9, 1994 

If you have any questions regarding this process, you may contact 
Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~~L 
Barbara Hoditschek, Program Manager 
RCRA Permits 
Hazardous and Radioactive Materials Bureau 

Enclosure 

cc: Benito Garcia, Bureau Chief, HRMB 
William K. Honker, U.S. EPA Region 6 
John Mack, DOE LAAO 
Tony Grieggs, LANL EM-8 
Tracy Hughes, OGC 



! 

c~i~~2~ f~o~ Part ~I cf these requla~~ons: 

~. Sec~~on 265.:19; and 

.. , 
b .. Sec-cion 265.::..50 . 

PART VII - STA.ND.A...J:tDS FOR TEE 
MANAGEME~IT OF SPECIFIC HAZAF~OUS 

HASTES ~u SPECIFIC TYPES OF 
HAZARDOUS WASTE MANAGE1-1EHT FACILITIES 

701. ADOPTION OF 40 CFR PART 266. The regulations of the United 
States Environmental ?rotection Agency set forth in 40 CFR Part 
266, through July 1, ~992, are hereby incorporated as Part VII of 
the New Mexico Hazardous Waste Management Regulations. 

PART VIII - LAND DISPOSAL 
RESTRICTIONS 

801. ADOPTION OF 40 CFR PART 268. The regulations of the United 
States Environmental ?rotection Agency set forth in 40 CFR Part 
268, through July ~' 1992, are hereby incorporated as Part VIII of 
the ilew Mexico Hazardous Waste Management Regulations. 

PART IX - THE HAZARDOUS WASTE 
PERMIT PROGRAM 

901. ADOPTION OF 40 CFR PART 270. The regulations of the United 
States Environmental ?rotection Agency set forth in 40 CFR Part 
270, through July 1, :992, are hereby incorporated in Part IX of 
the New Mexico Hazardous Waste Management Regulations. 

902. PERMITTING PROCEDURES. 

A. Pe~t Issuance or Denial. 

1. Once an application is complete, the Secretary shall 
prepare and issue either a Draft Permit or a Notice of 
Intent to Deny. 

2. 

a. A Draft Fermi t shall contain all conditions, 
compliance schedules, monitoring requirements and 
technical standards for treatment, storage, and/or 
disposal provided for in 40 CFR Part 270. 

b. A Notice of Intent to Deny shall state the 
Secretary's reasons for the intended denial. 

J.ny [)~"' i-'- :Je,...,~t· or ~ro+- i C"' or~ Tnr~nt to D - ar J •• .... ~~- ~ _;_uu.. •• L~ ~ _ • ~e. eny prep ~eo 



·~-~ -c Z'. n.c,;, 

c.:f the 

f~c~ shce~ shall be scG~ tc t~c 29plican~; to any st~tc 
or fcder~l ag2ncy, as a9plicable; 
any other p2rson. 

and, on rcques~, to 

3. The Secretary shall give uublic notice tha-c a Draft 
Penli t or a lTotice of Intent_ to Deny has been prepared, 
and shall allow forty-five ( 45) days for revier..; and 
public comment, including requests for public hearing. 

4. If the Secretary issues a Draft Permit, and a timely 
written notice of opposition to the Draft Permit and a 
request for a public hearing is received, the Depa~ment, 
acting in conjunction with the .applicant, will respond 
to the request in an attempt to resolve the issues giving 
rise to the opposition. If such issues are resolved to 
the satisfaction of the opponent, the opponent may 
withdraw the request for a public hearing. 

5. No ruling shall be made on permit issuance or denial 
without an oppo~unity for a public hearing, at which 
all interested persons shall be given a reasonable chance 
to submit significant data, views or arguments orally or 
in writing and to examine witnesses testifying at the 
public hearing. A public hearing shall be scheduled if: 

a. the Secretary issues a Notice of Intent to Deny, 
and a timely request for public hearing is received 
from the applicant; 

b. the Secretary issues a Draft Permit, a timely 
request for public hearing is received from any 
person opposed to the granting of a permit, and such 
person does not subsequently withdraw the request 
pursuant to Section 902.A.4 of these regulations; 
or 

c. the Secretary determines, no later that five ( 5) 
days following the end of ·the comment period 
specified in Section 902.A.3, that a public hearing 
should be held notwithstanding the absence of a 
timely request for public hearing. 

6. The comment period specified in Section 902 .A. 3 shall 
automatically be extended to the close of any public 
hearing. 

7. The Secretary shall give due consideration and the 
weight he/she deems appropriate to all comments received 
during a public comment period and to all relevant facts 
and circumstances presented at a public hearing. 
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LOS ALAMOS. NATIONAL LABORATORY 
I 

I 

ENVIRONMENTAL PROTECTION (ESH-8) 

HAZARDOUSiAND SOLID WASTE SECTION 

FAX TRANSMI'M'AL SHEET 

FAX#: (505) 667-5224 VERIFICATION #: (505) 665-0792 

DATE: --WJ.,.....~~~..:.....--- ID # LOG NO: ESH-8:94-FAX-

FROM: -r Gt=\e.sss PHoNE#: (_) ro~s -D451 
I 

11 I . : VERlFY 
TO:LOtbe;us AM!wl"f'tf'I\X. #: (_) ~J.?-4 3~/ PHONE# (_J ___ _ 

GRP/ORG: NMED 
VERIFY' 

TO:-~----- FAX#:' (_) _____ PHONE#(_) ___ _ 

GRP/ORG: 
VERIFY 

TO: _______ FAX#:· (_) _____ PHONE#(_l ___ _ 

GRP/ORG: 
.J. + I' I I +: MESSAGE: E.s troa e.d a tt e.m·!6Sloh5or 

s i lc.wt [)' sc har~t Pleas Mg expf r; VV\f.!O+. 

Cy: HSWS File 
CRM-4, MSA150 

January 6. 1994 

ONLEADf' 
f\'h~ 
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Los Alamos 
NATIONAL LABORATORY 

ws Al12mos Ntttioruzl lAboratory 
ws Al.r'I'IOS, New Maico 8754.5 

Balwanth Reddy Gudoor 
Technical Analysis and Permits Section . 
Air Pollution Control Bureau 
1190 St. Francis Drive 
P. 0. Box 26110 
Santa Fe. New Mexico 87502 

P.2/6 

Date: Januaty 21,1994 
In Reply Refer To: ESH-8/ AQMS-94-0017 

Mail Step: 1<490 
Telephone: (505) 667-2416 

AIR EMISSIONS REVIEW OF THE PACKED BED REACTOR/ SILENT DISCHARGE PLASMA (PBRISDP) TREATMENT PROCESS 

Dear Gudoor: 

Thank you for your inquiry regarding the estimated air emissions from the Packed Bed Reactor/ Silent Discharge Plasma (PBRISDP) treatment process. At your request, a second review has been performed using information contained in the RCRA draft RD&D permit for this project. 

The PBRISDP treannent process was frrst reviewed on July 14. 1992 to detennine the applicability of AQCR 702-Permits. The preliminary infonnation supplied by the operating group at that time indicated emission levels from the project were well below the threshold values allowed under AQCR 702. A copy of the review is attached. 

Los Alamos National Laboratory has an air emissions review process in place which reviews potential air emissions on all operations proposed at the Laboratory. The reYiew process estimates potential air emissions from the proposed project and identifies pennitti.ng issues related to New Mexico Air Quality Control Regulations (AQCR) and National Emission Standards for Hazardous Air Pollutants (NESHAP). Approximately 150 proposed projects are reviewed per year through this process. If you would like to know more about this review process, please let U§ know and we would be happy to discuss the process with you in more derail, 

The estimates shown in Table 1 are taken from the anticipated product generation rates for a typical waste stream treated by the PBRISDP. as shown in the example on page CS and from the waste profile information contained in Attachment L of the draft pennit. 

The draft pennit also indicates that the PBRISDP process has a 99.99% destruction efficiency for organic constituents present in the waste feed. Waste generated from the process includes C02. COt H20. acids, 1ll1Ie8Cted feed waste, and reaction by-products. The maximum amount of waste to be treated by the PBRISDP process will be 36-108 kg/day. Our emissions estimates are based on a process throughput of 108 kg/day (238.14 lb/day). Hourly and yearly emission estimates are based on the conservative assumption that the process will operate 8 hours per day, 365 days per year. 
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Mr. Gudoor 
ESH-8/AQMS-94~0017 

-2-

TABLE 1 

Chemical 
Usage/ Hourly 

Production Emissions 
Name (lb/dayl (lb/hr) 

Wast~ F!:f:d 
Otl 238.1 3.0E-2 

Emission :eJ;:ggu~i§ co 7.0E-7 8.8E-8 
HCl 1.7 0.2 
TCE 3.1E-5 3.9E-6 
NOx 0.:027 3.4E-3 
Me~l alcohol 0.71 8.9E-5 
Ethy ether 0.24 3.0E-5 
IsoproCyl alcohol 28.6 3.6E-3 
Meth{; ene chloride 0.24 3.0E-5 
Ethy: acetate 0.24 3.0E-5 
Methyl ethyl ketone 49.3 6.2E-3 
Carbon tetrachloride 19.3 2.4E-3 
Chloroform 0.24 3.0E-5 
Isobutyl alcohol 0.24 3.0E-5 
Trichloroe~~ene 0.24 3.0E-5 
n-Butyl alco ol 0.24 3.0E-5 
Toluene 0.24 3.0E-5 
2-Ethoxyethanol 0.24 3.0E-5 
MIK 0.24 3.0E-5 
Perchloroethylene 0.93 1.2E-4 
n-Butyl acetate 0.29 3.6E-5 
Chlorobenzene 0.24 3.0E-5 
Ethyl benzene 0.24 3.0E-5 
Xylenes 7.86 9.8E-4 
Styrene 0.24 3.0E-5 
Cyclohexanone 0.24 3.0E-5 
2-Butoxyethanol 0.24 3.0E-5 
Dichlorobenzene 0.24 3.0E-5 
Hexane 0.24 3.0E-5 
Tetrahydrofuran 0.24 3.0E-5 
Isobutyl acetate 0.24 3.0E-5 
n-Pr~yl acetate 0.24 3.0E-5 
Prop alcohol 0.24 3.0E-5 

NQn-mfilllan~ hxdmcarbgns 
200.9 2.5E-2 

P.3/6 

· January 21, 1994 

Yearly ~CR 702 
Emissions reshold 

(lb/yt) {lh/hrl 

86.9 0.33 a 

2.5E-4 lO.Ob 
630.7 0.467 

l.lE-2 
9.9 10.0 b 
0.26 17.3 
8.7E-2 80.0 

10.4 65.3 
8.7E-2 23.3 
8.7E-2 93.3 

18.0 39.3 
7.0 2.0 
8.7E-2 3.33 
8.7E-2 10.0 
8.7E-2 18.0 
8.7E-2 10.0 
8.7E-2 25.0 
8.7E-2 1.27 
8.7E-2 13.7 
0.34 22.3 
0.10 47.3 
8.7E-2 23.3 
8.7E-2 29.0 
2.87 29.0 
8.7E-2 14.3 
8.7E-2 6.67 
8.7E-2 8.0 
8.7E-2 20,0 
8.7E-2 12.0 
8.7E-2 39.3 
8.7E-2 46.7 
8.7E-2 56.0 
8.7E-2 33.3 

73.4 10.0 
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Mr. Gudoor 
ESH-8/AQMS-94-0017 
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P.4/6 

January.21, 1994 

TABLE I (continued) 

HeavyMetm 
Cadmium 
Chromium. 
Iron 
Molybdenwn 
Selenium 
Silver 

l.lE-4 
2.3E-2 
1.3E-2 
7.3E-3 
1.6E-4 
l.OE-4 

Additional hea.¥}" metals 
(including lead) 1 .OE-3 

1.3E-5 
2.9E-3 
1.6E-3 
9.1E-4 
1.9E-5 
1.2E-5 

1.3E-4 

a AQCR 702 threshold value is for mineral oil. 

3.9E-2 
8.47 
4.65 
2.7 
5.7 
3.6E-2 

0.37 

0.00333 
0.00333 c 
0.0667 
0.333 
0.0133 
0.000667 

5 tons/yr 

b An ambient air quality standard exists for this chemical; therefore. combined 
regulated emissions cannot exceed 10 poundslhr or 25 tons/yr. 

c Emission factor is for chromium VI although, all oxidation states (n,ID, and VI) of 
chromium are present in the treated waste stream. 

The estimated emissions may vary in both amounts and chemical types but, as can be seen 
from both reviews, emissions will not exceed 10 pounds per hour or 25 tons per year (5 tons per year for lead). Furth.ennore, none of the chemicals emitted to the atmosphere will exceed the applicable AQCR 702 threshold value. 

If you have any questions regarding these reviews or the Laboratory's air emissions review process, please contact Tony Grieggs at (505) 665-0451 or Jean D~wart at (505) 665-0239. 

.JDffGILM:smm 

Attach: a/s 

Cy: J. Coogan. CLS-6, MS E525 
T. Grieggs, ESH-8, MS: K490 
S. Fong, DOE LAAO, MS A316 
J. Mack, DOE LAAO, MS A316 
EM-8 Reading File . 
CRM-4, MS AlSO 
Circ. File 

Sincerely, 

Jean Dewart, 
Section Leader, 
Environmental Protection 
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to 

$1'WIOI.. 

Los Alamos National Laboratory 
Los Alamos. New MexiCo 87545 

Louis Rosocha, CLS-6, MS J564 
John Coogan, CLS~6, MS ES2S· 
Doug Stavert, EM-8 ;)~) 

EM-8:92-1872 

memorandum 
OATE. July 14, 1992 

.... N. STOPIT£~EP!o!OioiE: K4 g 0 I 5 - 0 2 3 5 

SU8JIEC:T· DBY'BLOI'IIIIIft/'f118TIIIG 0'1 'l"WO-STAGS TIIUDL/RC)ftii"''MAL WASH nss~ucTIO., cas•• ovss~zONNazaa Ro•. t2-022s, 92-022&, 92-0194 AND 92-0224), HOHRADIOACTrv. Ala BM%SSIO.S aBVlBW 
This review of the hazardous organie compound destruction methods referenced in the above questionnaires and disscussed below, has detemined an air quality permit is not required under New Me~ico Air Quality Control Regulation CAQCR) 702 - Per.mits. Under AQCR 702, a permit is required when a source could emit an air pollutant in excess of ACQR 702 thresholds. A stationar,y source is defined as any building, structure, equipment, facility or installation which emits or may emit air contaminants. 

According to information provided, this project will take·place at TA-3S~ Buildings 128 and 125. It consists of three phases all aimed at destroying hazardous organic compounds such as trichloroethylene CTCE), trichloroethane CTCAJ, perchloroethylene CPCA), and Freon TF (trichlorotrifluoroethane). The first step of the project is to simulate contaminated oils b¥ mixing cutting oils and transformer oils with one, two or all of the above compounds. The mixture is then fed into the first stage of the descruction process, which is a packed bed reactor containing aluminum beads. The mixture is •cooked• within the reactor chamber. The oil and compounds within the reactor become vaporized and are ·directly fed into the second destruction phase. 
A silent discharge plasma offgas treatment system consists of a glass tube with a ·positive and negative charge applied to both sides of the tubing. The vapori~ed mixture passes through the tubing causing the electrons within the mixture to become •excited•. This excitation causes the compound to be broken apart into water, carbon dioxide and hydrochloric acid components. Occasionally, hydrogen fluoride will result if a fluorinated hydrocarbon is used as a feed material. These products are routed to a scrubber system where the acid (HCl<lOO ppm) is neu~ralized. 

The third experimental treatment method is similar to the plasma system. It involves an electron accelerator which agitates the electrons in the mixture and, like the silent discharge plasma system, renders the compound non-hazardous. 
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Emissions are estimated based on the amount of feedstock that remains after treatment. Previous studies of this treatment system have demonstrated a reduction in chloro/h~locarbons from amounts greater than 1000 pprn co less than 100 p"·!J. This corresponds to an efficiency rate of 99.999t. Em~ssions of byproducts CHCl & HF) are also estimated. 
' 

Table 1 shows th~ calculated maximum emission rates based on the information provided, and the AQCR 702 thresholds for the reported chemicals. 

Trichloroet::hy lene' 
Trichloroethane 
Perchoroethylene 
Hydrochloric acid 
Freon TF 
Carbon tetrachloride* 
Chloro form• 
Methylene chloride* 
Hydrofluoric acid 

NR: Not Regulated 

Wt.l 1 

Emissions 
(lb/hr 

4.4E-5 
4.4E-5 
4.4E-5 
l.JE-8 
4.4£-5 
2.6E-5 
2.2E·S 
2.2E-5 
l.3E-5 

ACQR 702 
Thresholds 

(lb/hr) 

18.00 
3.00 

22.30 
0.467 
Nlt 
2.00 
3.33 

23.30 
0.167 

Percent 
Volatizat:ion 

1 
1 
1 
l 
1 
1 
1 
1 
1 

•· If these materials are used, a special work permit (SWP) will be filed. 

Provided that these are the only types and quantities of materials used, this source will not require per.mitting under AQCR 702. Should it be necessary to use different materials, please contact me so that we can re-evaluate the potential for air emissions. 

Please call me at'665-0235 if you have any questions. 

DS/le 

Cy: 0. Garvey, EM-8, MS K490 
Air Quality source Review tile 
Circ. File 
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ORIGINATING PARTY OTHER PARTIES 

Lr~AJL 

UBJECT 

frscussroN 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 6 

.\~t( ij u \~~ 
w~ ; 6 1994 i 

Ms. Barbara Hoditschek 

1445 ROSS AVENUE, SUITE 1200 
DALLAS, TX 75202-2733 

RCRA Permits Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
525 Camino De Los Marquez 
P.O. Box 26110 
Santa Fe, New Mexico 87502 

Re: Research Development and Demonstration Draft Permit 
Hydrothermal Processing Unit 
Los Alamos National Laboratory, NM0890010515 

Dear Ms. Hoditschek: 

The Environmental Protection Agency (EPA) has reviewed and has no 
comments on the draft permit for the Hydrothermal Processing unit 
which will be used in experimental destruction of hazardous waste 
generated at Los Alamos National Laboratory. Should you have any 
questions, please contact at (214) 655-7441. 

Barbara Driscoll, Environmental Geologist 
New Mexico/Federal Facilities Section 
RCRA Permits Branch (6H-PN) 

~ Printed on Recycled Paper 
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Ms. Barbara Hoditschek 
RCRA Permits Program Manager 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
525 Camino De Los Marquez 
P.O. Box 26110 
Santa Fe, New Mexico 87502 
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Re: Research Development and Demonstration Draft Permit 
Packed-Bed Reactor/Silent Discharge Plasma unit 
Los Alamos National Laboratory, NM0890010515 

Dear Ms. Hoditschek: 

Enclosed are the comments made by the Environmental Protection 
Agency (EPA) on the draft permit for the Packed-Bed Reactor/Silent 
Discharge Plasma (PBR/SDP) unit which will be used in experimental 
destruction of hazardous waste generated at Los Alamos National 
Laboratory. Should you have any questions on these comments, please 
contact Barbara Driscoll at (214) 655-7441. 

Sincerely, 

uk~Ychief 
New Mexico/Federal Facilities Section 
RCRA Permits Branch (6H-PN) 

Enclosure 

@ Printed on Recycled Paper 



CO}Ll.iENTS 

1. Upon completion of this Research, Development and 
Demonstration (RD&D) project should Los Alamos National 
Laboratory decide to permit a permanent PDB/SDP unit it will 
need to be permitted as an incinerator under 40 CFR 264 
Subpart 0 and should also meet the requirements of EPA's 
Combustion Strategy. 

2. In addition, the permit regulatory limits in Subpart 0 need to 
include, but are not limited to the following items: 

a. What parameters need to be measured to ensure that the waste 
feed cuts off if the unit is not operating within 
specifications? 

b. The amount and type of anticipated emissions need to be 
defined. How will LANL know when complete combustion has 
occurred. These parameters need to be defined. 

