Department of Energy
Carlsbad Area Office
P. 0. Box 3090
Carlsbad, New Mexico 88221

April 7, 2000

4APR 2000
Mr. Steve Zappe, Project Leader (WIPP)
Hazardous Waste Permits Program
Hazardous and Radioactive Materials Bureau
New Mexico Environment Department
P.O. Box 26110
Santa Fe, New Mexico 87502-6110

RtCP\JtD

Subject: Request for Class 2 Permit Modifications to the Hazardous Waste Facility Permit,
Permit Number: NM4890139088-TSDF
Dear Mr. Zappe:
The purpose of this letter is to transmit a request for Class 2 Permit Modifications to the
Waste Isolation Pilot Plant Hazardous Waste Facility Permit, Permit Number:
NM4890139088 - TSDF. This action is being requested by the U.S. Department of
Energy, Carlsbad Area Office (CAO) and the Westinghouse Government Environmental
Services Company, Waste Isolation Division (WID) pursuant to 20 New Mexico
Administrative Code (NMAC) 4.1.900 (incorporating 40 CFR 270.41 and 270.42), the
joint permit holders.
The attached information provides the following :
1. Table 1 - A listing of changes to the Hazardous Waste Facility Permit including the
affected sections, the item, and the modification category (taken from 20 NMAC
4.1.900 incorporating 40 CFR §§270.42, Appendix I)
2. Attachment A - Detailed descriptions of the permit text changes, the basis for the
changes, and a redline-strikeout version of the affected permit sections.
3. IBM Compatible diskette containing the requested modifications in Word Perfect
format.
The proposed changes do not compromise worker safety, human health, or the
environment. These changes conform to industry standards for handling hazardous waste
and improve the DOE's waste characterization.
The requested modifications are as follows:
• Revise the accuracy acceptance criteria for Cresols and Pyridine.
• Revise Headspace Gas Sampling requirements for Homogenous Solid and
Soil/Gravel Waste Streams.
• Revise Headspace Gas Sampling requirements for waste streams generated using a
Thermal Process.
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April 7, 2000

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.
Pursuant to March 13, 2000 letter from Mr. John Kieling, we are submitting the original and one
copy. Please contact Mr. Jody Plum ofmy staff at (505) 234-7462 should you have any
questions regarding these permit modification requests.

.
~

Sincerely,

ri~ c aager
U.S. Department of Energy

Enclosure

cc w/o enclosure:
J. Bearzi, NMED
R. Dinwiddie, NMED
J. Kieling, NMED

bee w/enclosure:
J. Plum, CAO
S. Hunt, CAO
G. Barnes, WID
B. Kehrman, WID

bee w/o enclosure:
C. Zvonar, CAO
M. Kearney, CTAC
J. Epstein, WID
D. Mager, WID
L. Steven, WID
M. Whatley, WID
CAO:ORC:JP:00-0049:UFC 5487.00

~~ ~
J. L. Epstein, General Manager
Westinghouse Waste Isolation Division

Request for RCRA Class 2 Permit Modification
in Accordance with 20 NMAC 4.1.900
(40 CFR Part 270)

Waste Isolation Pilot Plant
Carlsbad, New Mexico

March 30, 2000

Request for RCRA Permit Modification
in Accordance with 20 NMAC 4.1.900 (40 CFR Part 270)

Consistent with requirements of 20 New Mexico Administrative Code (NMAC)
4.1 .900 (hereafter referred to as Part 270 or Section 270.XX), the U.S.
Department of Energy, Carlsbad Area Office (CAO) is submitting to the New
Mexico Environment Department (NMED) a request for class 2 modifications to
Hazardous Waste Facility Permit #NM4890139088-TSDF for the Waste Isolation
Pilot Plant (WIPP). Specifically, this information is provided to comply with the
requirements of 20 NMAC 4. 1.900 (incorporating 40 CFR §270.42(b)).
Requested modifications are listed in Table 1. Listed information includes a
reference to the applicable section of the permit, the title of the item and the
relevant permit modification category as identified in 20 NMAC 4.1.900
(incorporating 40 CFR §270.42, Appendix I). More complete descriptions of the
class 2 modifications are provided in Attachment A
The changes do not reduce the capacity of the facility to protect human health or
the environment.
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Table 1. Class 2 RCRA Permit Modification

No.

Affected
Permit
Section

1.

B3

2.

B
B1
B2
B3
B6
B
B1
B2
B3
B6

3.