3. On page A3, the indented paragraph on monitoring indicates 
that monitoring could be operated continuously during the 
RD&D experiments, but it may not be necessary. Monitoring 
should be continuous or else there is no way to determine if 
the process is stable or not. EPA is concerned that if 
monitoring is not continuous then the waste material is being 
burned for destruction purposes and not RD&D. 

4. There are two typos on page C2, second paragraph, sentences 3 
and 5 do not start with capital letters. 

5. On page CB, under the section entitled, "Objective", paragraph 
three indicates that the wastes in storage at LANL are 
described in Attachment ~1. There is no Attachment 11 in the 
permit. 
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Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexic<? 87544 

OCT 1 8 1993 

Ms. Barbara Hoditschek 
Permit Section Coordinator 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P. o. Box 26110 
Santa Fe, NM 87502 

Dear Ms. Hoditschek: 

Following a meeting on September 24, 1993, amongst the 
Department of Energy, the Los Alamos National Laboratory (LANL), 
and New Mexico Environment Department (NMED) personnel, 
Mr. Amindyas requested further information regarding the 
projection of the Guaje Mountain fault which passes through 
Technical Area 35. That request was transmitted directly to 
LANL via facsimile on September 27, 1993. The enclosed document 
provides a response to Mr. Amindyas' request. 

Also incorporated into the enclosure is a response to an 
additional request made by your staff during a telephone 
conversation between LANL and NMED personnel on September 30, 
1993. During that conversation, LANL was asked to include a 
discussion of building inspections in the response to the 
initial inquiry. If you would like to discuss this matter 
further or if you have any questions, please contact Jon Mack of 
my staff at 665-5026. 

LESH: 7JM-083 

Enclosure 

cc w/enclosure: 
J. Mack, ES&H, LAAO 
T. Gunderson, EM-DO, LANL, 

MS-J591 
T. Grieggs, EM-8, LANL, 

HS-K490 

Sincerely, 

J~c~ Josep C. V ella, Chief 
Envir nmen~Safety and Health 

Branch 



Response to request for clarification of geology for the 
proposed RD&D project at TA-35-128 Packed Bed Reactor/Silent 
Discharge Plasma Treatment Unit. This request was made by 
FAX transmittal from the NMED to LANL on 9/27/93. For 
clarity, each question is repeated below and immediately 
followed by the Laboratory's response. 

1. Provide a brief geologic description of the RD&D 
facility area (i.e., types of rock assemblages and 
their ages.) 

RESPONSE: 
The following geologic description is based on 
mapping of the area containing TA-35 by LANL 
geologists in 1990 (Vaniman and Woheltz, 1990) . 
At TA-35, all of the exposed rocks are of the 
Tshirege member of the Bandelier Tuff which is 
about 1.13 million years old. The surface and 
near surface rock consists of nonwelded to 
moderately-welded tuff (Unit 3), ranging from 50-
100 feet thick along the mesa top. Underlying 
this is a layer of nonwelded tuff ranging in 
thickness from 15 to 80 feet (Unit 3 nw) . The 
lowermost exposed layer consists of moderately- to 
densly-welded tuff with a thickness of 90-150 feet 
(Unit 2) . 

2. How (on what basis) did LANL deduce that a fault 
probably passes east of the PBR/SDP Lab? 

RESPONSE: 
The projected fault line is based on information 
gathered during a seismic hazard evaluation for 
TA-55 in 1990 by LANL geologists (Vaniman and 
Wohletz, 1990) . 

To the north of Los Alamos the presence of the 
Guaje Mountain fault is indicated by discrete 
fault scarps. However, in the area surrounding 
TA-35 similar scarps have not been observed. 
Instead, the projected fault line is based on 
dispersed surface features which represent the 
most probable southern extension of the fault. 
Surface features evaluated include fractures, 
micrograbens, and "zipper joints." 

3. Mention in your response that experiments (pilot
scale) will be conducted in building 128 but 
large-scale treatment of the hazardous waste shall 
be conducted at a new location away from the 
subject fault zone. 
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RESPONSE: 
The Laboratory believes that, because the PBR/SDP 
project located in TA-35-12~ is a pilot-scale 
experiment, any release that might occur as a 
result of seismic activity, would pose little or 
no threat to human health or the environment. 
Previous bench-scale studies using surroq~te 
materials, similar to those proposed under the 
RD&D permit application, have not exceeded any 
Laboratory safety or environmental criteria. 

Volumes of waste to be treated and the rates of 
treatment as proposed in the permit appli~ation 
are adequate to demonstrate, as pilot-scale, the 
effectiveness of the technology. It is 
anticipated that if the project were to be 
modified for large-scale treatment test a new 
experimental location would be selected. However, 
should additional geological information become 
available which verifies no Holocene movement in 
the area of the projected fault line, the 
Laboratory may choose to continue larger scale 
experiments in building 128 (see response to 
questions 2 and 4). However, any increase in 
scale of the project would require a modification 
to the RD&D permit and subsequent approval by your 
office. 

During a telephone conversation between Laboratory 
and NMED personnel on 9/30/93, NMED requested that 
the Laboratory perform annual visual inspections 
of building 128 to ensure that no structural 
damage has occurred due to ground movement. 
Inspections of Laboratory buildings, including 
TA-35-128, are conducted by the Laboratory's 
Maintenance Group, ENG-6, on a regular basis 
(currently every six months) . These inspections 
include visual checks for damage or deterioration 
related to the physical structure of the building 
(i.e., Cracks in foundations or walls, 
deterioration of materials, settling of foundation 
or walls, any other signs of settling or building 
movement) as well as checks of mechanical and 
electrical systems. For any damage of 
deterioration observed during the inspection, 
appropriate documentation is generated and 
corrective action taken. Consequently, we do not 
believe that any additional efforts at inspection 
are necessary. 
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4. How old is the fault? Basis? C13/C14? 

RESPONSE: 
TA-63 is the proposed location for the new 
Hazardous Waste Treatment Facility. As required 
to comply with the seismic standard in HWMR-7, 
Pt. IX, 270.14 (b) (11) (ii), subsurface exploration 
was performed at TA-63 during the fall of 1992 and 
summer of 1993 by Woodward-Clyde Federal Services 
under contract to LANL. Exploratory trenches were 
excavated across TA-63 within the bounds of the 
proposed treatment facility as well as across the 
projected extension of the Guaje Mountain fault 
immediately to the west of the proposed site, and 
directly south of TA-35-128. As a result of that 
work it was concluded that "no faults which have 
had displacement in Holocene time are present at 
TA-63 or in the vicinity of the Guaje Mountain 
fault projection. In addition, no lineations 
which suggest the presence of a fault (which has 
had displacement in Holocene time) are present 
within 200 feet of the proposed Hazardous Waste 
Treatment Facility." (See attached letter). The 
overlying material was dated by a combination of 
14C analysis and estimates of soil development 
rates. 

A subsequent fifth question was forwarded via phone. The 
question and its response follows: 

5. What plans do you have for testing the ambient air 
around the facility? 

RESPONSE: 
LANL does not propose to do any ambient air 
monitoring at this location as a reBult of this 
unit being located there. It is proposed specific 
pieces of equipment and valves be monitored as per 
Subpart BB of 40 CFR Part 264 of RCRA. It is 
anticipated that the Air Quality Section EM-8 will 
conduct this monitoring activity. 
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Woodward-Clyde 8 
Eng1neenng & sc•ences applied to the earth & ots envoronment 

September 22, 1993 

Mr. John Tegtmeier 
Los Alamos National Laboratory 
EM-7, M5-K517 
Los Alamos, NM 87S4S 

Subjttt EVALUATION OF THE POTENTIAL FOR SURFACE FAULTING AT 

TECHNICAL AREA 63 

Dear Sir: 

CompliaDce with the seismic standard lis1ed in 40 CHt 264.18(a) is required for porti0111 of 

new facilities where ~ent, storqe, or disposal c-4 bulldous wuae will be c:oaducted. 

Because tbe proposed Hazardous Waste Treaament FICility (HWTF) at 1echnical Area 63 

(TA-63) will be used for treatment of hazardous waste, ponioas of this facility must not be 

located within 200 feet of a fault which bu had displacemeat in Holocene time. 

To dcmonsttatc complianc:e with this seismic staDdald, subsmflce exploration (trenching) was 

conducted during the fall of 1992 and tbe summer c-4 1993. As required by 40 QiR 

270.14(b)(ll)(ii)(B), trenches were excavated acrou tbe full east-west extent of TA-63 

including the proposed HWTF treatment buildina si1e. The treDCbes were oriented 

perpendicular to tbe north-south treodin1 Guaje Movmain fllllt wbich WU suspecu:d to pass 

within 3,000 feet of tbe proposed facility. In ldditioa. a 492-foot uach wu excavated 

across tbe mapped projection of tbe fault jUit west of Pajarilo Rold and TA-63. 

Based on the subsurface exploration, we can conclude 1bat DO faults which have bad 

displacemeDt in Ho1oceDe time are present ll TA-63 or in tbe vicinity of tbe Guaje Mountain 
fault projectioa. In additioa, no 1iDeatioDs which sugeat tbe presence of a fault (which bas 

had displacement in HolocCne time) are present within 200 feet of the proposed HWIF 

facility. Formal results will be summarized in a tqXJrt to be issued after review by OOE 

Headquanen ~late 1993 or early 1994. 

Woodwlll'd-a,de ~ Set lflc81 • A subsidiary of Woodward-Clyde Group. Inc. i 
500 12th Street. Su1te 100 • Oakland. Californ•a 94607 
510-893-3600 ·Fax 510-874-3268 



Mr. John Tegtmeier 
September 22, 1993 
Page 2 

Please feel free to call if you have any questions. 

Best regards, 
WOODWARD-CLYDE FEDERAL SERVICES 

JVIAI J4. ()j~ 
Ivan G. Wong U 
Vice-President and Manager 
Seismic Hazards Branch 

cc: Dean Keller, ENG-00 
Jamie Gardner, EES-1 

Woodward .Clyde 
Federal Services 

01922931313 
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SENT BY!Xerox Telecopier 7021 ;10-16-93 6!36AM 5056654504~ 

Department of Energy 
Field Office, Albuquerque 
los Alamos Area Office 

los Alamos. New Mexico 87544 

1 505 6274361;# 2 

, . ocT 1 8 1993 1 !\ .. "'o~ifllfll r _ () ~' ""' . -r ,s u f fl-'V'' ...,. ~ 1/ ....,ru-r. 
f. ro,-,...;._ ti!PrfW\~ ~c~te.d· Ms. Barba~a Hoditschek 'f J~~·· -·v Permit Section Coordinator 

Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
P. 0. Box 26110 
santa Fe, NM 87502 

Dear Ms. Hoditschek: 

Following a meeting on September 24, 1993, amongst the Department of Energy, the Los Alamos National Laboratory (LANL), and New Mexico Environment Department (NMED) personnel, Mr. Am!ndyas requested further information regarding the projection of the Guaje Mountain fault which passes through Technical Area 35. That request was transmitted directly to LANL via facsimile on September 27, 1993. The enclosed document provides a response to Mr. Amindyas' request. 

Also 1ncorpo~ated into the enclosure is a response to an additional request made by your staff during a telephone conversation between LANL and NMED personnel on September 30, 1993. During that conversation, LANL was asked to include a discussion of building inspections in the response to the initial inquiry. If you would like to discuss this matter further or if you have any questions, please contact Jon Mack of my staff at 665-5026. 

LESH: 7JM-083 

Enclosure 

cc wlenclosure: 
J. Mack, ES&H, LAAO 
T. Gunderson, EM-DO, LANL, 

MS-J591 
T. Grieggs, EM-8, LANL, 

MS-K490 

Sincerely, 

ella, Chief 
Safety and Health 
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Response to request for clarification of geology for the 
proposed RD&P project at TA-35-128 Packed Bed Reactor/Silent 
Discharge Plasma Treatment Unit. This request was made by 
FAX transmittal from the NMED to LANL on 9/27/93. For 
clarity, each question is repeated below and immediately 
followed by the Laboratory's response. 

1. 

2. 

3. 

Provide a brief geologic description of tbe RD&D 
facility area (i.e., types of rock assemblages and 
their ages.) 

USPOHSE: 
The following geologie description is based on 
mapping of the area containing tA-35 by LANL 
geologists in 1990 (Vaniman and Woheltz, 1990). 
At TA-35, all of the exposed rocks are of the 
Tshirege member of the Bandelier Tuff which is 
about 1.13 million years old. The surface and 
near surface rock consists of nonwelded to 
moderately-welded tuff (Unit 3), ranging from 50-
100 feet thick along the mesa top. Underlying 
this is a layer of nonwelded tuff ranging in 
thickness from 15 to 80 feet (Unit 3 nw) . The 
lowermost exposed layer consists of moderately- to 
densly-welded tuff with a thickness of 90-150 feet 
(Unit 2) • 

How (on what basis) did LANL deduce that a fault 
probably passes east of the PBR/SDP Lab? 

RmSPONSJ:: 
The projected fault line is based on information 
gathered during a seismic hazard evaluation for 
TA-55 in 1990 by LANL geologists (Vaniman and 
Wohletz, 1990). 

To the north of Los Alamos the presence of the 
Guaje Mountain fault is indicated by discrete 
fault scarps. However, in the area surrounding 
TA-35 similar scarps have not been observed. 
Instead, the projected fault line is based on 
dispersed surface features which represent the 
most probable southern extension of the fault. 
Surface features evaluated include fractures, 
micrograbens, and 11 zipper joints." 

Mention in your response that experiments (pilot
scale) will be conducted in building 128 but 
large-scale treatment of the hazardous waste shall 
be conducted at a new location away from the 
subject fault zone.) , ....... ,,.,) ,, '~te rneer;,.,...QI. 

,) 
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USPOHSJ:: 
The Laboratory believes that, because the PBR/SDP 
project located in TA-35-128 is a pilot-scale 
experiment, any release that might occur as a 
result of seismic activity, would pose little or 
no threat to human health or the environment. 
Previous bench-scale studies usins surro~ate 
materials, similar to those proposed under the 
RD&D permit application, have not exceeded any 
Laboratory safety or environmental criteria. 

Volumes of waste to be treated and the rates of 
treatment as proposed in the permit application 
are adequate to demonstrate, as pilot-scale, the 

!
effectiveness of the technology. It is 
anticipated that if the project were-Eo be 
modified for large-scale treatment test a new 
experimental location would be selected. However, 
should additional geological information become 
available which verifies no Holocene movement in 
the area of the projected fault line, the 
Laboratory may choose to continue larger scale 
experiments in building 128 (see response to 
questions 2 and 4). ~, any incre._~~Jl 
scale of the project would require a modification 
to the ~&D permit and subsequent approval by your 
office. 

During a telephone conversation between Laboratory 
and NMED personnel on 9/30/93, NMED requested that 
the Laboratory perform annual visual inspections 

\of building 128 to ensure that no structural 
\damage has occurred due to ground movement. 
Inspections of Laboratory buildings, including 
TA-35-128, are conducted by the Laboratory's 
Maintenance Group, ENG-6, on a regular basis 
(currently every six months) . These inspections 
~n~lude visual checks for damage or det.erioration 
related to the physical structure 9f the building 
(i.e., Cracks in foundations or walls, 

'deterioration of materials, settling of foundation 
or walls, any other signs of settling or building 

.movement) as well as checks of mechanical and 
!electrical systems. For any damage of 
\deterioration observed during the inspection, 
!appropriate documentation is generated and 
corrective action taken. Consequently, we do not 
believe that any additional efforts at inspection 
are necessary. 
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How old is the fault? Basis? Cl3/Cl4? 

USPOHSB:: 
TA-63 is the proposed location for the new 
Hazardous Waste Treatment Facility. As required 
to comply with the seismic standard in HWMR-7, 
Pt.IX, 270.14(b) (11) (ii), subsurface exploration 
was performed at TA-63 during the fall of 1992 and 
summer of 1993 by Woodward-Clyde Federal Services 
under contract to LANL. ixploratory trenches were 
excavated across TA-63 within the bounds of the 
proposed treatment facility as well as across the 
projected extension of the Guaje Mountain fault 
immediately to the west of the proposed site, and 
directly south of TA-35-128. As a result of that 
work it was concluded that "no faylt,s which have 
had displacement in Holocene time-- arepresen~- at 
TA-63 or in the vicinity of the Guaje Mountain 
fault projection. In addition, no lineations 
which suggest the presence of a fault (which has 
had displacement in Holocene time) are present 
within 200 feet of the proposed Hazardous Waste 

!
Treatment Facility." (See attached letter). The 
overlying material was dated by a combination of 

~14C analysis and estimates of soil development 
!rates. 

A subsequent fifth question was forwarded via phone. The 
question and its response follows: 

5. What plans do you have for testing the ambient air 
around the racility? 

USPO'NSJC: 
LANL does not propose to do any ambient air . 
monitoring at this location as a reeult of this p 
'unit being located there. It is proposed specific,:; 

.' pieces of equipment and valves be monitored as peril 
· Subpart BB of 40 CFR Part 264 of RCRA. It is J 
·anticipated that the Air Quality Section EM-8 wil~J 

,; conduct this monitoring activity. 
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September 2.2, 1993 

Mr.JobD"AAJIIIIeler 
Lol AI,. Nadoaal Lablnray 
BM·7, MS--X517 
Lol .AI"DD', NM 17545 

5056654504 .... 1 505 8274361 :# 6 

Su.bjecz: EVALUA110N OJ' THE POTENTIAL ioa SUU'ACE FAULTING AT 

TECHNICAL AREA 63 

Dear Sir. 

Campli.ala widldle Miladc slaadlnl U.lld ill 40 eft 264.18(a) " mqub.t far paniGu It 

new fldlldel • ._. netmen&. ....,., or dilpaM1 ~ bulrdaul _. will be ~ 

BOCIUM die ~ Huardoua w ... 1'lellmeDl Pldlity (HW'I'I') • "hcbniC!II Ala 63 

CTA-63) will be UICid for tiiiCniMt olblaldoul -.. ponkma ~ dlil fldlky mua DOt bo 

lcealld wilbla 200 fee& of a fault wldch bu bad dllplpmaJt illlfoloseN time. 

To~ compliaDce widl dds ICdsmfc 111ndml, subllll't¥e apiGradca (~lliDI) wu 

~- durina ·die fall of 1992 and tbe rumm« rA 1993. AI ~ by 40 en 
270.14(b)(ll)(U)(B). ....... OJCC&Y...S l&:ftlll .. faD ....... ••t ~ TA-63 

includiftl die pCft!'lld HWTP 1niDMDI "'dWq -. n. ll'llldlel wens GriMred 

pc:rpeadicullr ID tba aanh-aath gencHna ~ Moaallla fall wlddl wu ...,.,..ro pua 

widlla 3,CID ._ ol me ,...- edlty. Ia lfkllclew a 412-fool lllllda wu ucavllld 

ICIUII tbe mapped piOjecQoll of lbe filllt just Will ol...,.. laid ud TA-63. 

Ba.l Cll 1be lllblurfa aplcradaa, WI CID eopdudl ... M faubl wldc:ll bave bid 

dlsp'wwent ia.Hokn• dme 111 ,_., 11 TA.Q «ill diD ¥idDky ~die CJu¥s Mtmrptn 

full pa..._ Ia lddilkll. DO IIDeeliml wbJdl lllJIIIt dlo pn r nee«. a f&alt (wbida bu 

had dbp ...... t ill Hokafte time) - ...... widdil 200 .. ~ .... J1ftiP*d HW1P 

fldlily. PonDal .-alD will be IWDIIIIdlld ia I RpCift 1D Ill ilaued lftlr tmeW by 001 

He-----.~ lUI 1993 or euty 1994. 

-dwad Clfde ............. , 11 • A II.IDaidlary of Woadwii'CI·Ciyde G~up. Ire. \ 

SOO 1 2ltl Sn.t. lklite 100 • Oallllnd. C.ufemla 8M07 
•• "'-•a•."YM • ~ •• S UI-87'-~:NA 



BRUCE KING 
GOkERI>'OR 

January 5, 1994 

ENVIRONtviENT DEPARTMENT 

I 1 arold Runnels Building 
I 190 Sl. Francis Drive, !'. 0. Box 26110 

San/a Fe, New Afexico 87502 
(505) 827-0070 

CERI'lFJJV MAIL ID. P 108 733 324 
RE'IORN Rmr R1Q11§11V 

'Ibny Grieggs 
Staff MsTber 
Los Alarros :National Laboratory 
M:rilstop K-490 
P.O. Box 1663 
Los Alarros, NM 87545 

.JllDI Ill \1. ESI'I:-.Os \ 
Sf_( IU I 4/.'1 

Ref: FACI' SHEEr on Los Alarros :National Laboratory PBR/SDP Unit experj.nent 
Sub: Possilile Air Quality Pennit Requirarent for PBR/SDP Unit 

Dear Mr. Grieggs: 

This letter is in regarding the U.S. Dep:rrtrrent of Energy (OOE) /Los Alarros 
National laboratory (LANL) for Research, Developn2Ilt and Deronstration e:xperirrent 
at the Packed-Bed Reactor/Silent Discharge Plasrra (PBR/SDP) Unit. 

The unit description given in the NMED Hazardous and Radioactive M::l.terials Bureau 
fact sheet states that, there will be sare air rx::>llutants Emitted frau this 
e:xperirrental source. 

Please note an air quality pennit rray be req_uired for this e:xperirrental source if 
any of the following are applicable: 

1) the Emission rate of any one regulated air rx::>llutant (nitrOJen oxides, 
carl::on rronaxide, non-:rrethane hydrocarb::)lls, total suspended prrticulate, 
sulfur dioxide) is greater than 10 ~ per hour or 25 tons per year, or 

2) the emission rate of iP-..-ad is greater than 5 tons per year, or 

',) any tox1 c air rx)llutc:.n~ listeD. in the 1\r;cr<. 7C2, Part Three 1\pp::::ndi.x A v.",ri.d: 
re:xcu.:_"\3~, the Hnission ratP shown in p::;unds p:2r hour. 



J 
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Ll\NL JlJJ,R/SDl' U11 it 
January 5 , JCJ 'J!l 
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It is very inp::lrtant to estirrate the tJ7P<2 and arrount of all fOSSible air pollutants fran this source to determine whether an air quality permit is required. 

A general air quality permit application is enclosed with this letter. Please estirrate all fOSSible air pollutants fran this e:xperirrent and indicate the rraximum enission rates of each pollutant in the enclosed application and subnit to our Depart:rrent for review. 

For your infonretion a copy of N;:f::R 702 and N;;tJJ.. 700 are enclosed with this letter which explains the p:orrnit requirarent detennina.tion procedure, and required p:ormit fee. 

AQCR 702, Part Two A.4 states that "for all sources subject to this regulation, applications for permits shall be filed prior to the carrrencerrent of the construction, m:xlification, or installation. Regardless of the anticip::tted ccnrrencerrent date, no construction, m:::xlification or installation shall begin prior to issuance of the permit" . 

If you have any questions, please call rre in Santa Fe at (505) 827-2412. 

Sincerely, 

~. . ~. ~ 
B:tlwanth ~ Gudoor 7-
Environrrental Engineer 
Technical Analysis and Pennits Section 
Air Pollution Control Bureau 

Enclosures: 1) General air quality p:ormit application 
2) A copy of AQCR 702 (explains permit applicability) 3) A copy of AQCR 700 (explains p:ormit fee requirerrents) 

xc: Barbara Hoditschek, Hazardous and Radioactive M::tterials Bureau, NMED 



TO: (fl.cord o( iltm checked abo....) 

;(E: tfeeltj o/ 1/u/,3 w/~ .1/!NL ,;, !IRM8. 

I 'illtVL w'tfJ arW jp rwd'e 14- bn~l :;edcJtC de.rq:. · ... 
~ !4e. £j) ~)) f'g,.e~~,.P Til-3.) ,dteq ad ct.fr~ecl Dn 

fle ~~,r; • 1 ".ep~m6el"' ac a ~e~ u/JP:. b?-A/L'..r 

a'~~ .... 

ti.L111VL ~ ~ ~e/ .fo J;uih'ld' .1-Afli'LJ. ~) 
/o Met-.f- ,1/t:r tp~ ~ /;, #;.e 1//Cthij-

? #';e Rb.t]) j4ci/.:t.J'. $1J reyc1~ Q;e jaf'UJVJ" 

e!JfuV/t lk:1L /nPj/ tVcar b;!(~ p;€ ~cft'va. 
~Ca4t at f,e t?t4ieC ?edt~ ~ $.e Vel?(; tn 

t/,.R_ /'IX) A ue .fr:ac~ ~ ~ ~ ~ ·. 
~0&>~!:::::¥---~.s::::: ~e ~ . _...., . . ,__ -~~--~~~~,~~~~~~~-------~ COHCI..IJSIOH$0 ACTION TAKEIC 1.1'- REQUIR£C 

·. 



BRUCE KING 
GOVERNOR 

September 28, 1993 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Jerry L. Bellows, Area Manager 
Los Alamos Area Office 
Department of Energy 
528 35th Street 
Los Alamos, New Mexico, 87544-5000 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Completeness of Packed-Bed Reactor/Silent Discharge Plasma 
Unit Permit Application 
EPA Identification Number - NM9570024423 

Dear Mr. Bellows, 

The Department of Energy and Los Alamos National Laboratory 
submitted a part B Research, Development and Demonstration permit 
application for the Packed-Bed Reactor/Silent Discharge Plasma 
Unit located in Technical Area 35. The permit application has 
been reviewed for completeness and determined to meet the 
requirements for RCRA permits identified in the State's Hazardous 
Waste Management regulations (HWMR-7). The draft permit will be 
prepared during the October - December 1993 quarter. Should any 
further questions arise, the New Mexico Environment Department 
may request additional information, but only when necessary to 
clarify, modify, or supplement previously submitted material. 
Requests for such additional information will not render an 
application incomplete. 

If you have any questions please contact Mr. Cornelius Amindyas 
at (505) 827-4308. 

Sincerely, 

~;/ddt 
Barbara HoditscheK 
Program Manager 
RCRA Permit Section 

xc: Benito Garcia, NMED, HRMB 
David Neleigh, EPA Region 6H-PN 
Jon Mack, DOE/LAAO 
Tony Grieggs, EM-8, LANL, MS-K490 
File Red, 93 
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RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

.... ,' 

( 

llandlorloJlJi, 0,811 1 O,o, ( 1 0,~ ~ Purmil Proc:o~~ing II 
I '"'••n J Permit Authority S/JIE IS, ( Suun 

I adlily Uamo ~- _________ _ 
LPA llo~pon!>iblu l'nr~on 

t81j)__Jl11L.L.I.L .. 1-L--1 _J_J 
1.-1 _I __ I 

,c.~A,A~ Statu 1\osponsihle Purson 

, - Scholl. Actunl 
,- ..... , 

Acllvlly Evon! Jlo5p. Seq. Ro5p. S-t~tus . Dolo Dalo AddiUpdoto 

Event Name Track Code Agoncy II Purson Codo (MMIDDIYY) (MMIDD/YY) Doloto/Palh 

ll(lplica--hCn GJ"',p/£tte. I R 11> I I I I.~ 0 I ~ L-L...J I cl A. A I ~ LJ_!_l I I I .fl_.!/..ul..JB_~. .A. 
-~..!!!!!!!S __ a:!~-!~.JrLllt_i._l~~L~.!-=!_~i!~!.S!~J_~t!_~-=!=J=c•!•occ!=!: I I I '- 1 I--! ! !_ I .l I .L L_J 

I 

Process 
Code IJnlliO 

L_J_l_J L_l_t_J_J __ L_l_J_J__j_J 

L-...l-l_l L-1-l___l__l_l I I 1___1__J 
I I I I I I I I I I I I I I I 

Aetlvlty Evon! 

Evon! Namo Troek Co do 

·-·-· I __I_.__. 

Process 
~Odll 

Link Evont to Thoso Unll Groups 

tlnltiO 

I ..... Ll __ l L.J_J _I __ J I. J_L.L.J_ I 

I_L_t __ J t_L_J_J_l_ L_l ___ L_l_L_.J 

I I I I I I I I 1 I I I I L_j 

For Additional Unit Lhtks Uso Socond Block Below 

nosp. f>OIJ. Jlosp. Stnlus 

Procoss 
~odo IJnlliO 

facw .. 

l __ _t __ J_J L t_L_J __ t_ I._J_(_l __ l _J 

L-1-I_J l--l_J_l_L_t__L_L__l_l_J 

L_L_~ L_L_I I I I I I I I I 

Schod. [ ""'"' 

Unto 

Agoncy " Ponon Co do (MM!DOIYY) 

Actuol 
Dolo 

(MM!UUIYY) 
Addlllpdul 
DnlotoiPol 

L_J 1---•-- l l __ .l _ L .. l ._ __ ._ I t__L_J I I ,_. .__.___._._,_j__J , __ J 

Comments I l_l l l--1 l I I I I l I I I 1-1-1-l_l_l_L_l_l_l--l_J_t_l I I j___J 1 t_j___j___J___j__l _ _J 

Process 
~ 

I I I I 

I I I I 

I I I I 

!!nlUI2 
IIIII.L..l-1111 

llllll-.1-1111 

I l l l l l l__.l l l I 

Spoclallnstrucllons: 

Link Event to lhoso Unit Groups 

Process 
~ 

L_L_j___j 

L-1-1-l 
t._j_J_J 

Unlllll 
L-L-L_L_L_l __ j ___ l_l_L_J 

L_l_L_J __ J_I _l_l_t_L_J 

L-L-1 I I J___j_J___j_!_J 

SubmiUed By: t.,..Qr~ ~.r 
Data Submitted: '?, ~ 

QA By: 

QA Dnle: ---------

Process 
~ 

l_j_J_J 

L_j_~ 

I l I I 

Data Entry By: 

Date Entered: 

"-[ 11<•· 

Mnltlll 
L_L_j __ t_.t_l I I L_t_ 

l____.___l__. l l l_l_l_J_ 

I l l I l I l I___L___! 
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RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

( l«t•n t 

llandlor 10 .tlJ1, 0, f, 'f, 0 t__QJ J..(J~~~~ 
I acilily Namu -L..II.NL 

Activity Evonl 

Event Name • Trock Code 

f?.emS?Ons R.tato,J ~ ,/,/,0. 

Rosp. 
Agoncy 

t.£ 

J Sct .. n 2 

Purmil Prnr.o~~ing II 

.~.L_.__ t __ ._ __ t__j___l_J__J 

----------
·-

Seq. flosp. SIJ).Ius 
ScholJ. 

Dolo 

" Porson Co do (MMIDDIYY) 

L_L_j ,C,fhA.~ • ~ I I I 1 l 

Permit Authority S/J/E £ ( Smon· 

EPA llo~pon~iblo l'ur~on l._l_l -·I 

Stalo Rosponsiblo Purson ~.Ctii,A. 

Acluol ~ 

Dale Add/Updolo 

(MMIDDIYY) Dololo/Palh 

l I 10 •7•0 ,;L_f~ .A 
-~_!!!!!!!S ___ t-.=.!=-_!d=:c!o.-=.!d=~!--L--!.=!=: !=.!.:..-= !=!=b=:!;.;::-!.=!.=...! .=!.=!.=.J:=-....! ·c::L:: .. ! =.:-:c!_-1 -l L-,-1 .I .. !=!=.!-=...hl-!:d=-~.=J-

Process 
Code 

({_a daft 
I I I I 

!JnlliO -

.f.a8..1~1.b..J .1!-.~llt.a~IJ:~ 
L-l_l____l._j__L_j_J__L_j_J 

I I I I I I I I I I I I I I I 

Acllvlly Evnnt 

Evonl Homo Trock Co do 

,_._. L-l_L_J 

Unk Evonl lo T11oso Unit GJOups 

Process 
~o~v tlnlliO 

1-L I __ J t__L I .. 1 .. 1. L .. L_t_L_I_J 

l__l_ L .. .J I _t. __ J __ t_t __ J ___ t __ l_ '-- t._J 

Procoss 
~0~11 

I_L_J_J 

·-·-·-· 

fa .... 

!JnlliQ 
L _l_t_L __ I_ L . .l_l_L_t_l 

L-1-1-1-L-1-l-L......l-1 _j 

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 

For Additional Unit Links Uso Socond Block Below 

Rosp. f.oq. 
Agoncy , 

'--1 L--L-1 

-- I~ 
Schod. Actual 

Dolo 
(MMIOU!VV) 

no"l'· Slolus 

Porson Cotfn 

I_.L ___ I __ J '--'---' 

Onto 
(MMIOIJ/VV) 

L-J_J_J___L_j__j L_L_j_,_._J__J 

Addlllpdnl 
Dololo/Pnl 

·-· 
Comments I I I I L-l I I I· .L-1 l l_l__l_L-l I L 1 I L__l __ 1 __ l__l I I I I 1_1 L l_l l_l--'-l--__J 

Process 

Unk Evonl lo lho~10 lJnll Groups 

Process 

~ !!nlUU ~ !!nil rn 
I I I I L-1 I I I L-l-l_L__l_J 

I I I I l_L_l_L_L_L_l_l I I J 

I I I I L-1 I I .LJ_l_l__l_l-.1 

L_l_l_l l__l_l_l_L_I _ _l _L_l_l __ l 

t_t_t_J L_J _L_L....J_I _j_(_l_J_J 

l_l_l_j L_l_J_t_L l_l_l_j_J _ _J 

Spoclallnslructlons: _____ _ ___ ---------------------------- _______ _ ________________________ _ 

...... 
Process 
~ !!nllll! 

LL....l_l L-J_L_.J.__L_ l-l_l_t_t_ 

l_l_L...I L-J_l_l I I I __L_l_J_ 

I I I I I I l_l I I I I I I 

Submitted ~y: '_:.,9Zi~h u ,, ur&~ Ll'c.c ' 

Dale Subm11tod: ? / 
OA By: Data Entry By: -------------

QA Dnle: Onto Entered: 
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RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

1 Screen t 

I lam !lor 10 tfl1tJ..1 0 1 / 1 1 1 () t~J/ \{)t.,j J__£ 

I acilily Uamo LA A/L 
Purmil Procossing II 

I Scrunl 

I£7JJ> ,_L__._, _L__l_t_t_J_J 
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li'A llu!;pon!;iblu l 1111!>llll 1.-.t. __ l ... I 

l<::, tit .A I Slalo Rosponsihlo Potson 

·- Schod. Actual (~~ 

Acllvlty Evon! Rosp. Seq. Rosp. SI!JIIIs Dolo Dale Add/Updalo/ 

Event Name Track Code Agoncy II Porson Co do (MMIDO/YY) (MMIDOIYY) Doloto/Palh 

1]!_clmicAfJit2]) ~ 1 l10IOI &. t__j_J ,c,IJ.,A-, t__j_J '-'-'--1 I I I ,o 1J'1o1~ Z& ~. 
_C0 !!!!!!!.'!!! ___ .L.=.!=!-'=:t=_!==.! :::!.::::J.cc"·-!.:ooL.! ~L=.!::-.. !::·.:=!:=-!-= !._!.:: .. ! ~!.-:::.! · !:::-.::.! .. ! :::..L:c.!:cc:~!=!c...--=-!=!-=!.::c.!'-". !.,_c...!..=::.L-!=J=-.!..:c..!_ 

I 

Process 

Code·" 
(£t0t+J 
I l I I 

I I I I 

IJniiiD 
J!..8... ~l.bt.& Ei.lft~JL& 
L-L-1 I I 1-1 I I I_.J 

I I I I I I I I I I I 

Acllvlly Evon! 

Event Namo Track Co do 

,_j __ J , __ J_t_J 

--------------------------
Unk Evon! lo Thoso llnlt Gtoups 

Process 
Co~e tlniiiD 

t_L_J __ J L_L L. L.L. L. 1-1-L l_l 

t_t_L_j 

l_L_J_J 

l_L_l._l_J __ t_l_t_..t --· L-l 

I I I I 1_1 I I I l_j 

For Additional Unllllnks Uso Second Block Below 

Process 
Co~e 

,_._J_J 
L_l_J_J 

I I I I 

--------~- ....... , 

IJnlliD 
L...l-l_J_l_.l_l_L_L_I _I 

l-L-1-1 I I I I I I J 

L_l_lllllllll 

-------- I~ 

Schod. Actunl 
Do to 

(MMIOOIYY) 
Rosp. SOli. Rosp. 

Agoncy • Porson 

L-1 I. ... L .. J ·-··- ·-·· 

Stoh19 
Co do 

•--·· I 

Outo 
{MM!Dil/YY) 

t_t_J _.__.__._. 

Addillpdolo 
Doloto/Poth 

._..__. __ ._._..__. , __ j 

Comments , ___ t __ t_J_ L-1-'=--•-•--!--:L:::·!--'-'"'='-=k!=! .::::!.::::--..!-=!.:=!-=:.! . .::.:!.::..: L·· 1 __ , .... I I -'-hi-=--'-=! =.!~=:!=l =::L 
•t Sc·~~ 

Procen 
~ !!nlUD. 

l I I I l I I I I I I I I I I 

I I I I l__l__l I I I I I I I I 

l I I I l I I I I I I I I I I 
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Process 
~di !.!nlllU 

L-Ll_J L_L_L_L_l_L_l __ L_l_..l __ l 

l_l_l_l L_l_l_t_l_l _ __L_(_l_L_l 

l_L_l_J L_l_j__L_L_J_j_J_l__t_j 

Process 

~ !.!nlllD. 
L.L_}_j l_l__l ___ l_l_l I I __L_l_..l 

I I I I I I l I I I I I I I I 

I I I I I I l I I I I I I I 

Special Instructions: -----·--·------- _ 

Submitted By: l..UCrlet.U<~ fT7TI~~.J 
Dale Submitted: ?J'/:J ~ /Q~ 

QA By: 
QAOnta: 

Oala Entry By: -------------
Dille Enlored: 
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RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

I Scroon t I Scr .. n a Permit Authority S/JIE £ J Scr .. n 1 : 
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<:. Schod. Acluol ~-
.... 