Item

Accuracy Range for Cresols and
Pyridine
Headspace Gas Sampling
Requirements for Homogeneous
Solid and Soil/Gravel Waste
Streams with No VOC-Related
Hazardous Waste Codes
Headspace Gas Sampling
Requirements for Waste Streams
Generated Using a Thermal
Process
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Category

Attachment A
Page#

B.2.b

A-1

B.1.d

A-4

B.1.d

A-21

Attachment A
Descriptions of RCRA Permit Modification

Item 1 - Class 2 Modification
Accuracy Range for Cresols and Pyridine
Description:
For Cresols and Pyridine, revise the accuracy acceptance criteria to 25-115% in
Table 83-6.
Basis:
The existing accuracy limits for cresols and pyridine measurement using SVOC
analytical techniques are based on VOC data rather than SVOC data. Cresols
and pyridine analyses that are done using SVOC analytical techniques should be
based on accuracy ranges that are established using SVOC data.
Discussion:
Cresols must be measured using analytical techniques for SVOCs. However,
the range for Cresols in Table 83-6 are based on a simple average of Contract
Laboratory Program (CLP) accuracy limits for VOCs based on data from Table 8,
Exhibit D (Volatiles) in the CLP. The accuracy range in Table 83-6 should be
based on using the data for SVOCs from the table for Matrix Spike Recovery and
Relative Difference Limits for Soil/Sediment in the CLP. Calculating a simple
average of the SVOC data results in an accuracy range of 25-115%. Therefore,
the 60-150% range in Table 83-6 should be modified to be 25-115%.
Pyridine can be measured using VOC or SVOC analytical techniques.
Therefore, accuracy limits for Pyridine are provided in both Tables 83-4 for
voes and 83-6 for SVOCs. The accuracy limits in both tables is 60-150% and
is based on CLP for voes. The 60-150% range is appropriate for the method
used for voes (i.e., Table 83-4); however, the accuracy range in Table 83-6
should be based on using CLP SVOC data. Therefore the 25-115% for cresols
is also appropriate for pyridine.
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Revised Perm it Text:
A. Table 83-4:
TABLE B3-4
VOLATILE ORGANIC COMPOUNDS TARGET ANALYTE LIST
AND QUALITY ASSURANCE OBJECTIVES

Compound
Benzene
Bromoform
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroform
1,4-Dichlorobenzene0
ortho-Dichlorobenzene 0
1,2-Dichloroethane
1, 1-Dichloroethylene
Ethyl benzene
Methylene chloride
1, 1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1, 1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1, 1,2-Trichloro-1 ,2,2trifluoroethane
Vinyl chloride
m-xylene
a-xylene
p-xylene

Acetone
Butanol
Ethyl ether
Formaldehyde'
Hydrazine9
lsobutanol
Methanol
Methyl ethyl ketone
Pyridine 0

CAS
Number

Precision•
(%RSD or
RPO}

Accuracy"
(%R}

MDLb
(mg/kg}

PRQLb
(mg/kg}

Completeness
(%}

71-43-2
75-25-2
75-15-0
56-23-5
108-90-7
67-66-3
106-46-7
95-50-1
107-06-2
75-35-4
100-41-4
75-09-2
79-34-5
127-18-4
108-88-3
71-55-6
79-00-5
79-01-6
75-69-4
76-13-1

,;45
,;47
,; 50
,; 30
,; 38
,; 44
,;60
,; 60
,;42
,; 250
,; 43
,; 50
,; 55
,;29
,; 29
,; 33
,; 38
,;36
,; 110
,; 50

37-151
45-169
60-150
70-140
37-160
51-138
18-190
18-190
49-155
D-234d
37-162
D-221d
46-157
64-148
47-150
52-162
52-150
71-157
17-181
60-150

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

75-01-4
108-38-3
95-47-6
106-42-3
67-64-1
71-36-3
60-29-7
50-00-0
302-01-2
78-83-1
67-56-1
78-93-3
110-86-1

,; 200
,; 50
,; 50
,; 50
,; 50
,; 50
,;50
,; 50
,; 50
,; 50
,; 50
,; 50
,; 50

D-251d
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150

1
1
1
1
10•
10•
10•
10•
10•
10•
10°
10·
10•

4
10
10
10
100
100
100
100
100
100
100
100
100

90
90
90
90
90
90
90
90
90
90
90
90
90

• Criteria apply to PRQL concentrations.
• TCLP MDL and PRQL values are reported in units of mg/I and limits are reduced by a factor of 20.
° Can also be analyzed as a semi-volatile organic compound. If analyzed as a semi-volatile compound , the QAOs of
Table B3-6 apply.
d Detected; result must be greater than zero.
• Estimate, to be determined .
1
Required only for homogenous solids and soil/gravel from Los Alamos National Laboratory.
9 Required only for homogenous solids and soil/gravel from Oak Ridge National Laboratory and Savannah River Site.
CAS
%RSD
RPO
%R
MDL
PRQL