Activity Event Rosp. Seq. Rosp. StlliUS Dote Date Add/Update/ 

~vent Name J Track Code Agoncy II Person Co do (MMIDDIYY) (MMIDDIYY) Dololo/Palh 

&111&.l0,., le.r.- . IUL ,L,£10. ~ L-L-1 ,cl ,til. .Di t I I I I I I 1~1 Zl6131 f.,31 u!J 
Comments t__.J_I_j__t_l_l I I I__J_J -•-•-• I I I l-..J_j _J _J_j__L_j__J__J I I I L-.L-1-l__l_L-.1 I l I 

Process 

~ 
I I I I 

I I I I 

I..!IJll IQ 
£8,~ 11> ,.&LJA~c ,r~&, 

I 

I I I I I I I I I I I 

I I I I I I I I I I I 

Event Nomo 

Activity 
Trock 

Event 
Coda 

l_l__J l I I I 

Link Event to TI1oso Unit Groups 

Process 
~2~11 UnlliQ 

L-..J_J I I I I_J_J_J I I I_J 

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 

For Additional Unit Links Uso Second Block Below 

Process 
~~~~ 

I I I I 

I I I I 

I I I I 

Sched. 

Rosp. Soq. 
Agency II 

Rosp. 
Person 

Slolus 
Co do 

Do to 
(MMtOD/YY) 

L-1 L-L-1 '--1--1- I l_l_J I I I I I I I 

~~ 

!..!nltiQ 

l-1 I I I I I I I L_J 

I I I I I I I I I I I 

I I I I I I I I I I I 

Actuol 
Dote 

(MMIODIYY) 

I I I I I I I 

{ 9cfeen 4 

Add/Updolo/ 

Oololo/Path 

l--' 

I Comments I I I I I I I I I I I I I I I I I I I I I I I L-.L-1 l__J I I I I I__J I I I~ I I ! 

k 
I ac .... , 

Lin Evon! to lheso lJnlt G1oups 

Process 

~ !!nlUO. 
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 

I I I I I I I I I I I I I I I 

Spcclollnslructlons: 

Process 

~ !lnltll2 
I I I I L.._L_l_l_l_l_l I I I I 

L.J_L.J l_l_j__j__l_l__L_l_l__j_J 

L.._L_I_J I I I I I l_l I I I I 

submitted ~y: (»~!:'Z~Zrn'azya.r 
Data Subnuttad: ~ 

OABy: 

OA Data: 

Process 

~ llnlUI! 
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 

I I I I I I I I I I I I I I I 

Data Entry By: 

Date Entered: 



,, 

RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

.... , 1 ._Sj I S<rnn 1 

llamllor 10 Jl.M.Q,t.r.ot4J__1 () 1,1"; ~-
' acilil)' tlamo 1 /1 NL 1 1 y ~ -

su .. n2 Pennil Aulhorily S/JJE 
Pormil Proc:o~~ing II 

li'A rln!;pon~iblu l'ur~on 
.l!.rlJLiJ J.. l I I _j.__l_.t_l __ l_j 

I·-· I __ ! .. I 

I \.Statu nosponsihlo Purson ,c .A ·A I 

-·---------------·-
1 

[-. ... , 
, ' Schut . Actuol --

Activity Evont Ro5p. Ser1. llo5p. Si~iu5 . Dolo Dolo Addlllpdolo. 

Evenl Name Trock Lode Agoncy II Porson Codo (MMIODIYY} (MMIDDIYY} Dololo/Palh 

J}dmln· Co"Y'(· ~ ,/~1~0 • .£ L__L_j 1c,11~ ~ l__l___l_t , , 1 ,o,z.~~?-t!J.~ tAJ 
-~!!!!!!!!!!!! __ .y_~_J:!..t!c!ct!'t=:Ji!'t~P! ,=.__~~!~ L,!lllt/!1!'! r,~ !J~~ ~t! ~~t!'~t, l !~J~!L ~L:.,!.k!C? !~!lt!L!~_!t '-~L 

l.lnk Evonl lo Tho 5o tin II Gr oup5 [ ... ~ 

I 

Process 

Code A" 
x...~.p 
l-.1-.1--' 
I I I I 

UulliO 
~8.£.~ ~.c_tllt~-x.& 
I I l I 1-1 I I I I_J 

I I I I I I I I I I I 

Activity Evnnt 

Event Name Trock Co do 

, ___ ... _, '---·--·-· 

Proce5s 
Co~o 

1_.1_ .• _1 

l_l_L_J 

I I I I 

tJnlliO 
L-LL_J __ t_ __ L_l_L_L f. __ J 

t_l_l._l_t_l __ ,_,_.__, ___ J 

I I I I 1 I I l__f_J__J 

For Addlllonol Unit Links Uso Socond Block Below 
--·-------

Ro5p. SOli. RO!!Jl. Stnlll5 

Proco5s 
t:o~o 

l_l__l_J 

L_L_j_J 

I I I I 

Schod. 
Onlo 

Agoncy , Purson Co do (MMIDD/YY) 

.. _ .. I __ 1._ I l_l. I_ I I-·- I. I L-L-l_l.._l_J_J 

!JulliO 
1-.L_l_l._l_.l I I I __ l._J 

I I I 1 I I I I I I I 

L.J_I I I I I I I J__J 

Actuol ·-~ 
Dolo Addlllpdnlr 

(MMIDOIYYI Dololo/Poll 

L_L __ J_I __!._ l __ J , __ , 

Comment' L-J I I L-1 L-1--1-1-l_l l l 1 L-1 I L 1 l _1 1 ! L .1 -1 I. L-J__j L 1 L L L 1 _J 1-l--1_ 

Process 
~ !!nlUO 

I I I I I I I I l__l__l__l I I I 

L...l-1......J l_L-1 I I I I .l_L_l_j 

lllllllllllllll 

Speclellnslructlons: 

Unk Event to lho5o llnll Group5 

Process 
~dg !lnlllll 

l__L_l__j l_l_l_t._L_ l __ j_J_l__L_f 

l_l_l_J L_J _ _J _ _L_l_l_l_l_l_j_.J 

L._j__J__j l._l_J_L_l_l _l_J_J_.l.._j 

Submilled ~y: ~.7.::"~ rzrn~ I 
Dale Subnullod: , 

QABy: 

OADala: 

.._r~~ 

Proce55 
~ Mnll112 

l-L-1--' L-l._L __ j __ J_ L-L_l_l_t._ 

I I I I L-1._ I I I I l__l__l__l-

1 I I I I I I I I I I I I I 

Data Enlry By: ------------
Oato Entorad: 



Activity 
Track 

, 

RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

Pormil Processing II 
1 sc ... na 

-~--
lf~.1l.._l_ I --•---~l_l_j_J__j 

<- Schod. 
'· 

Event Ro3p. Seq. nosp. Sill IUs Dolo 

Code Agoncy , Penon Co do (MM!DD/YY) 

Permit Authority S/JIE ~ 

EPA no~pon5iblo Pur~•on 1 _ 1 -~ 1 ~- 1 

Slalo nosponsiblo Purson .c . .4.A- I 

Actuol .... ""~ 
Date AddilJpdoto/ 

(MMIDD/YY) Doloto/Path 
Event Name t:d 

~sW!:t GnM JlJh ,012..131 ~ L-1-..J ~.A L_J..___J L-L-1.._1 I I I ~.o.~_a. ,A 

I 

Commont_~ __ L=_~-~===h!=.!-d.==!d_=!=-:~-=!.::::.L:~!=t-=!=:!_=!~,.! _-.:c~-=-!..:::J=-_L_-! =!::::c~=-1- 1. t -• a .. -'-=L::..!_:ci=hk~!.:c.~-

Proce~~ 

Cud~/ 
L:(&ap 
l-..1-I_.J 

I I I l 

Uull tO 

tf.t&tE.t~A.EiAt e-r. /lJ. 
L-J I I I .l I I L_l_.J 

I l l I I I I I l I I 

Activity Evont 

Event Norna Trock Co do 

·-·-· t__j_J_J 

Link Evont to Tlto3o Unit Group~ 

Proco~'l 

Co do 
(__l_._J 

t._t__t_J 

I I I I 

llnlliO 

L-l_.l_.l_l __ _j __ .l_t_L_t __ l 

l_t__l __ ,_. __ ,_._ __ l_t ~-•-~--' 

I I I I 1-l_l_l_l_l_.l 

For Additional Unllllnk~ U~e Second Block Below 

Proco~~ 

Co do 

l_l_l--l 

L_l_I_J 

I I I I 

-----------------
Schod. 

nosp. Soq. Uo3p. Stoh1s Onto 

Agoncy , Purson Co do (MM!DOIYY) 

L-1 L-1-- I I ... 1. L .. l t__l . I L_l_l_J__j__j_J 

I~ 

UulliO 

L-L-l_L-1 I I I I t._J 
I I I 1 I I I I_J_.l_J 

llllllllll_.l 

Actunl I~ 

Do to Addillpdnh 

(MMIODIYY) DolotoiPoll 

l-~L_ .. t_l_t._t_J L_.l 

Comments L_.1--'---.l-L-J._l_I_!_L __ l_t __ t._t __ t_I--:-!--1--L-L~1--L-'-=Lcc I. -1 ... !---1 _t_l_t_J __ ~-'----'--~!_-L-l_t_l_l.d-

Process 
~ .UnlUI2 

I I I I L--' I I I 1_.1_1 I I I 

I I I I l_L--l_t-L_L_l_l I I I 

I I 1--l I I I I I ~1_1-l_L_L--l 

Unk Event to lhoso Unit Groups 

Process 
~ !!ull m 

L_L_J_J l_l_L_L_I __ I __ l ___ l_l_L_I 

J_L...t __ J l_l.-L~J_t_l _l_l __ l_J _J 

L...L-J_J L-L-J_L_LJ--l_L_I_L_I 

Spoclalln~tructlons: ·~------ ~------··. -----~---- ---------~--·~-

--------------~-

Submitted By: LOrnett&&J tf717/hdVQJ 

Dale Submillad: C//!'Jt; jq ~ / 
QA By: 
QA Onto: 

_.( ~··· 

Proce~s 

~ !JnllU! 
L_l___l--l L_.l_.l-~.L_l_ l_L_l_l_l__l 

L-Ll--l l__L I I I I t_t_t_l_.l 

I I I I l_.l t I I I I I 1_.1_.1 

Data Entry By: 

Dill& Entered: 



F r 

RCRIS Permit/Closure/Post-Closure 
Event Data Entry Form 

Purmit Prncossing II Permit Authority S/JiE t£ J Smon 

-- .fl~j_j__(_ I __ L __ I_L_l_l___l 
LI'A llo:;ponsiblu l'm:;on I --I __ I 

Stato Rosponsiblo Porson I~!... JJ. A 
------------------ - - -- ---·------- -- I ~~o~ ... 

,. Schod. Actual 

Evon! Rosp. Seq. Rosp. s·u~·tus Dolo Date AddiUpdot• 
Activity 

Code Agoncy II Person Co do (MMIDDiVV) (MMiDDiVV) Dololo/Potl 

~ ~ L__L_.I &JttA:-J l-1-..J '-'--1--l.--1-..1--1 LQ...6 ~ ,Jt.fl~ 14 Event Nomo Trock 

R~jN &~:&tJ,~ 
--~~!!!!!!!!..'!!! __ L~L::-~-=!=, !.=~c=! -~-L.:cL-=.,_! ::.. !-'- ! = ~ -~! =- L.=.!.:cc!.o .! ::.L, ! !-:.! ,_ .! , _! ! _ ~ --! = !.=L=-!.:o.·!=!-=!-= L:. !.,J.=L,-=-!=.!=- !. __ L 

--------------------------- ---~------ ·- -~ -----~--- -------------------------------------------------.-a=; 
Link Event to lhoso lJnll Groups --

Process 
~ode ;r.o."t 

I I I I 

I I I I 

UnlliD 
J!..£.~.~£..fi&_c;~VQ_ 
I I I I I I I I I I I 

I I I I I I I I I I I 

Activity Evflnt 

Event Nnmo Truck Co do 

t___I ___ J ,_,_._J 

Process 
(:odg , ___ .___. __ . 

l_L_L_j 

I I I I 

ttnlliD 
L_L.L.I .. l. L_l_I_LL.I 

l_l__J_l_l_l__l_l_t_l __ _J 

I I I I 1 I I L_L_L_I 

For AddlllonollJnll Links lJso Second Block Below 

Process 
(:odu 

I __ J._J_J 

L_L_l_J 

I I I I 

!.!nlliD 
L L_t __ l_J_ J _ _J__L_l __ t -_J 

L-1-l-1 I I I I I I I 

l__l__l I I I I I I I I 

----------;.~----
----

Actuol T -· Schod. 

Rosp. Soq. Jlosp. 

Agoncy II Po non 

'---1 ._ __ I - J I .. I _ I_. I 

S!olus 
Co do 

, ___ ,_ I 

Onto 
(MMIOlJIVV) 

l ___ l_J _j__J_J_J 

Do to 
(MMIOO/VV) 

Add/llpdul 
Dololo/Jln' 

L_L __ J __ I _t_t ___ J ._ __ J 

Comments l_l___j___l__L_1 I I l_l 1 1 1-1 J 1 I I: l I. I .L-L L_L_.l 1 L I l L-•--l-1-'-l---1. 

Process 
~ !!nlUI! 

I I I I l-.1 I I I l_l_(_J___J_j 

I I I I l I I I I 1___1_1 I I I 

I I I I I I I I I I I I I I I 

link Evont to lhoso Unit Groups 

Process 

~~ Unllll! 
L_i_J_I t_L...t_J _J_L __ j ___ t_L_t_l 

l._L_l_J t_l_J_l_J_J_l_l_t_j__J 

L...J.__J_l I I I I l_l_J_l_l___j___J 

"-~ 

Process 
~ !.!nllll! 

l_l_L-J I I l._t__t_L_l-J_LJ_ 

L_l_L..J I I I l_____l__l__l_(____t__t_ 

I I I I I I I I I I I I I I 

r -~~lollnstrucllons: ----------------------------- ---------- ----~---------

--~ --~--
-------~ 

Submitted By: '-'Vr n~Lf...+'cl Q777/r?U;Ya•r 
Date Submittod: 9/4s /9~ 

OABy: 

OA Date: 
Data Entry By: ------------

O<~Ie Entered: 



L~_.,..,, Sct .. n2 Permit Authority S/JJE ~ 
llamllor ID 1N 1!!£0 18:_1 ~1 0 10 1 La Q.5'"1l. 15 1 

Purmit Procossing II 

I acilily Namo LIJ. N /... .K.l> ..b I L_._. __ J ___ I___l__.l_J_j 
li'A llu:;ponsiltlu Purson '---•--• -. r 

State Rosponsihlo Porson ,C,A,A, 
-- ~ 

<- Schod. Actuol ·•. 
Activity Evont Ro3p. Seq. Ro3p. Stltlus Dolo Dale Add/Updato/ 

Event Name Track Code Agoncy II Po,on Co do (MMIOD/YY) (MMIDOIYY) Dototo/Path 

R~'il~l;a /Zecetvt/ ~ , l, [,o, ~ L-L-.1 ,C,IJ...~. l_J__J .__. __ J_l I I I .o__4.3... 0 .!/-.3.J .A. 
_Common! !I ___ h::c!:-'-'=:..1-.! ·--1-=! --1--h!:::, !-=.h=. !=!=!,-=-1=,!c~ =! ,=L=-!.:::.,!.=,L..c:c!..=!=-::-:.!=' -'--'--J-1 -'=-!=.!c:::..hl- , __ ..__ !..::-1 __ 

- (~ 
Unk Evon! lo Tho3o Unit Group' 

Proce3s Proco3s Proco3s 

Cudt IJnlllll C2do llulllll Co do IJnlllll 

tr.o.!£ J!.s. E. 11> .&... E" .d.~ .J_~ ,_._._, '--1 __ L_J __ J - L. l_I_L_J __ I ,_._J_J L.L_J_J ___ J __ L_L_l.._l._l _J 

I 1 I I L-J. I I I I I I I I I l.__l_l_J l_L_J._l_l_l_.J___I_l.-L_J l_L_l_J I I I I _L_.t_._L_J___l__l._J 

I I I I I I I I I I I I I I I I I I I I I I I 1 I I I I J._.J I I I I I I I I I I I I I 1-J 

For Additional Unit links U3o Second Block Below 
- ------------ --~-OM• 

5chod. Actual 

Activity Evunt no,p. 5oq. Uo3p. Slotus Onto Dolo Addillpdnlo 

Evon! Nomo Truck Co do Agoucy " Porsou Colin (MM!OO/YY) (MM!OOIYY) Dololo/Poll 

L_L_J t_J _ _t_J L __ J .. __ .__ J L-1 .. t __ I , __ L__J L_l__l_J_J__J_J t_t__.J_I__i._~-1 
, __ J 

Comments 1.__.1_L_.t._t__t_L_J_.t_l._.t_l_l_L_1_t__1_l __ J_1 __ t __ t__L_!· I 1 I I. I I I 1._1 I 1 1._1 _J_j__l=d-

Link Evo11t to lhoso Unit Group' ( ~~ 

Procen Proco!l!l Process 

~ !.!nltlll ~~ t!nllll! ~ !.!nlllll 

I I I I I I I I I .__.__._.t._t__J L_LJ_J t_l_l_.L __ l__1 ___ J _l_J_L_J l_L_(_j L-J_.t __ l_l_l_L_l_t_L_J 

I I I I I I I I I I I .1 I I I l_L_l_J l__l__l__j_ J_l__l_l_L_.J__J ..._._.__. .__.__.t._t__L_l_J_J__L_.t._t 

l I I I ' I I I I 1 1_J 1 I I Ll-1_1 LL-l__L_ L t_J_l_J_L__J ..._._.__. I I I I I I I I I I J 

I Spoclallnstructlons: ___________________ - - ·--- --~-- -. - ------ ·------------------·------

--------~----

Submitted By: QABy: Data Entry By: 

Date Submitted: QAD<~te: Oate Entered: 

--



1 lkro.,, 1 1 sc, .. n2 Permit Authority S/J/E ~ 
llandlur 10 1 N1 1'11 0 ~ 0 1 0 1_/_t_Q1 5i / 1.£ Pnrmit Prnr:o~~ing II 

LA/VL .I!...Jlll.l~.__,_ , __ J ~ __ l___j_l_J____j 
LI'A lln~po11~iblu l'ur~•o11 1._ l __ I -- I 

r acilily Narno ,e,.A, A Stato Rosponsiblo Purson 

,_ Schod. Actuol ~ 

Activity Evon! Ro'!lp. Sef!. flosp. si~-.us Duto Dolo Add/Updolo/ 

Event Nome Track Coda Agency II Person Co do (MMIDD/YY) (MMIDDIYY) Dololo/Polh 

bf_()b ~ ,[ ,O,Q, t.S. l__j__J ~~ l____J____J l_L-J_l l l I ,OJ~.3tL!/.~ .A_J 

_Commonl_s ___ t=-.L=!-'=c!_=~!=!c=c.!=!=o! =c!=, !_=!coco~!=- !=L-1"',! __ !-=--~ ~___,~=-!-=-J ==_! __ !~L,--~--= •--•~-!=.!=!~=-!=! ~--1-1--1_ L~ !_ _ _! __ 

Link Evon! to Tito'!lo Unit Groups 
,_ ...... , 

Process Process Process 

Code UniiiO ~otto llniiiO ~otto UniiiO 

;r,a.'t.(t tfa.Ba Ej,b_Jl/.aE.tdaea~Talf. I ~~I -~•-~• ._ __ 1_ L__j_ 1 1 _} __ ( __ L 1~ I , __ , ~--•-• L 1---1-'--~-1- 1.-l_l_L~ 1 _J 

I I I I L_l___t__t_ I I j_t_L____j___J ,_._._J l_t _t_t_J __ .__l~-.1--1 -- L_J •-•-•-• LJ_t_t_t__J__J_ _ __J_l_l~__J 

I I I I I I I I I I I I I I I I I I I I I I I 1-1 I I I t____j I I I I L_J_I I I I I I I I I 
---

For Additional Unit Lhtks Uso Socond Block Below 
-------- 1 so .. ., 

Schod. Actunl 

Ac!lvlly Evonl flusp. ~011. llosp. Slnlus Unto Dolo Addillpdolo 

Event Nnmo Trock Co do Agoncy II Purson Co1lo (MMIOil/YY) (MMIOUiYY) Onlolo/Polh 

I_ __ I___~ I •-•-•~-1 L .. l 1-~1 -~ I ,_ 1 I _ I I --'- I •~-•-•___t____J____j____J t-L-J_a __ t_ L.-1 l_ __ J 

Comments L-1 I I L_l_l_l_l_l__!_!_L_L_t_t_t_t __ .__,_, __ ._.=!='--~•==-l=!-l___J_l __ • __ ,_._, __ ._,_.__.__!---'~-

link Evont to lhoso Unit Groups 
..... -

Process Process Process 

~ !!nlUQ ~~ !.!nl!ll! ~ !!nlllQ 

' I I I L-1 I I ._,__j__(_l_l___J L-1-L.I t_l_l __ L_~L_l __ .t_l __ t_J_I J_l_1_J L-l--1·~- J_t_l_J_1 _I _l_J 

I I I I I I I I I I I I I I I 1--1-1-1 L_j_J _ _j_J_J _J_I __ l _ _l_J I I I I I I I I I I I I I 1-J 

' I I I I I I I I I I 1 I I I LL-.1_1 [__t____j_L_L_l_J___l_J___j__J I I I I I I I I I I I I I I I 

I Special Instructions: -------------~ 

Submilled By: OA Oy: Data Entry By: 

Date Submitted: QA Dale: Date Entered: 

--



BRUCE KING 
GOVERNOR 

DATE: 

TO: 

COMPANY: 

FAX NO: 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
· 1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

FAX COVER SHEET 

./9 93 

. I 

6 {?' s-- LJ t/5..1 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

t 

{7-,e. 5fM.e .. :J'It-on-s;-
" . 

COMPANY: NEW MEXICO ENVIRONMENT DEPARTMENT 
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU 

FAX: (505) 827-4361 

TELEPHONE: (505) 827-4358 



09/27/93 12:41 '8'1 505 8274361 HRMB 

TRANSMISSION OK 

TX/RX NO. 

CONNECTION TEL 

CONNECTION ID 

START TIME 

USAGE TIME 

PAGES 

RESULT 

*************************** *** ACTIVITY REPORT *** 
*************************** 

4699 

09/27 12:40 

00'42 

1 

OK 

16675224 

141001 



09/27/93 12:32 e1 5o5 8274361 HRMB 

TRANSMISSION OK 

TX/RX NO. 

CONNECTION TEL 

CONNECTION ID 

START TIME 

USAGE TIME 

PAGES 

RESULT 

*************************** *** ACTIVITY REPORT *** 
*************************** 

4697 

09/27 12:31 

00' 41 

1 

OK 

16675224 

141001 



Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

~CL.9 2_ 1993. 
\)I 

>!:c-. :3et11.to .. J. ~~;arc:a .. ;ct:.~-::J ~31Jre.3l1 '1-~:ef 

~azaraous and Radi~act1ve ~aste 3ureau 
New ~ex1c0 3nvtranment Jecartmenr 
c; c. :~a.m1no de i.D~ >1a.rquez 
~anta ~e. ~ew Mex:c~ 

-~ ' 

\\ 
''. 

8nc!csed Ls :lar1~~1n~ ~~fcrmat:on :oncern:ng the Packed Bed 
?eactcr/Silent Discharqe ~lasma rPBR/SDP) experiment. This 
informat: ion lS be1ng sunmitted 1n response to G. ~·~~)t :c2 (J£ 

Oeficlency rNOD) received from the New Mex:co Env1ronment 
Department :NMEDl ~ated ~ugust :??3. 

?epr1nts ,f maps ?igures ~ ~nd ~~ ~hich tnclude ~egends, 

~ates. and str?am channels as requested in item 1 of the NOD; 

~ddit1onal 1nfcrma~12n ~oncern:na ?reva:linq ~lnd patterns 
w1nd rose1 an supplemental sheets; and 

~r:tten response to ~terns ~ and ~ of the NOD. 

:~em 4 of the ~esponse :s additional informat1on on 
Dr. Coogan's qualifications as requested during 3 telephone 
conversation with NMED personnel. 

Dur1nq a telephone conversa~ion between Los Alamos National 
Laboratory (LANL) and NMED personnel on August :6, 1993, it was 
agreed that the w1nd rose diagram wou1d be submltted as a 
separate sheet rather than printed directly on the maps. This 
arrangement was necessary because of the difficulty with 
~ncorporating the data directly onto the maps combined with the 
i1m1tea amount of t:me allowed for ~his response. The 
::teteorological tower from \.Jhich 'dind data was collected is 
Located in Technical Area 6 and is indicated on the "RD&D Unit 
Key" map, Pigure 2. The enclosed wind rose diagram cepresents 
the average wind pattern for day ~nd night. at 10 meters above 
ground Level for th1s location. All ~ata was collected during 



'-.:!eni"!:o ·T ~~acc~_a 

:992. The follow1ng 1nformat1on ~111 assist with interpreting 
the •.Nind ::-ose: 

:he direction ~f ~ach l:ne indicates ~ne wind direction. 

The length of 8ach ll~e i2 prcport:onal to the frequency at 
which ~he wind blows from the :ndicated 0irection. 

~ifferent wind speed classes are indicated by line thickness 
'increased line thickness equals 1nc::-eased wind veloc:ty). 

The nu:nber 1n ~he center )f '::he wind rose indicates :he 
frequency o:t: :::alm '.Ninds '.Hnds with '.reloclty less than 
·l. s m 1 s 1 l :-nph J • 

Pending approval ~f the perm1t application. LANL plans to test a 
PBR/SDP unit for destruction of several types of hazardous 
wastes commonly generated bv ~ANL operatlons. 

If you have any questions or comments concerning this submittal, 
please contact Jon Mack of my staff at ~5051 665-5026. 

LESH:9JM-037 

cc wio attachments: 
K. Sisneros, 

NMED 
1190 St. Pranc1s Dr. 
Santa Fe, NM 87502 

T. Gunderson, EM-DO, LANL, 
MS-J591 

K. Hargis. EM-8. LANL. 
MS-K490 

T. Grieggs, EM-8, 
(EM-8:93-2341-1), LANL, 
MS-K490 

D. Hjeresen, EE-AETO, LANL, 
MS-F641 

:3incerely 
_J 

I 1 
/ ~ J~o~a, Chietrvt( 

Environment, Safety and Health 
Sranch 



RESPONSE TO TECHNICAL NOTICE OF DEFICIENCY 

Los Alamos National Laboratory 
Research, Development and Demonstration (RD,D) Permit Application 

Packed Bed Reactor/Silent Discharge Plasma (PBR/SDP) Unit 

The following information is provided in response to the 
Technical Notice of Deficiency issued to LANL on August 4, 1993 
by the State of New Mexico Environment Department (NMED) for the 
RD&D permit application dated December 1992 (and revised June 24, 
1993 and July 14, 1993). This material is intended to serve as 
an addendum to the existing permit application. 

1. site Location standards [HWMR-7, Part IX; 40 CFR, 
2 7 o • 14 ().)) ( 19 ) ( i) , ( iii) , and ( v) ] 

LANL must provide Figures 2 and 5 ).)earinq the dates and 
leqends as well as the words "Figure 2 and "Figure 5" 
printed on each respective map. Figura 5 must also show the 
surface waters includinq intermittent streams. Clearly 
indicate a wind rose on the figures. 

Response: 
requested. 

Figure 2 and Figure 5 have been revised as 
Wind rose information is separately attached. 

2. Desiqn and Operation of the Facility [HWMR-7, Part v; 40 
CFR, 264.31] 

Explain the second sentence from the top of paqe 14 of the 
application text: i.e. why "the pipinq from the scru).)).)er to 
the Buildinq 128 vent ••• or ).)ack to the waste feed ••• will ).)e 
constructed of either PVC or copper." Expound on the 
preferred choice of the use of PVC to the use of copper and 
vise versa. 

Response: The effluent exiting the final scrubber in the 
system is compatible with both copper and PVC piping and 
will not react with these materials. There is no particular 
distinction between the use of one type of material over the 
other. Rather, copper and PVC piping were selected· because 
they are both easy to work with and are readily available. 
Copper piping has a slight advantage over PVC in that 
commercial fittings are easily obtained. PVC piping has a 

1 
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s~i9h~ advan~a9e ov•r copper in that it ia 1ightar and lese 

expensive. Either material may be used in this portion of 

the system confiquration without impacting the experimenta1 

rasulta. 

Deaoaatra~• how aar~oD aoDoside, oDe of tbe •ad p~~4uae• 

9•aezate4 ~7 the 2D6D t~eataeat will be 4e•troye4 or 

eliaiD&te4 without po•iD9 &DY d&Dqer to hua&D health &Dd the 

enviro:aaeat. 

Respgnat: carbon monoxide 1a generated in t•aGo quantities 

aa a product of incomplete combustion. ~e purpose of ~he 

RD&D expe~iments is to dtterm1na, by varyinq the operating 

parameters, the optimal system performance capabilities. 

The objec~iva will be to opera~e the system to maximize 

coaplete combustion of the input waste, and thereby minimize 

the production ot· carbon monoxide. 

In the closad•loop sys~em contiquration, no qae effluents 

are vented to the atmosphere. Any tra~e quantities of 

car~on monoxide will be recycled back into the syatem, and 

the carbon monoXide will undergo turther coabu•tion to be 

converted to ea~bon dioxide. 

In the open-loop conf1quration, no gas effluents are vented 

inside the building were personnel may be working. Rather 

qa• effluents from the ayatem are vented through a ~ildin9 

stack to the outdoors. No personnel inside the buil4inq 

will be axpoaed to carbon monoxide from the treatment 

system. Previous experiments have shown that, when 
operating in steady•stata, the system emits less than 20 

parts per million (ppm) carbon monoxide. This level may be 

tvo or three timaa hiqhar durinq brief periods when tha 

•Yatam is atartinq up or shuttinq down. The OSHA 

per.misaible exposure limit is 35 ppm with a ceiling limit of 

200 ppm for carbon monoxide. It ia important to emphas~ze 

that the quantity ot effluent qenerated durinq the RD&D 

eXPeriments is relatively small, due to the small size of 

the reeeareh unit. 

lrovi4e reaot1oa 41&~aa• t~•~ 1D4iaate tbe thermal 

4eooapo•itioa of t•• haaar4ou• wa•t•• 4uriuq traa~ea~ ia 
the GO~ine4 ~Da/SD. UAit. 

Boeponse: It i• not poaaib1e to provi~e reaction diaqrama 

tor the de~omposition of the hazardous waetes, because the 

intermadiatea ~at are formed during the ~reak4ovn process 

are not known. I4entify1nq thasa intaraedia~es and the 

2 



degradation pathways are part of the research objective. 
Efforts are underway to model the breakdown of certain 
benchmark organics and predict the chemical intermediates 
that may be formed in the treatment system, but the 
degradation mechanism is complex and very dependent on the 
operating conditions of the system. The actual breakdown 
process will depend on parameters such as the flow rate of 
the system, the temperature of the packed bed, and the power 
supplied to the silent discharge plasma cells. It is the 
purpose of the research effort to begin to determine what 
intermediates are formed during the treatment process and to 
maximize the complete degradation of the input organic 
material into simple non-hazardous effluent by-products. 

In the packed bed, the organic material is decomposed by the 
addition of oxygen in a combustion process. The ultimate 
by-products of combustion are carbon dioxide and water, and 
possibly acid or salt. The formation of acid or salt 
depends on whether the input organic material contains other 
elements (e.g., halogens, etc.). A simplified reaction 
diagram for the combustion process is: 

organics + 02 .,.. C02 + H20 (+ acid or salt). 

However, the combustion process in the packed-bed will not 
always be complete. Some of the organics will be decomposed 
into various chemical intermediates (the identity of which 
cannot be predicted at this time). Trace quantities of the 
input organics may resist decomposition altogether. The 
silent discharge plasma unit, which follows the packed bed 
reactor, is designed to complete the degradation of the 
remaining organics and their chemical intermediates. Like 
the packed-bed the precise breakdown mechanism in the 
discharge plasma cannot be diagrammed, because it is 
dependent on operating system variables like flow rate and 
cell power. Degradation of the organics is accomplished by 
reactions with free-radicals that are produced in the 
discharge plasma; i.e., the hydroxyl (OH) radical and ozone 
(03). Simplified reaction diagrams of free-radical 
chemistry are: 

organics + OH .,.. C02 + H20 (+ acid or salt) 

organics + 03 .,.. C02 + H20 (+ acid or salt). 

3 
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John J. Coogan, Ph.D. 

l'" ,,0-B Orange St. 
l:enl Alamos, NM 87544 
{505)661-671 0 

Ejelds of Research 

Los Alamos National Laborato~ 
Chemical and Laser Science D1v. 
CLS·6 MS E525 
Los Alamos, NM 87454 
(505)665-0186, 667·6080 

Environmental Remediation Technigues, Discharge Plasmas, Kinetic Modeling, Relativistic 

Electron Beams, Pulse Power and Flash X· ray Systems, Laser Physics, Spectroscopy. 

Eduqatjgo 

University of Texas, Dallas, TX 
University of Texas, Austin and Dallas,TX 
Unlversl1y of Texas, Dallas,TX 
University of Dallas, lrvlng,TX 

Employment Hjstory and Exgerjence 

Ph. D. Physics 
M.S. Physics 
B.S.,cum lauds Physics 
B.A. Philosophy 

12189 
12188 
5/85 
5/83 

LQ$ Alamos Natjgnal Laboratgey _ 2190-present 

Staff Member/Physicist. CLS·6 Advanced Laser and Systems Technology. Presently 

reeearchlng applications of pulse power teohnoiOQY to the treatment of mlxed and chemical 

hazardous waste. This Includes the use of relativistic electron-beams for aqueous based 

waste, packed·bed reactors (PBA) for combustible liquids and silent discharge plasmas (SDP) 

for gaseous based waste. lead modeling scientist and experimental coordinator for 

alternative combustion laboratory, PI on research efforts studying mixed waste and off -gas 

(". treatment, and on a fundamental study of free radical formation in non-egulllbrium plasmas 

"· using planar laser induced fluorescence. Mentor for DOE Scie'nce and Engineering Research 

Semester (SERS) and American Chemical Sooiety/LANL SEED students. Member of 

PSRISDP team awarded 1992 LAN L Distinguished Performance Award. 

Postdoctoral Fellow. CLS-7 Pulsed Power Systems. Initiated research program Into the 

ignition and closure of diode plasmas within large area electron beam generators. This work 

expanded existing perveance models, tested novel emitter materials, designed several unique 

electron-beam diagnostics and first observed the screening effect in large-area diodes. 

Programmatic duties for high power KrF lasers for use in Inertial Confined Fusion (ICF) 

Included: developing basic research proposals, optimizing e-beam pumping efficiency, 

studying vacuum breakdown, and developing and testing composite vacuum/gas barriers. 

Mentor for DOE SEAS student. 

University gf Texas 5/85·12189 

Research Assistant, Center for Quantum electronics under Dr. C. B. Collins. Dissertation : "A 

Flash X·Aay Source Driven by Stacked Blumteins Producing 500 keV Photons" Involved In 

feasibility study of the gamma-ray laser. Designed, constructed and characterized a flash x

ray source producing high peak powers.at >100Hz repetition rates used to excite nuclear 

materials, patent Is pending. Also collaborated with the Centre National de Ia Recherche 

Solentlflque {CNRS}, France, in a study of the kinetics of high pressure rare gases using both 

dielectric controlled discharge and pulsed x-ray excitation. Proficient in the methods of UV, 

VUV and gamma· ray spectroscopy. Extensive experience with high power thyratrons. 

Teaching Assistant and Assistant Research Scientist under Dr. J.W. Keto. Instructed physics 

students In senior laboratory class covering a variety of experimental techniques and 

supervised their semester long research projects. Assembled and maintained high-power dye 

laser for use In time resolved spectroscopy of excited rare gases. 

Member of the American Physloal Society, the Air and Waste Management Association, and :tm 

References upon request. 
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BRUCE KING 
GOVERNOR 

December 16, 1993 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Bulding 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 

Ms. Victoria Parrill 
900 Calle Carmelita 
Santa Fe, New Mexico 87501 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Comments on the Research, Development and Demonstration 
(RD&Dl and RD&D2) draft Permits 

Dear Ms. Parrill, 

This is to acknowledge receipt of your comments that were 
received on December 15, 1993 regarding the Los Alamos National 
Laboratory Research, Development and Demonstration Hydrothermal 
Processing unit and the Packed-Bed Reactor/Silent Discharge 
Plasma (RD&D1 and RD&D2) draft Permits. Your comments that 
"before approval may be given, the DOE must produce a full 
environmental impact statement and hold public hearings to 
receive and respond to public concerns" will be considered by 
the New Mexico Environment Department during the final 
determination of both draft Permits. 

If you have further questions concerning this issue, you may 
contact Mr. Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~~ 
Barbara Hoditschek, Manager 
RCRA Permits Program 
Hazardous and Radioactive Materials Bureau 

Enclosures 

cc: File Red, 1993 
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BRUCE KING 
GOVERNOR 

August 4, 1993 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Jerry Bellows, Area Manager 
Department of Energy 
Los Alamos Area Office 
528 35th Street 
Los Alamos, New Mexico, 87544 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Notice of Deficiency (NOD) - Technical Adequacy of LANL's 
Packed-Bed Reactor/Silent Discharge Plasma (PBR/SDP) Permit 
Application 
EPA ID No. NM0890010515 

The New Mexico Environment Department (NMED) has reviewed for 
technical adequacy, the December 1992 Research, Development and 
Demonstration permit application for the Packed-Bed Reactor/ 
Silent Discharge Plasma (PBR/SDP) Unit as required under the 
Resource Conservation and Recovery Act (RCRA) . 

After reviewing the permit application and additional support 
information, the NMED has found the application to be technically 
deficient. The enclosed attachment lists the required information 
necessary for NMED to begin preparation of a draft permit. 

The information needed in the attachment must be submitted to 
NMED within thirty (30) days of receipt of this NOD. Failure to 
submit the required information in this designated time may 
result in permit denial. 

If you have any question concerning the NOD, you may contact 
Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~J/zdj 
Barbara Hoditschek, Program Manager 
RCRA Permits Section 
Hazardous and Radioactive Materials Bureau 

cc: Benito Garcia, Chief, HRMB 
Jon Mack, ES&H, LAAO 
Tony Grieggs, EM-8, LANL, MS-K490 
File Red-93 



ATTACHMENT 
NOTICE OF DEFICIENCY 

Technical Adequacy Review 

August 4, 1993 

1. Site Location Standards 
[HWMR-7, Part IX, 40 CFR, § 270.14 (b) (19) (i); (iii) and (v)] 

LANL must provide Figures 2 and 5 bearing th'' dates and legends 

as well as the words "Figure 2" and " Figure 5" printed on each 

respective map. Figure 5 must also show the surface waters 

including intermittent streams. Clearly indicate a wind rose 

(i.e. prevailing wind speed and direction) on the figures. 

2. Design and Operation of Facility 
[HWMR-7, Part V, 40 CFR, § 264.31] 

Explain the second sentence from the top of page 14 of the 

application text: i.e. why "the piping from the scrubber to the 

Building 128 vent ... or back to the waste feed ... will be 

constructed of either PVC or copper." Expound on the preferred 

choice of the use of PVC to the use of copper and vice versa. 

3. General Waste Analysis 
[HWMR-7, Part IX, 40 CFR, § 264.13] 

Demonstrate how carbon monoxide, one of the end products 

generated by the RD&D treatment will be destroyed or eliminated 

without posing any danger to human health and the environment. 

Provide reaction diagrams that indicate the thermal decomposition 

of the hazardous wastes during treatment in the combined PBR/SDP 

unit. 



Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

AUG 4 1993 

~sRTTFIED MAIL - RETURN PECEIPT REQUESTED 

~r. Benito J. ~arc1a, Acti~g Sureau ~hief 
Hazardous and Radioactive Waste Bureau 
New Mexico 8nv1ronmen~ Depar~ment 
Harold Runnels Bullding 
1190 St. ~~ancis Dr1ve 
Santa Pe, New Mex1co 87503 

Dear r1r. Garcia: 

This letter is to transmit payment by the Department of Energy 
and the University of California of the permit fee ($22,000.00) 
as requested in your letter of July 9, 1993. This fee has been 
assessed by ~he New Mexico Environment Department to complete 
the techn1cal review of the Research, Development, and 
Demonstration permit application for the Packed Bed 
Reactor/Silent Discharge Plasma experiment. This remittance 
also covers permit preparation and public participation 
(Reference: Activity 50, Rev. Code 169, Deferred Rev. 
Code :,0075 [A 50-DRC 280075] l. 

If you have any questions or comments concerning this submittal, 
please contact Jon Mack of my staff at (505) 665-5026. 

LESH:9JV-025 

Enclosure 

cc w/o enclosure: 
A. Tiedman, ADO, LANL, 

MS-A120 
T. Gunderson, EM-DO, LANL, 

MS-J591 
K. Hargis, EM-8, LANL, 

MS-K490 
A. Grieggs, EM-8, LANL 

HS-K490 
D. Hjersen, EE/AETO, LANL, 

MS-F'641 
L. Rosocha, CLS-6, LANL, 

MS-J564 

Sincerely, 

Jerry L. Bellows 
Area Manager 



-------··-·-----~----··-. 

Child< No. 

564408 

LOS ALAMOS NATIONAL LABORATORY 
UNIVERSITY OF CALIFORNIA 

P.O. BOX 1663, MS P240 
LOS ALAMOS, NEW MEXICO 87545 

564408 
95·101 

1070 

""'··· 

Pay c:: :MMoO::::Jo~AvC::XxB:s =1 

TWENTY TWO THOUSAND AND H0/'100 DOLLARS ~i0_8_03_9_3_1*~~*~*22• 000.00 

To 
The NEW MEXICO ENVIRONMENT DEPT 
Order HAZARDOUS WASTE PERMIT FEES 

Of 

LOS ALAMOS NATIONAL BANK 
LOS ALAMOS, NEW MEXICO 87544 

PLEASE CASH PAOUPTL Y 
SUBJECT TO CANCELLATION 

NINETY 190\ DAYS A"TER DATE 



Department of Energy 
Field Office, Albuquerque 
Los Alamos Area Office 

Los Alamos, New Mexico 87544 

JUL 2 2 1993 

CERTIFIED HAIL - RETURN RECEIPT REQUESTED 

Hr. Benito Garcia 
Bureau Chief 
New Hexico Environment Department 
Hazardous and Radioactive Haterials Bureau 
525 Camino de los Marquez Place 
Santa Fe, NH 87502 

Dear llr. Garcia: 

------~.--------------

I 

Enclosed is a reformatted copy of the Los Alamos National Laboratory's 
(LANL) Research and Development Permit Application for the Packed Bed 
Reactor/Silent Discharge Plasma Unit. The changes in the formatting are a 
result of a meeting on July 7, 1993. bet·Heen members of your permitting 
staff, the Department of Energy (DOE) and LANL staff. 

The changes consist of moving portions of the application into attachments. 
No actual changes in the content of the document were made. The reformatted 
version of the application does not include the tivo large-size drawings 
(RD&D Unit Key Hap and Topographic Hap). These large-size figures should be 
retrieved from the previous version of the permit application. 

Also, please find enclosed a diskette containing the reformatted 
application. The material is formatted in Hordperfect 5.1. As with the 
previous application versions, the application figures and several of the 
attachments are not on the diskette. 

If you should have any questions concerning this transmittal, please feel 
free to call Jon Hack of my staff at 665-5026, or Tony Grieggs, EM-8, LANL, 
at 665-0451. 

LESH:3JH-060 

Enclosure: 

cc w/o enclosure: 
J. Hack, ES&H, LAAO 
K. Hargis, EM-8, LANL, HS-K490 
T. Grieggs, EM-8, LANL, HS-K490 

Sincerely, 

Joseph C. Vozella, Chief 
Environment, Safety and Health 

Branch 
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BRUCE KING 
GOVERNOR 

August 4, ::.993 

State of New J.lfexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Cerry 3ellows, Area ~anager 
Department 2f Energy 
Los Klamos Krea Offi2e 
528 :;sth Street 
Los Alamos, ~Jew Mexico, 37544 

.JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Notice of Deficiency (NOD) - Technical Adequacy of LANL's 
Packed-Bed Reactor/Silent Discharge Plasma (PBR/SDP) Per.mit 
Application 
EPA ID No. NM0890010515 

The New Mexico Environment ~epart~ent (NMED) has reviewed for 
technical adequacy, the :ecember :992 Research, Development and 
Demonstration permit application :2r the ?acked-Bed ~eactor/ 
Silent: :JisC::arge Plasma \ ?BR/ SDP) C.:nl t as required under c::=:e 
Resource Conservation and ~ecovery Act (RCRA) . 

After reviewing the permit application and additional support 
information, the NMED has found the application to be technically 
deficient. ~he enclosed attachment ~ists the required information 
necessary :cr NMED to begin preparation of a draft permit. 

The information needed in the attachment must be submitted :o 
NMED within thirty (30) days of receipt of this NOD. Failure to 
submit the required information in this designated time may 
result in permit denial. 

If you have any question concerning the NOD, you may contact 
Cornelius Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~ ~oditschek, Program Manager 
RCRA Permits Section 
Hazardous and Radioactive Materials Bureau 

cc: Benito Garcia, Chief, HRMB 
" Jon Mack, ES&H, LAAO 
~ Tony Grieggs, EM-8, LANL, MS-K490 

File Red-93 



ATTACHMENT 
NOTICE OF DEFICIENCY 

Technical Adequacy Review 

~:c,.ugusc 4:, :993 

1. Site Location Standards 
[HWMR-7, :?art IX, ~0 C??" § :::70.::...-±,c) (19) (::._) 

LANL -:-.usc ?rovide ?igures 2 and 5 bear:..:1g cl:e dates and ::..egends 
as wel_ :iS :::::e words '?igu:::-e ::::." :ind " :igure S" pr:::..~t:ed en eacn 
~especc.ive map. Figure 5 muse also show che surface wacers 
including ::..ncerrnittenc screams. Clearly :..:1dicate a wind :::-ose 
(i.e. ?revailing wind speed and direct::::..on) on the ::..gures. 

2. Design and Operation of Facility 
[HWMR-7, ?art: V, 40 C:R, § 264.3:; 

Explai:-_. .::e second sent.ence :rom the t::p cf page 14 cf :::::e 
applicat:..J..on c. ext:: ::_.e. why ''the piping from t:he scr..1bber ::.o t!"le 
Buildi:1g ::...28 vent ... cr back to che wast:e feed ... will be 
construcced of either ?VC :::::-copper." :::xpound on the preferred 
choice cf t~e use of :?VC co the use of copper and vlce versa. 

3. General Waste Analysis 
[HWMR-7, Part: IX, -±0 CFR, § 264.13] 

Demonstrat:e how carbon monoxide, one of the end products 
generat:ed by the RD&D treat:ment will ce destroyed or eliminated 
without: posing any danger co human health and the environment. 

Provide react:ion diagrams that indicat:e the thermal decomposition 
of the hazardous wastes during treatment in the combined PBR/SDP 
unit. 



MEMORANDUM 

To: Barbara Hoditschek, RCRA Program Manager 

From: Cornelius Amindyas, RCRA Permit Writer 

Subject: Working Visit to LANL on 7/7/93 

Date: July 6, 1993 