=
=
=
=
=

Chemical Abstract Service
Percent relative standard deviation
Relative percent difference
Percent recovery
Method detection limit (maximum permissible value) (milligrams per kilogram)
Program required quantitation limit; calculated from the toxicity characteristic level for benzene
assuming a 0.9 oz (25-gram (g]) sample, 0.1 gal (0.5 liter [L]) of extraction fluid , and 100 percent
analyte extraction (milligrams per kilogram)
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B. Table 83-6
TABLE B3-6
SEMI-VOLATILE ORGANIC COMPOUND TARGET ANALYTE LIST
AND QUALITY ASSURANCE OBJECTIVES

Compound
Cresols
1,4-Dichlorobenzenebc
ortho-Dichlorobenzene•
2,4-Dinitrophenol
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachloroethane
Nitrobenzene
Polychlorinated Biphenyls
Aroclor 1016d
Aroclor 1221 d
Aroclor 1232d
Aroclor 1242d
Aroclor 1248d
Aroclor 1254d
Aroclor 1260d
Pentachlorophenol
Pyridine•

CAS
%RSD
RPD
%R
MDL
PRQL

=
=
=
=
=
=

CAS
Number

Precision•
(%RSD or
RPD)

Accuracy •1
(%R)

MDLb
(mg/kg)

PRQLb
(mg/kg)

5
5
5
5
0.3
0.3
5
5
5
5
5
5
5
5
5
5
5
5

40
40
40
40
2.6
2.6
40
40
40
40
40
40
40
40
40
40
40
40

1319-77-3
106-46-7
95-50-1
51-28-5
121-14-2
118-74-1
67-72-1
98-95-3

s50
s86
s64
s119
s46
s319
s44
s72

68-45025-115
20-124
32-129
D-172°
39-139
D-152°
40-113
35-180

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5
87-86-5
110-86-1

s33
s110
s128
s49
s55
s62
s56
s128
s50

50-114
15-178
10-215
39-150
38-158
29-131
8-127
14-176
68-45025-115

Completeness
(%)
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

Chemical Abstract Service
Percent relative standard deviation
Relative percent difference
Percent recovery
Method detection limit (maximum permissible value) (milligrams per kilogram)
Program required quantitation limit; calculated from the toxicity characteristic level for nitrobenzene
assuming a 100-gram (g) sample, 0.5 gal (2 liter [L]) of extraction fluid , and 100 percent analyte
extraction (milligrams per kilograms)

• Criteria apply to PRQL concentrations
.
b TCLP MDL and PRQL values are reported in units of mg/I and limits are reduced by a factor of 20.
° Can also be analyzed as a volatile organic compound
d Required only for waste matrix code S3220 (organic sludges)
• Detected; result must be greater than zero

•
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Item 2 - Class 2 Modification
Headspace Gas Sampling Requirements for Homogeneous Solid and
Soil/Gravel Waste Streams with No VOC-related Hazardous Waste Codes
Description:
Homogeneous solid or soil/gravel waste that does not have voe-related
hazardous waste codes assigned based on acceptable knowledge that has been
confirmed using representative sampling should not be subject to the 100%
headspace gas sampling requirement.
Basis:
If a homogeneous solid or soil/gravel waste is shown through acceptable
knowledge and has been confirmed using representative sampling to have no
voe-related hazardous waste codes assigned to the waste stream, there will be
no waste matrix related voes in the headspace at significant levels. Therefore,
requiring full characterization of the waste stream (i.e., 100% of the containers
for headspace gas) does not significantly increase confidence in characterization
over using a statistically representative portion of the waste stream . Furthermore,
reduced sampling is no less protective of human health and the environment
than 100% sampling.
This proposed permit modification applies to homogeneous solid and soil/gravel
wastes for which acceptable knowledge specifically indicates that no voerelated hazardous waste codes should be assigned to the waste stream .
Furthermore, because these wastes are homogeneous solids and soils/gravels,
sampling of a statistically representative portion of the waste stream will be used
to confirm the assignment of the voe-related hazardous waste codes. The
proposal to reduce the headspace gas sampling frequency based on a statistical
sampling program will provide voe reporting levels to be assigned to each
container in the waste stream or waste stream lot.
The proposed permit modification applies existing , defensible, methodologies to
reduce the potential for operator exposure to radionuclides without adversely
affecting data usability or protection of human health and the environment.
Discussion:
Permit section B-3a(1) states that:
Headspace-gas samples are used to determine the types and concentrations of
voes in the void volume of waste containers. Measured headspace voe
concentrations in waste containers received at the WIPP facility will be compared
routinely and in accordance with requirements of Permit Attachment N to ensure
that, on an annual basis, there are no associated adverse worker or public-health
impacts. In addition, voe constituents will be compared to those assigned by
acceptable knowledge, and the Permittees will assign hazardous waste codes,
as warranted.