This is to inform you that LANL has got the clearance for me to 
visit the RD&D Packed-Bed Reactor/Silent Discharge Plasma 
(PBR/SDP) Unit. The visit is scheduled for Wednesday, July 7, 
1993. I am expected to be at Los Alamos between 8:00 am and 9:00 
am to see the PBR/SDP Unit and ask any pertinent questions 
connected therewith. I should be back in the office by noon of 
the same day. 

Sine~ 
7
;{

193
. 

Cornelius Amindyas. 
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BRUCE KING 
GOVERNOR 

July 9, 1993 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. ~oe Vozella, Acting Chief 
EnviYonment, Safety and Health Branch 
Depar~ment of Energy 
Los Alamos Area Office 
528 35th Street 
Los Alamos, New Mexico, 87544 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Resource Conservation & Recovery Act Permit Fee Assessment 
for the Research, Development and Demonstration (RD&D) 
Packed Bed Reactor/Silent Discharge Plasma Permit 
Application. 

Dear Mr. Vozella, 

The New Mexico Environment Department (NMED) concluded its 
administrative completeness review of the Department of Energy
Los Alamos National Laboratory (LANL) Packed Bed Reactor/Silent 
Discharge Plasma (PBR/SDP) RD&D permit application. A Notice of 
Deficiency (NOD) was sent to LANL on May 10, 1993. All items in 
the NOD have been adequately addressed by LANL in accordance with 
the New Mexico Hazardous Waste Management Regulations (HWMR-7), 
Part IX, 40 CFR §270.10(c). 

The New Mexico Hazardous Waste Fee Regulations (HWFR-1) require 
the assessment of permit fees when all information is received 
that satisfy administrative completeness of an application. The 
permit fee for the LANL PBR/SDP unit is $22,000.00. A fee 
statement and worksheet are enclosed. In accordance with the 
intent of HWFR-1, a primary consideration in assessing permit 
fees is the amount of staff time involved in each permitting 
function. 

Basic Permit Fee 

The basic permit fee is for review of numerous conditions common 



Vozella, LANL 
July 9, 1993 
Page 2 

to all permits. These conditions are fully described in the New 
Mexico Hazardous Waste Management Regulations (HWMR-7), Part IX, 

§270) . 

Unit Fee 

LANL applied for an RD&D permit for their PBR/SDP Unit. The unit 
must be evaluated and specifications considered with respect to 
human health and the environment. 

Public Participation Fee 

A public participation fee of $4,000.00 which is typically 
charged to all hazardous waste management permit applicants, has 
been included in the total amount. This fee is included, because, 
in response to the increasing level of public interest in the 
permitting process, the NMED now automatically schedules public 
information meetings in communities potentially affected by the 
issuance of new or modified operating permits. 

Review of the application for technical adequacy will begin upon 
receipt of the permit fee, which is due within thirty (30) 
calendar days of your receipt of this letter. Failure to pay the 
fee within this period may result in a permit denial. 

If you have any questions, please contact me or Cornelius 
Amindyas of my staff at (505) 827-4308. 

Sincerely, 

~k~!~:i_ ~~bara Hoditschek, Program Manager, 
RCRA Permits 
Hazardous and Radioactive Materials Bureau 

Enclosures (2) 

cc: David Neleigh, EPA Region 6 (w/o encl.) 
Benito Garcia, Chief, HRMB (w/o encl.) 
Tony Grieggs, EM-8, LANL (w/o encl.) 
File-Red 93 
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PROPOSED REVISION TABLE1 1.6 
PERMIT FEE WORKSHEET 

FACILITY NAME DOE I LOS AlAHUS NATIONAL LABORATORY 

EPA ID NUMBER NM 0890010515 
----~~-----------------------

PERMIT7ED ACTIVITY RESEARCH, DEVELOPMENT & DEr~ONSTRATIOU -

(By Umtl 
PACKED - BED REACTOR I SILENT DISCHARGE 

PLASMA 

GROUNO'NATER :\110NITORING? YES NO_x__ 

ESCAPEJ CONSTl7UENTS? YES \JO X 
~-

PUBLIC ?ARTICIPATION? YES_ NO _x_ 

BASIC ?:RMIT 

OPERA TlNG UNIT 1 

OPERATING UNIT 2 

OPERATING UNIT 3 

OPERATING UNIT 4 

OPERATiNG UNIT 5 

OPERATING UNIT 6 

POST-CLOSURE CARE UNIT 1 

POST-CLOSURE CARE UNIT 2 

POST-CLOSURE CARE UNIT 3 

POST-CLOSURE CARE UNIT 4 

SUB TOTAL 

FEE CALCULATION 

s 10.000 

8,000 

$ 18,000 

PUBUC PARTICIPATION FEE 4,000 -------
TOTAL FEE DUE $ 22,000 

REMARKS 



BRUCE KING 
GOVERNOR 

July 9, 1993 

State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Joe Vozella, Acting Chief 
Environment, Safety and Health Branch 
Department of Energy 
Los Alamos Area Office 
528 35th Street 
Los Alamos, New Mexico, 87544 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

RE: Resource Conservation & Recovery Act Per.mit Fee Assessment 
for the Research, Development and Demonstration (RD&D) 
Packed Bed Reactor/Silent Discharge Plasma Permit 
Application. 

Dear Mr. Vozella, 

The New Mexico Environment Department (NMED) concluded its 
administrative completeness review of the Department of Energy
Los Alamos National Laboratory (LANL) Packed Bed Reactor/Silent 
Discharge Plasma (PBR/SDP) RD&D permit application. A Notice of 
Deficiency (NOD) was sent to LANL on May 10, 1993. All items in 
the NOD have been adequately addressed by LANL in accordance with 
the New Mexico Hazardous Waste Management Regulations (HWMR-7) , 
Part IX, 40 CFR §270.10(c). 

The New Mexico Hazardous Waste Fee Regulations (HWFR-1) require 
the assessment of permit fees when all information is received 
that satisfy administrative completeness of an application. The 
permit fee for the LANL PBR/SDP unit is $22,000.00. A fee 
statement and worksheet are enclosed. In accordance with the 
intent of HWFR-1, a primary consideration in assessing permit 
fees is the amount of staff time involved in each permitting 
function. 

Basic Permit Fee 

The basic permit fee is for review of numerous conditions common 



Vozella, LANL 
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Page 2 

to all permits. These conditions are fully described in the New 
Mexico Hazardous Waste Management Regulations (HWMR-7), Part IX, 
§270). 

Unit Fee 

LANL applied for an RD&D permit for their PBR/SDP Unit. The unit 
must be evaluated and specifications considered with respect to 
human health and the environment. 

Public Participation Fee 

A public participation fee of $4,000.00 which is typically 
charged to all hazardous waste management permit applicants, has 
been included in the total amount. This fee is included, because, 
in response to the increasing level of public interest in the 
permitting process, the NMED now automatically schedules public 
information meetings in communities potentially affected by the 
issuance of new or modified operating permits. 

Review of the application for technical adequacy will begin upon 
receipt of the permit fee, which is due within thirty (30) 
calendar days of your receipt of this letter. Failure to pay the 
fee within this period may result in a permit denial. 

If you have any questions, please contact me or Cornelius 
Amindyas of my staff at (505) 827-4308. 

Sincerely, 

d~~~ll~ 
~~bara Hoditschek, Program Manager, 
RCRA Permits 
Hazardous and Radioactive Materials Bureau 

Enclosures (2) 

cc: David Neleigh, EPA Region 6 (w/o encl.) 
Benito Garcia, Chief, HRMB (w/o encl.) 
Tony Grieggs, EM-8, LANL (w/o encl.) 
File-Red 93 



BRUCE KING 
GOVERNOR 

Facility Name: 

Facility owner: 

Facility Operator: 

State of New Mexico 
ENVIRONMENT DEPARTMENT 

Harold Runnels Building 
1190 St. Francis Drive, P.O. Box 26110 

Santa Fe, New Mexico 87502 
(505) 827-2850 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

HAZARDOUS WASTE PERMIT FEE 

JUDITH M. ESPINOSA 
SECRETARY 

RON CURRY 
DEPUTY SECRETARY 

US Department of Energy (DOE)/Los Alamos 
National Laboratory (LANL) 

Jerry Bellows, US DOE 

Allen J. Tiedman, LANL 

Facility ID number: NM0890010515 

Permit Fee Due: 

Permitted Unit: 

Date of Bill: 

$22,000 

Packed Bed Reactor/Silent Discharge 
Plasma 

July 6,1993 

Your Research Development and Demonstration Permit Application 
has been accepted for technical review and permit preparation. In 
accordance with the New Mexico hazardous Waste Management 
Regulations, the fee indicated above has been assessed. Please, 
send to the letter-head address above, payment in the form of a 
check, made out to: 

NMED Hazardous waste Permit Fees 

Please indicate on the remittance the following information: 

Activity SO, Rev. Code 169, Deferred Rev. Code 230075 (A 50-
DRC 280075) 

Thank You. 



PF\OPOSED REVISION TABLE1 1.6 
PERMIT FEE WORKSHEET 

FACILITY NAME DOE I LOS ALAHQS NATIONAL LABORAmRy 

EPA ID NUMBER NM 0890010515 -------------------------------
PERMITTED ACTIVITY RESEARCH, DEVELOPMENT & DEr~ONSTRATIOU -

(By Unit) 
PACKED - BED REACTOR I SILENT DISCHARGE 

PLASMA 

GROUNDWATER MONITORING? YES NO_x_ 

ESCAPED CONSTlTU ENTS? YES NO X 
~-

PUBLIC PARTICIPATION? YES_ NO __x_ 

BASIC ?:RMIT 

OPERATING UNIT 1 

OPERATING UNIT 2 

OPERATING UNIT 3 

OPERATING UNIT 4 

OPERATING UNIT 5 

OPERATING UNIT 6 

POST-CLOSURE CARE UNIT 1 

POST-CLOSURE CARE UNIT 2 

POST-CLOSURE CARE UNIT 3 

POST-CLOSURE CARE UNIT 4 

SUB TOTAL 

FEE CALCULATION 

s 10.000 

8,000 

$ 18,000 

PUBLIC PARTICIPATION FEE __ 4,_o_oo ___ _ 

TOTAL FEE DUE $ 22,000 

REMARKS 



RESPONSE TO TECHNICAL NOTICE OF DEFICIENCY 

Los Alamos National Laboratory 
Research, Development and Demonstration (RD,D) Permit Application 

Packed Bed Reactor/Silent Discharge Plasma (PBR/SDP) Unit 

The following information is provided in response to the 
Technical Notice of Deficiency issued to LANL on August 4, 1993 
by the State of New Mexico Environment Department (NMED) for the 
RD&D permit application dated December 1992 (and revised June 24, 
1993 and July 14, 1993). This material is intended to serve as 
an addendum to the existing permit application. 

1. Site Location Standards [BWMR-7, Part IX; 40 CPR, 
270.14(b) (19) (i) 1 (iii) 1 and (V)) 

LANL must provide Figures 2 and 5 bearing the dates and 
legends as well as the words "Figure 2 and "Figure 5 11 

printed on each respective map. Figure 5 must also show the 
surface waters including intermittent streams. Clearly 
indicate a wind rose on the figures. 

Response: 
requested. 

Figure 2 and Figure 5 have been revised as 
Wind rose information is separately attached. 

2. Design and Operation of the Facility [HWMR-7, Part v; 40 
CPR, 264. 31] 

Explain the second sentence from the top of page 14 of the 
application text: i.e. why "the piping from the scrubber to 
the Building 128 vent ••• or back to the waste feed ••• will be 
constructed of either PVC or copper." Expound on the 
pr~ferred choice of the use of PVC to the use of copper and 
vise versa. 

Response: The effluent exiting the final scrubber in the 
system is compatible with both copper and PVC piping and 
will not react with these materials. There is no particular 
distinction between the use of one type of material over the 
other. Rather, copper and PVC piping were selected· because 
they are both easy to work with and are readily available. 
Copper piping has a slight advantage over PVC in that 
commercial fittings are easily obtained. PVC piping has a 

1 



F R ~f;P .~~ .. .' ~~ 11 : 48AM HSWS WQT P.2/2 

a~igh~ a4van~age over copper in that 1~ ia lighter and less 

expensive. Either material may ~e used in this portion of 

the system configuration without impaeting the experimental 

rCUIUlt•• 

DeaoDatrate how aar~oD aonoaide, oue of ~b• ••• p~o4Qa-• 

veaeEate4 ~7 the &DID treata•at will be 4eatroye4 or 

eliaiD&t•4 without po•iDV aay daDger to bua&D beal~b aDd the 

erav:lzooaaeat:. 

Besppnat: Carbon aonoX14a 1• qanerate4 in t~aco ~antitiee 

•• a product of incompl•te combustion. The purpose of the 

RD&D experiments is to determine, by varyin~ the operating 

parameters, the optimal aystea performance capabilities. 

The objective will be to operate the systea to maxiaize 

coaplete combustion ot the input wasta, and thereby minimize 

the production ot· carbon monoxide. 

In the closed•loop sys~em contiquration, no 9aa effluanta 

are vented to the atmosphere. Any trage quantities of 

carbon monoxide will be recycled back into the syatem, and 

the carbon mono~ide will undergo further combuation to ba 

converted to ea~bon dioxide. 

In tha open-loop conf1guration, no gas effluents are vented 

inside the building were pe~aonnel may be working. Rather 

qaa effluents from the syatem are vented through a ~ildin9 

stack to the outdoors. No personnel inside the buil4ing 

will be eMpoaed to carbon monoxide from the trea~ment 

system. Previous experiments have shown that, when 

operating in staady•state, the system emits less than 20 

parts per million (ppm) car~on monoxide. This level may be 

tvo or three timaa hiqher during brief periods when tha 

•Ystem is •tarting up or ahuttinq down. The OSHA 

pe~ieaible exposure limit is 35 ipm with a ceiling limit of 

200 ppm for carbon monoxide. It a important to emphasize 

that the quantity ot effluent 9enerated during the RD&D 

exPeriments is relatively small, due to the small size of 

the reeeareh unit. 

lrovl4e reaotioa 4l&f~aa• tbat ia41oa~• tbe tb•rmal 

4eoompo•itloa of the haaaraoua •••tea 4uriDq t~aataea~ ia 

the Go~1De4 ~Da/8DP uai\. 

Roopon1p: It i• not possible to provi4e reaction diagram• 

tor tba decoDpoaitioft of the hacar4ous waetes, because the 

intermediates ~at are torme4 during the breakdown process 

are not known. I4entify1nq these intarme4ia~es and the 

2 



degradation pathways are part of the research objective. 
Efforts are underway to model the breakdown of certain 
benchmark organics and predict the chemical intermediates 
that may be formed in the treatment system, but the 
degradation mechanism is complex and very dependent on the 
operating conditions of the system. The actual breakdown 
process will depend on parameters such as the flow rate of 
the system, the temperature of the packed bed, and the power 
supplied to the silent discharge plasma cells. It is the 
purpose of the research effort to begin to determine what 
intermediates are formed during the treatment process and to 
maximize the complete degradation of the input organic 
material into simple non-hazardous effluent by-products. 

In the packed bed, the organic material is decomposed by the 
addition of oxygen in a combustion process. The ultimate 
by-products of combustion are carbon dioxide and water, and 
possibly acid or salt. The formation of acid or salt 
depends on whether the input organic material contains other 
elements (e.g., halogens, etc.). A simplified reaction 
diagram for the combustion process is: 

organics+ 02 ~ C02 + H20 (+acid or salt). 

However, the combustion process in the packed-bed will not 
always be complete. Some of the organics will be decomposed 
into various chemical intermediates (the identity of which 
cannot be predicted at this time). Trace quantities of the 
input organics may resist decomposition altogether. The 
silent discharge plasma unit, which follows the packed bed 
reactor, is designed to complete the degradation of the 
remaining organics and their chemical intermediates. Like 
the packed-bed the precise breakdown mechanism in the 
discharge plasma cannot be diagrammed, because it is 
dependent on operating system variables like flow rate and 
cell power. Degradation of the organics is accomplished by 
reactions with free-radicals that are produced in the 
discharge plasma; i.e., the hydroxyl {OH) radical and ozone 
(03

). Simplified reaction diagrams of free-radical 
chemistry are: 

organics + OH ~ C02 + H20 (+ acid or salt) 

organics + 03 ~ C02 + H20 (+ acid or salt). 

3 



SPEED (m/sec) 

------~======~~~~~ 

0.5-- 2.5-- 5.0- 7.5+ 

(AVG. SPEED== 2.4) 

TA6 AVG 92 
TOTAL 
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PERMIT ATTACHMENT L 

WASTE PROFILE INFORMATION 

The following wastes may be treated in the PBR/SDP unit. This information has been submitted in accordance with the requirements of HWMR-7, Part V, 40 CFR, § 264.13 (a) (1), (2). Waste profile information for these wastes is provided on the following pages. Sample I.D. numbers associated with the wastes on the profile data sheets are listed below: 

Waste 
Description 

Oil with 1,1,1-Trichloroethane 
from cleaning and repairing of 
vacuum pumps. 

Lacquer thinner from cleaning 
road painting equipment. 

Mixture of acetone/ethanol from 
degreasing oily parts. 

Hazardous 
Waste Code(s) 

FOOl 

DOOl 

F003 

The duration of a particular experimental run is typically less than 4 hours. The minimum run will be 1 hour; the maximum run will be 8 hours. The quantity of waste treated in a particular experimental run will depend on the duration of the run and the waste feed rate. The proposed rate of waste feed input is 36 to 108 kilograms per day. Therefore, assuming an average input rate of 72 kg/day and an average 250-day work year, the total amount of waste anticipated to be processed in the unit is approximately 18,000 kilograms in a calendar year. 

Wastes will be retrieved from permitted LANL storage areas for treatment in the PBR/SDP Unit. 

Ll 
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~ l L'C402&-8 i I I ' Laaorttory lemo11 10 L04028·2 l0402&·8 LC4021-1 t.04¢ZH L040U-10 ~ I 

l : C5tl ~ectivOd 10/1.'92 1C/L"3Z 10/1192 I ,OJ1t9~ j 10i1til t 1Cl1r.lZ ' 
Catt C~aoted i/2,111 "~'lil I I!Ur:U t Sl::»tH I ,,,:,,: 

Qr~/92 '1 

1 YQ(Jt Sample 10 8:ZCS 8211 8212 H.l3 I 9214 i%15 
Parameter I Ut\Jtt lll .. ulll Ru~tilte I Ruulte ~~~ .. ~~ I ~ •• un. I ~Mutua 

Tric."'lorot1uoromttl'lant ._ Wt I <0.10 I <0.10 <0.10 I <0.10 <0.01 <O.D1 
Mttl'lai'IOI % Wt ~ <O.JO <O.JO <O.JO <0.30 <0.03 <C.CJ 
!:l'ltt I %Wt ! <0.10 <0.10 I <0.10 I <0.10 I <0.01 < o.: ~ 
1, ~, :z. TrJc:I'\Joro· 1 .2. 2· I ~Wt i <0.10 <0.10 84.4 I <0. 10 I <0.01 <0.01 tnfluoroatl'lll'lt 

E:l'lanct ~Wt ~ <0.10 <0.10 <0.10 <0.10 I <0.01 <~-=~ 
.lcatont I % Wt I <0.10 <0.10 <C. 10 I <0.10 I <0.01 <O.~· 

I 

·10010011'101 I ~ Wt I <0.10 I <0. 10 12. I <0. 10 <0.01 < =·= ~ 
\Aatnyltl'lt Cl'\lor~dt ~Wt I <0. 10 <0.10 <0. 10 <0.10 I <0.01 I <~.:, 

Etl'lvl .Acatltl I %Wt ij <0.10 <0.10 <0.10 <0.10 I <0.01 <C.01 
1, 1. 1. Tnollloroetl\lnt I %Wt il <0. 10 <0.10 I <0.10 I 10-1.51 I <0.01 <:: 0' 
Mtt~vl Etl'lvl l<ttont I ._ Wt ~ <0.10 <0.10 <0.10 <0. 10 <0.0~ c::e.:~ 

~on TttrecNoi'!Clt ~Wt ~ <0.',0 <0.10 <0.10 I ~.11 I <0.01 <~.:1 

C~-tjorclorm % Wt <0.10 <0. 10 <0.10 <0. 10 I <0.01 <0.01 
Stflztl"-1 %Wt <0. 10 <0.10 <0.10 <C. 10 I . <0.01 <0.01 
:aoc~o~tanol I ~ Wt I <0.10 <0.10 <0.10 <0.10 I <0.01 <0.01 
'rriel\lorct tiWitl"'t ~WI ~ <0.10 <0.10 <0.10 <0.10 <0.01 I. <C.:1 
Mllutanol I ~Wt ~ <0.10 <0.10 <0.10 <0.10 <0.01 <0.~~ 

'i'olut"' I %Wt ~ <0.10 I <0.10 <0.10 <0.10 <0.01 ce.01 

%·Eti'IOliVItl'llr.OI I % Wt ~ <0.10 <0.10 <0.10 <0.10 I <0.01 <0 01 
~thy1 IIOI:)Vtvl (1!01'11 I "'Wt ~ <0. :o <0.10 <0.10 <0.10 <0.01 <O.Cl 

r. traol'llo retti'IVitnl I %Wt <0. ~0 <0.10 I <0.10 <0. 10 I <0.01 <C.Cl 

~~~ AOI!Itt %Wt <~.10 <0.10 <0.10 <0.10 I <0.01 <0.01 

C!'lloroDt,.,une ·9 ~WI <0.10 <0.10 <0.10 <0.10 I <0.01 < ::.o~ 
E!!'l\l'll::lti"'UI'It %Wt I <0.10 <0. 10 <0.10 I <0.10 I <0.01 I <c.:~ 

X vllnlt I ._ Wt <0.10 <0.10 <0.10 I <0.10 I <0.01 I <0.01 

S:vrtfll ~ Wt <0.10 <0.10 I <0.10 I <0. 10 I <0.01 <0.01 
2-etl'IOXYIII'III"'OI Acttltl %Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.()' 

C't'clct'lua.,o"' ~ Wt I <0 10 <0.10 <0.10 <0. 10 <0.01 <0.0~ 

%· iYtozyethanol ~ Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.01 

Q,cl'llcrooel'llfl'lt I ~ Wt I <0.10 <0.10 <0.!0 <0.10 <0.~1 <0.01 

lol'l(!rccal1)one Cu 1-!CI • ~ Wt I 3.9 .~l .74 1.J <0.01 <0.01 

Hlih kalr.q ,.~~ o~,.;o•. ~Wt I 63.5 .72 

··~ C.l <0.01 <:.01 

• I I I <0.01 <'=l.Cl ' ioiutnl ~ Wt <0. 10 <0.10 <0.10 <0.10 

~ MtQtene ~ Wt 'I <0.10 <0. 10 <0.10 <0.10 I <0.01 <0 01 
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~ Solvent Screen : 

' r...tcora:ory IL'T'I04t 10 L0402!·2 L04C2C.I I ~04023-e ~C402G-7 I t.~n.. t ~:Z&-, 
·' 

01t1 "•uina 10/1~2 10/~"'2 I 10/1 te2 10/lr-!2 I '· l011192 lOll n: 

II 
0Atl C~CO~ 8123r..J1 Qf2i/U I il2~1t2 t/:21/U i/21,., 2 tJZiiV: 
Y~r S.,.._,it 10 i%08 l 92,, I IJ212 9213 92U I t21e 

Petamtttr I UMI ~ •• ~.~h. I Rttulta I ~ .. Uftl R.tuita R~ "un 
I Tr1enl oro flu oro•~~~.,. I %Wt <0.10 <0.10 I <0. 10 <0.10 <0.01 I <0.0 1 

~ ietr•twc::rofuran I ,. Wt <0.~0 <0.10 I <0.10 <0.10 I <0.01 I <0.01 
leotu.Hv1 .Acetltt I % Wt <0.10 <0.10 I <0.10 <0.10 <0.01 I <0.01 
n·i>rogyl Acttltl I ~WI I <0 10 <0. iO I <0.10 <0.10 I <0.01 I <0.0 ~ 
n.Prc~anol I ~Wt I <0.10 I <0. 10 I <0.10 <0.10 <0.01 <0.01 : 

I I I I C ~llcsolve '!\ Wt <0 10 <0.10 <0. 10 <0.10 <0.01 <~ :l1 I 
' I I I CAIIcaolvl Acttltt ~Wt <0.10 <0.10 <0.10 <0.10 <0.01 <0.:1 

But'll CeiiOIOIYI I ~ Wt I <0.10 I <0.10 I <0.10 <0. 10 <:0.01 I <0.01 

e~o~tV1 C•ilca;'"'' Acttltl I ~Wt I <0.10 <0. iO I <0.10 I <0.10 <0.01 I <O.:ll 
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~ Solvent Scr:tn 
~ 
l' 

~oretor; S~m~=Jt IC LC4C2~·11 LC4C25-1 2 I L04025at3 

C1t1 ~~e~ 10/1192 1011 1'92' 10!11112 I I 
! Qr;11 Coiltcttd 9129/92 9/2~~2 6/29~% I 
f Your S~elO 

f 9217 92111 i219 I I 

Peumetor Unltt flluulta ~Uultl ll!"ult.l I R.tultl ~1111/ta I RKwr. 

• i'rtc:l'llor:lluoromttl'lant ~Wt I <0.10 I <0.10 <0.01 i 
Metl'lanol I ".161 Wf <0.30 <0.30 <0.0~ I 
Etl'ltr ~ Wt I <0.10 <0.10 <0.01 I I I 
1,1 ,2·"rncn~oro-1 ,2.2· I 1!11. WI <0.10 <0.10 I <0.01 I I I tnfluorcttl'ltne 

t~ l!tNM ~ Wt I <0. 10 I u.s I <0.01 I I 
I 

I I AU!Ont ,.,.,, <0. 10 11.0 <0.01 I 
lc~rcCIIIOI I %'M I <0.10 I .!f <0.01 I 

I Mtti'IY1tnt Ci'llcrna I "4 Wt I <0. ~ 0 I <0.10 <0.01 I I 
Etl'l'fl Aettltl ~ Wt <0.10 <0.10 I <0.01 l I 
1.1.1-T~~ ~ Wt <0.10 ~I I <0.01 I 
Mtth\'i ltn-,1 ICttcl'll .. Wt 20.7 <0. 10 <0.01 

~r~,... I -.w, <0.10 (0.1 11 <0.01 I -
C .'llorcicrm ~ Wt <0.10 <0.10 <0.01 I 

l BtnUI'II I .. Wt <0.10 <0. 10 I <0.01 

: lsobut•~l i I· ~Wt I <0.~0 <0.10 <0.01 

!' "r'r:QI'IIOI01111VI~I'II I '!\ Wt <0.10 : <0.10 <0.01 

t\lolai.I!IMI "4 Wt <0.10 <0.10 I <0.01 I I 
'T'ClJutnt "4 Wt 43.7 <0.10 <0.01 I I I 
2 · Etl'lu~ttNinol Ill. Wt <0. 10 <0.10 I <0.01 I I 
Mttl'l'ri re~~ ICttone I '!lltWt <0.10 <0. 10 I <0.01 

T etrecl'lloroeti'IVIII'II I .. WI 0.3g <0.10 <0.01 

Sut-.1 Ac1t1t1 'WI I 0.12 <0. 10 I <0.01 I 
ChJorcOIIUII'II 'l6oWt <0.10 <0.10 I <0.01 I I 
~:~v•tar.:tl'll ~ Wf <0. 10 <0.10 <0.01 I 
X-,1~ ~ Wt 0.11 a.a <C.01 

Stvttne 'II.Wt I <0. 10 I <0.10 I <0.01 I 
l·ltl'lolr't'ttlltnol Acetate ~Wt <0.10 <0.10 <0.01 

Cyolohutnont ~Wt <Cl.10 <0. 10 <0.01 

~-a...toi'YitMnol ~WI 2.~ <0.10 <0.01 I 
OI=NotoCentll'll ~W! <0.10 <0.10 <0.01 

Hvaroce~on• lu loiCl 1 e-. Wt 14.4 .,4 <0.01 

HJgl'l killng I'~M Orgen~oe • %Wt I o.u .21 I <0.01 I 
l-i8llll"l I ,....;,-\ <!C.~ 0 <0. 10 <0.01 

~10!1111 I '\WI I <0.10 <0.10 I <0.01 I I 
L4 
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I 

~ Solvent Scr!tn i \ 
I· L.Oorator,o e~e 10 I ~0<4025-11 ~<4025-tZ L.04<n \t-l, . '· . 
I 

~ ' 
!:j Cau Rtc:trvod 

I 

10/1~2 1 0/1,'9 2 ,~ntu ' '· Cttt Cclloottd 11~!!92 t/2!1!9% t/%,,2 I I 

Your Stn'\91t 10 I !217 9211 i219 ' I 
Pertmettr I Unitt ~ .. l.litl ~etulll Attulu A .. ..uu I AHI.ftl RMIIIU ~ 

' ··~· 
I Tflcnloro~l.lcrotthtnt I % Wt <0.10 <C.10 <0.01 I ~ 
I 

I %Wt 
I 

T ttrtn-,:,roluran <0.10 <0.10 <0.01 

laccuM Acetate I '4 Wt if <0.10 <0.10 <0.01 I 
n-Proo..,; "c:ttltl I '4W1 <0.10 <0.10 <0.01 I i 

I 
t I il I I ,...p,oeancl ,._ Wt <0.10 <0.10 <0.01 
I 

I i I Ct~loaclvt '4 Wt <0.10 <0.10 <0.01 

C•UotOIYt Acerttt I '4 Wt <0.10 <C.10 <0.01 I 
I B<.IIYI Cellc1oive I %Wt !I <0.10 i <0.10 

I 
<0.01 I I 

But \It C e:l 0101111 A Cltltt I ~ Wt I( <0.10 I <0.10 <0.01 I I I 
• btJI'Nittd C:onctntrauon 

LS 



~ F1ngerprint Arul}11s R!port 
~ 

Ub<:lrttOI"i' Samc~lt 10 1..0~26-1 I LC402S·1 I f I 1..04021-Z L0~%~3 Lo.a:~ 
i ! I ' 

' ~ 
C•t• ~ICIIYed 10/1192. 1 0'/1/U 1011 192. ~C/1112 10.'1.'52 

Date CcllectGd I tl2i!!% t/23/'11'2 112.::1/t~ I 1/22!12 \1/'%Ui2 

r Yout Samptt tO I 9207 l..ayer 1 9207 Laver 2 uos I 1201 ~: 9210 

~ Plla,.tar Method Urllt1 "•tultt " .. 11111 lllttllltt I RMUIU Ruww 

I. 

I I I I ~ Cctor 0417!·89 NA Gold Bro...,., Brown Feint Crun erown 

lno•dental Odor C417Q·U N4 I None None I ~one ~c,.,. 

1'1\yi!C:Ii 9 till 04918-!9 I NA LiQuid &. I Wq~.~id • I W;:;utd L~ 
ScUd Solid 

l..avera I 04879·89 I NA MYIIIIIVIIIQ I Mo..lltflaver.a I Slnq11 Sing& I 

! Fru l.iQuidl I C4171·U NA I 40"4 ti'!Cto I 100% 100 .... 

I VIIC:IIttv I C4178·U ~A I l.ow N/A ~lum I I. ow Low 

Vil~ll Cil "artUI I 04171-lli NA I NtQitiVt NtQitiYI I Potitivt I NoQetl-... NtQIC'f$ 

pt-1 I 04110 I llnita 5.71 I 5.10 I 13.0 1, 0 

C~;tnidt S~:run 05041 NA NtglliYI NtgltiYI I Nt<Jtth-1 Nt~I";Y. 

Slllliot Sc:run I 04871 NA Ne;ativt Nt;IDYI I Nt~tlvt Nt;r."'' 

F'l~mabillt'V Potll'ltlaJ C4tl2 I NA fllot1t1-n NtQIUYI I Ne;au .... Nf91t1vt 

Oxidtur S~tttn C4U1 NA NtQitlVt Ntqttl-n I N~ta .... Nt;:ll'ot . 
R1diano~ ScrCin CWM 11· NA At At Ac I At At 

:u Ba~:kgrc~ond i&citQIOU~ S.ckqround 8acicgrour.d StCll:fOI.M 

~a:nt F~ttr t015 I NA I Ftil Pua I j:IIIJ I Fesl CaJ 

WSlll Mix Ttt~ !~Huitt 050!1-&0 I ! 
"ttOtlVItv I NA 

I 
NtqltJ'Yt Ntq&tllft Ntgltivt I NtOiti._.. Nt';ltlYI 

TtrT"CtlltUtt 'lilt '" I 0 0 0 I _, 
0 

' I I I Wattf lolubilitv NA Soluble l'trt~lllv IMotublt Sojutlt SOA.I)II 

1-!UVItt end/or UgMtt Tl'la" Wttlt NA N/A Muvier uonttt I N/A NiA 

L"l'l\lltlf1n NA No No No I No kG 

l'rKJOitltll I NA I No No No I No Jiio 

LG 



~ Finaerprint A~iY1is Report ~ 
,, 

I I ~ l.atorilQI'J' s~. 10 1.04020.6 l.0402~~ LC402W ~c40a-7 1...0-'0:1-7 
i 

t 
: 

! Oatt Rtot1voa 1 on r.u 1011 r'9l 1 Oil l'tl \0/1,.,2 1 C/1.12 ; 

i:)~UI Cell~!~ 9/29i"U I 9/2it9 2 8i2t/iZ if29f92 I t/2Ul 

~ YOYr S~t 10 921 1 L.ayer 1 I U11Lavsr2 I 1212 92.13 L.a¥or J I . - f 'ZJ 3 Cotlig % 
I 

~ Parameter I J.AttfU)O I Unlt.e ll'uwu .-uuJw RM~ I .... ~.~~ta Re.- ' 

~= ,a¥§ 9 I I -•l C:lcr '" 04an-u NA Tan Brt~wn Colottftt I Tan Brown 

I I I il I nc1d o ntal O<lor 04171·19 NA !I None None NOM I 
""'vsical State 

' 

C4178·U I NA Uquid l I WC~~.nd UQuld & I Solid Solid 

l.OVIII 0417'-U I NA Multiltvtrtd I Sl~t M.oltJiavered I 
,.,.. I..;Q~.Jidl I 0417S.U I NA I u~ 1 OO'AI U'AI I 
V1GOOSit'f _d-o•t?t-u I NA II Me4ium I \.OW 1-Dw I MeeN~n I M..._., 
Vllo.J&i 0;1 & Oruu I 04171·1t I NA I NtQitlVI ,..OI1tl .... Nt~CVI I l"oaJtJve F'oa.~-.. 

I)M 04110 I unitt 10.S4 •. ~1 I.U I 
Cva,..dt Scr~tn OSOoi&8 l NA Ne;.~ Nt;.llvt I Negative 

S.-lfida Scrttll 04171 I NA NtQICVt Nt;auve NtQat!'vt 

r, 
Fltml'l"li:llliry llottnutl I Ooi&U2 I NA ~ ,.O'IItivt '"'tivt PclltiYI 

04111 I NA Nt;ttllll NtQIIlvt N1getlve r 0::1d1%11 Scrun 

' Aa.:;:~
:r'\ Soraen C'NM 17· .I NA At At At At I .Lt 

28 ~ltgreynd laclcer:~und lac:k;round !!ackgrOYnd Blclqroo.nd 

,.., ,..! r·iter !015 I NA -=eil Ftil II' til I F111 I F-::1 

-
'll•t•r Mir Tut ~uuJtt C'SO!II·IO I I I 

- I NA ~ Nt;aavt NtQlltiVt 

! 1'ti'N)tlltUrt i\i .. I •F ~ . ' I 0 0 I 0 0 

W4ttr Sol~o~t:ulit'i I NA. ~ ... ,,..,., Pmaliv SoN!>~ a I ll'\lo4UoJt I'..Wv 

~ .. 11'1., tt'l<llor l.ignter 1'1\an Wattr I NA 

' 
Ugnttr U;lmr N/A. I u;nttt Bctl'l 

I I I !m...illfitt NA ,. No No No No No 

.. fiC•C>ItiiU I NA !I No I No Ho I No "" 
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~ Fingef'lJrint Analysis Report 

I L,acorttQry S~• iO L040:Ze·7 1 1.0~25-1 '..OI,OU·i l.a-402&·10 I 1.040 2.5-10 

'J Catt AtOIIY.O 10/H32 , 0/1 ~2 I 1011/U 1011 "l t 10/1:U 
I 

Care Cclltot.O 8/2tt92 I S/29112 l/29192 '' tJ%9/91 t til!! ts:z 
; 

Your S~ll tO I I 1213 L1ver l 9214 9216 121!~1 t2 1!! U'rtr 2 

Panmtctr I Method I Unlta II IIIIIUIU I RMUita Ret witt ANWtl I A.~lta 

Color I c•t7t·U I NA ~ I Blue Yellow Or11n1TW I Cotcrte" 

ii'IC•dtr~tal Cdor I 04178·19 I NA I None None None I 
p l'lyli Oil S tl tl 04871·18 I NA 

j 
LiQ\lid Uquid I ~ldl l 

I I • 

Soud 

i L::vtrl I 0487!·11 I NA SinQ:t lln;tt Ml.iltJiaytred I 
Fru LiQ,.Idl o•n•-u I N.A 100-. 100% I 4()'!1. I 
Vlo:os1tv C4i71·1i I NA ~ Low Low Low I ~w T ~/A 

V1tu11 0;1 &. Cirnu C417i·U I NA ~ P'Otlt!'n Nt;aovt Ntgativt I NtQttJW I Ne;atJvt 

DH 04tl0 I l.lnl~ I I.?S 2.41 L7!5 T 
I Cvtn•dt icrun 0!041 r NA I I NtQitiVI Nt;eu._,. NIQI't'l~ I 

!ul~ida Scrttn 04171 I NA NIQitiVt NtQ111-n NtQttJW I 
F1tr"''l'!"itt::•lilV l'ottnt1tl 041112 I NA N091tlVI NtQats..,. Ne;ecw I 
C:::::i•ur Scrun 0411, I NA N•oaw• Ntganvw NIQIU-.. I 

. ' I ~ I I l R,~,,:,cn 3c:•tn CWM 17· NA At At At At At 

I u Btcx;round S.cx;~und l•ckgrO\Inci -ilu;rO\:I'd aacx;r-::.~~ 

i Fi 8005 I NA ~ IIIli i illil iltil I Feil I ,. ... 
~ j)wl:"'! 1\!tr 
I' === ,.-.= 

I o50sa.ao _I J 
• ~ I I 1 RucOVIty I NA NtQIUVI I NIQitl'n Nt;enve NIQICW Nt;anv• 

I 

I I I I' 0 ., 
~ Ttmt'trlt\lrt ""'" ·~ 0 c 0 

Weter S;lublllty I ~A !tartJIII¥ I lilt~ Iii\' SOiublt Sol10bi1 I,I01Ub:1 

,.. .. ..,..., IMler I.IQnter T~l'l Weter ~A U;ter I u;l'lt~r N/A N/A ~ ...... ., 
lmulllflll NA No I No No No No 

lltrtC-ICIUitlt NA ~ No I No No No ~0 

LC 



~ F1nge!1Jrint Analysis Re1)0rt I 
I 

!1 
ucon1ory S~t IC L0-402&-1 1 I 1..04-0U·l Z 1.0~25-U t..C.t40 lb-, 4 l.040l$-l4 

Cato ~ecolvea 1011/U 10/1.112. 101111: 101'1192 1 Q/1!;1 ~ 
Oatt CcJiactod 912,/U t129tU II Uti% I/U/V2 I 1/lSI!l 

'!'out S~ltiC ·:· un IZ11 821t 1220 L.aver 1 1220 ~ 2 ;~ 
~ 

l'atamtttt M.U,od Unitt ~u.lta I ~" RaNta A.eutta I At.U. ~ 

~ - I Color 0<4119·8! NA Yellow Crt~ I 8rown1Grev Py~j· E!l\lt 
' 

lncidtntll Odor I 0<4171·11 NA None I No,, No,.,, I None I I 

PMVIICII S!lll 04i7!·11 NA uQUid & WQ'Wid & \Jq1.jid &. Uq1.jid &. 
Solid Solid Solid Solid 

l 
f 

~IIVtHI C4t71·U NA Mult!lavtrtd I MuitliiV91tG I M\lltllav.rtd Muttlevertd I 
Fret 1.ic:u~1 I 0411t·U NA J 91~ I u.s 181M! 15'141 I 
Viceoeitv O•i7t·U NA I Lew I l.,.,w I Low ~"" I Lo• 

V1flllll Oil &. c;, .... o•!7s·u I NA NtQttl...,. I ~l)tltjve I ~OiltiW NIC!ItiVI I Ne;r.ve 

~H 04110 unltl l.ll I 1.41 8.1\ t.Ol 

Cyemdt Scrun oso~• NA Ntoativt Negative Ne;ative Neoatl'llt 

Sulfide Scraon o•a11 NA Nt;ativt Nt~VI Nt;etwe NtQa'tlw 

l'lemm&editv ~cttntJtl 04U2 NA I ,OIID\11 I Jlottow N~avt Nt;eti'lll 

Ox.d•ltr S:rttn 04911 NA Nt;anve I Nt91DVI Nt;ttlVI NtQitiVI 

~tel at:cn S~rUII CWM 87· I NA At I Ar At At I A! 

.. 35 ~okground iKkQIOI.InO IICicQtO\Ind !!lcl!t;r0\Jr.4 Sac:k~~r-....: 

Pro.nt ~:ur I eou I NA ft11i I ~-~ Flil ' Fall 
,, 

Fli 

~ Wat., Y6x Tut Ru~o~ltt ! CSO!SI·iO ~ ~ 
' ~~~~tlV'ItV I NA NtQitJVtl I ,.OIICVW Nt~ve Negttlve i Ns~ 

Ttm#ttiNrt ,llitt 'II • 1 I .... 0 I 0 c 

Wattt SOII.II:liliiV I NA lniCII.Ibil I Jl•ru•lv l'trlllltv Sotublt _.treAIIv 

HUVItr arrd/or U;l'ltlr 'nlan Wtttr I NA U;nter I U;llttr loti! N/A I io(loi"WWtr 

ei'TIIIIItfill I NA No I No No No ~ -
I'~C:IChtltll NA No I No No No I N.1 

L9 



,,,., «!ili!IIW! li'i . iill'!< ""'"-'""'~+c•''''"''""''-,Y'f<~,,;.t-M;¢.1~<\0"'~'''•• 
;--:r;;am~ 

'' ··~"''•>' ·-·~'~""'""'''-·~·"'-·· " 

t Wet Chem!Jtry 

I L.:l;lorttory SzmQII 10 1.0~2~1 I 1.040U4 l.o.o%e.-4 ~2 .. , ~:&·7 

~ Cato ~tCII'tod 10/1/'H I , 011 r.il 1 0/1/IJ% t0/1/U 10J11!1 
·~ Oata Ceileoted I t/2!~% tll01!12 9/2JI'!J2 1129192 lli%M: 
1 
' Your S&m9+t IC 9207 920~ 1210 9.211 S&Y:'" 

Paramattr Mtthoci I Vnlt1 RatuiU "••utu At~ loiN "-eu!U ~ 

' ,. 

I I I Allr.altnitv CWM 81·81 "" 2.1 

Wrt*f {by K.aft ~Mrl CWM ti·U I "' 98.8 l 94.2 85.1 I To~ 3.5 To, 2.1 
~nom U.l leaom S.:.2 

Wet Chemistry 
L 

\.aCOtiiOry iamQil 10 1.0402S·I 1.0~2S·t 1.0401&-10 L0~%1·11 LO.W:!-1 Z 

Oat• ~tc11v~ 10/1/il 1 OtltU 10/1/12 1011 ru 1011~2 

Catt Cclleoted S/21,-,2 S/211'12 111!/12 9/%1/tl tt%9112 

~ 
Your S~laiO 1214 U1! I ua 1117 U11 

' llaraml!tr I Metl'loci IJnlta ~uulta I ~uwhe I !Wwlta "~ Ru111u 

1- I I .. 
Aciditv CWM 81·U "4 , .4 

Wlttr <h ~ ~Nrl I C'NM ll·U ~ t7.7 U.l I I ••• ,,,l 

r~~----~~----~--------W•eEt~C
8he•m·~-.ry._._m._. .......... ~--~ 

• 
~ \.Momorv StmQia tO 1.0402&-13 1.0~2 .. 14 

Q,:ltl ~ICilY~ 101111% 10/,112 

Oltl C~IIICiteO 111tlt2 112itl2 

; Y(t\lr SIITI~Ie IC 1%11 I u:o I I 
,.,,,.", I Me~ I Unit~ I "-twitl I """''" lllllultl A111oila Re.ultl 

Wetar (t)y l(an ~tcl".erl I CWM ll·U I .,. I !1.5 I t2.4 I I I 

LlO 



~;:;;;;= 

~ 

,... ' .:-.- •• , •r • 

~OUIQtY Blmp~e 10 

~ O•~ Recei'ttd 

C1t1 C~ct•" 

IJiveC1ion Metne4 

Your lem~~ 10 

Meu,oa Ut1ltt ,, . 
5010 ""9,1'(; 

1010 m;/'11; 

C!)dmll ... m tCdl 5010 mgi'A; 

5010 m;/'lr.; 

L.ud tPbJ 1010 m;tk; 

Me,curv IMQI ?471 m;,'lt; 

hltr1~om IStl ec1o mg:'t; 

eo1o m;•k; 

lrcm•dt. Total 300.0 ~ 

300.0 ~ 

300.0 C!ll 

Meuls By EPA Methods 

L040:e.1 L040.%S.2 L0-402~3 

10i1192 10/1."32 10/t/'V% 

9/2ilil tl29tU Q/25/U 

Toul Tot-' iotaj 

1207 9208 

·~· 
Ple1wlu fluulta F111ulte 

<2.%! <2.25 <2~2S 

<0.250 <0 . .%50 <0.2!0 

<0.450 <0.450 <0.450 

<0.900 <O.tCO co.aoo 
<3.21 152. <3.2! 

<O.OJ <0.01 <0.01 

<3.75 <3.75 <l.75 

< 1.0i <, .01 < 1 .CI 

Alii om 

<0.4f <0.41 <0.48 

2.20 < 0.4() 0.4015 

<O.OU <O.OU 0.377 

;; :=:;;:;j' ; 

t.o..oa~ ~:•s ~=~· 

1Q/111Z 101111% 1011~2 

i/28112 l/2trt: i/21192 

Totel Tout Totti 

1210 1111 8212 

A Nullo ~ Rtndu 

<2.2S <2.2~ <2.:5 

<0.250 0.4\1 < 0 .:!0 il ), 

<0.450 <0.4!0 <0.450 ~ 
<0.800 0.904 <0.9CO 

<3.25 4.0\ <l.:!! 

<0.01 <O.Ot <O.C3 

<3.15 <3.?5' <J.i! 

411.2 < 1.01 < 1.C! 

co . .aa <0.41 <0.~ 

<0.40 0.~ ;!.4 

0.101 <0.0!4 10.1 

300.0 "" < 1.10 <1.10 <UO 3.10 1 . .%, <0.4e 
~S~u~ll~a~t•~··i·o-tl-l .. ~a.--~.a-. .. -.a. .... im .... ~ .............. a. .... -. ........ ~~a.~~--m. ...... ~ 

L ll 



~ Metals By EPA Methocb 
i• I I I I I l.abor"orv lample 10 ~402S.7 ~04()28-8 L0402a·9 L0402&-10 L.040%e.1, 1..0401~1.; 

I Cat.t R.~nd 1 O/H92 10/1r.ll I 10/11&2 10/11'82 l011 "2 10/1.'12 
f Date ~tc:ttd S/20/t2 il:!li'J2 B/221i2 t/2,1'12 1123!'J2 tm.•u 

l.x17acm~ Method Total I Tgtal Tot~ To til I TQUii TQUI 

Yow ltmpla 10 9213 i21<4 I 921!5 1218 I 1217 t%11 

l'aramattr Mathcd Unlt1 fluulta ~Uiolltl Raeuht ~~~~u fiiUultl I fll.sutu 
'. 

Ar .. niC IAtl 8010 I m;i"K; <2.15 I <2.25 I <2.2! <2.2!5 I <2.%! I <2.25 

Barium Hill 8010 m;ik; Jo.e I <0.250 I <0.2!0 l.U f <0.250 <0.%50 

i t Cadmium iCdl !010 I ITig:'r.g I <0.4!50 I <0.450 I <0.450 <0.4~ I <0.450 <~.450 

C~romium :en &CliO I mgt~; <0.!00 <0.900 2.91 <0.100 97.5 I <0 iOO 

lrcn !Fel SC10 m;tk; I !57 SO. I I - I I l. .. a l~l)l 6010 mgfl(; 28.7 I <3.25 I <3.%! I 4.31 I 460. I <J.:S 

Marc\Jrv I~Ol 7471 m;ik; I <0.09 <O.Ot I <0.09 <0.01 I <0.09 <0.:3 

Molvcden~o~m !Mol 5010 m;ik; 3300. I 
S IIIMim !Stl 8010 I m;i"K; <3.?1 <3.75 I <3.7! 70.4 <3.75 < ~.75 

Silver IA;l 1010 I m;t\; <1.01 <1.01 <, .01 <, .01 < 1.08 I < l.C~ 

AnJOM 

Brcmrda. Total lCC.O I ~ co.4e <0.48 I <0.48 <0.41 <0.40 I <0.40 

C~:o·Jce. Toter 300.0 % 0.1!0 I <0.4Q 1.15 0.412 2.2~ 2.43 

~UQIIQI, TOIII 200.0 ~ , <o.oe• <0.01<4 I co.oa• <O.OU I <0 . .:4 <0.:4 

r S~.~llatt. 1'otai 300.0 I ~ < 1.10 <UO <, .10 ; 3.7% I 0.470 <::.4tl 

L 12 



Metals By EPA Methods 

tj LM ou1o.ry a Ulpj41 1 Cl 
! 

L04025•1 2 ~2f.14 I 
Cll'-1 ~lv.d ,011112 1011/U I ~ 

-- Oa1e Coh~:ted ~/2!1192 9/2i"2 I 

I Extree11on M.thod TOt II Tote! I 
Your l~lt LC 121i 9220 I I 

I 

I I Pattmtttr Mettle a Unl~ ~nult8 ... ultl " .. "~ A..un. I R••uJu R.euJw ' ' I 
I I I 

,..JJ 
Ar::an1c: !All eo1o mglkg <2.~5 c:us I I 
Bartum !Bel 5010 mglkg 0.291 <0.250 I ~ 
Ctdmium ICdl 5010 mg:'k; <0.450 <0.450 I t 
Cl1romoum !Crl 5010 ITIQ/kg <0.!00 <0.800 I :1 

H l..Oid !Pb) 1010 I <3.25 I 
-1 

mg/k; 174. ,, 
J 

Marcur.,. !H;; 74?1 ~lkg <O.Oi 0.81 I I ~ 
S•lsnium !5ol 5010 mg,k; I <3.7! <3.7!5 I I j 
!ll\llt !Agl 5010 I mg/kg I < '.oa <1.01 I 

AniON ~ 
ltol'l"'dl Total 300.0 I ' <0.45 <0.-40 I ~ 
ChlcMdl, Tctal 300.0 ~ I <0.-40 1.01 I ~ ,_ 

• Fh;CI'101, TotSI 300.0 I ~ I <0.0!4 <0.024 I ~ 

·~~ I 3~.0 l % Jl <, ·ii 0.!504 I i I I i .!:S..::t . A a 

L 13 



_, ;'' 
I 

' 
I 'l 

~ 
t..aoorat~ C~• tO L04-02"-2 L04o02S.! l.C402S.' ~u-a ~40%5--13 

c~ ll!ueivod ! 1011192 I 1011112 I 10/1i?2 I 10/V'I2 ' 
:10/1.12 

Cate ~~tc.d 9/2~/92 I t12,1t2 l 012Jit2 8/'29'192 ti:!S/1% 
Yow!~'; 10 9~01 I 9211 9213 I 1214 9219 

I· 

~ Puamet., Ma~oli Uti I~ ! ~ul11 I RaaultlS I Aaaut~ I RewJu I R.W~ -

r IM1vidwel Cttermlnatlon 

~ Oil. C'irtatt 413.2 m;/1. I 701. 2800. 

~ CU • Oruu 413.2 ~ 100. I 12.5 1CO, ....... 
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