In order to determine the significance of" ... types and concentrations of voes in
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the void volume of waste containers, ... " VOCs must be present in the
headspace above the PRQLs specified in Table B3-2. This is because PRQLs
are used in the Permit as a threshold for examining the significance of gaseous
voes not on the target analyte list based on acceptable knowledge. Such voes
must be identified as tentatively identified compounds (TICs) if they meet the
criteria in the Permit for TICs, must be explained in terms of byproducts of the
packaging or waste degradation processes (e.g., radiolysis) or must be identified
as being associated with waste in the container. Unless VOCs are above the
PRQLs, they do not impact the Permit Attachment N comparisons to ensure that
"... there are no associated adverse worker or public-health impacts ... ". In other
words, headspace gas VOCs that do not exceed the PRQL do not impact: (1) the
acceptable knowledge confirmation, (2) assignment of additional hazardous
waste codes, or (3) worker/public health. Headspace gas samples that do not
exceed the PRQLs are not significant to the activities that use the results of
headspace gas sampling defined in the permit. Therefore, 100% headspace gas
sampling of homogeneous solid and soil/gravel wastes that have no VOC-related
hazardous waste codes assigned is unnecessary and does not provide
additional protection of human health and the environment.
Since this modification applies to homogeneous solids and soils/gravels, solid
sampling is used to confirm the assignment of hazardous waste codes based on
acceptable knowledge. This solid sampling is based on direct measurements of
the waste matrix using a statistical methodology to establish a 90% upper ,
confidence concentration level for homogeneous solid and soil/gravel waste
streams that is fully defensible for VOCs, SVOCs, and metals. If this 90% upper
confidence concentration level confirms the lack of VOC-related hazardous
waste codes, the additional use of the indirect sampling method of 100%
headspace gas sampling to reconfirm the VOC-related hazardous waste codes
is unnecessary and increases the potential for worker exposure. Implementing
the proposed statistically-based headspace gas sampling methodology for these
waste streams provides the data necessary to establish a representative
concentration for the VOCs in the headspace gas, while being fully protective of
human health and the environment.
Two statistical methods are necessary to implement the reduction of headspace
gas sampling for homogeneous solid and soil/gravel waste. The first is the
method for using solid sampling to confirm the VOC-related hazardous waste
codes assigned to the waste stream. The second is the statistical technique for
assigning a headspace gas concentration to each of the containers that meet the
requirements for reduced headspace gas sampling.
Sections B2-2 and B2-3 already implement a methodology for using solid
sampling to confirm the RCRA toxicity D-codes assigned to the waste stream
using acceptable knowledge. This methodology is used to confirm the VOCrelated hazardous waste codes in addition to those associated with SVOCs and
metals. For waste streams where the solid sampling confirms the acceptable
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knowledge determination of no VOC-related hazardous waste codes, a statistical
technique must be employed that will provide a UCL9o concentration for each of
the unsampled containers in the waste stream or waste stream lot.
Based on the waste generating processes and confirmation from solid sampling,
it is known that the VOCs present in the headspace will be at levels that are
substantially below the PRQL. However, these VOCs will contribute to the
amount of VOC's emitted to the atmosphere through the WIPP repository
ventilation system and therefore, a concentration for each container must be
determined . The statistical technique for determining the number of samples in
Section 82-2 is focused on demonstrating that sufficient samples have been
taken to ensure that the concentrations are below the applicable regulatory
threshold limit (RTL). Because of the large differences between the RTL and the
average concentrations that will be present in the headspace, the Section 82-2
methodology will result in a very small number of samples being taken.
Therefore, an alternative approach should be taken for calculating the UCL9o
concentration to eliminate the potential effects of a small sample size.
Determining the number of samples (n) needed to represent a population is a
function of three factors: the degree of confidence selected (z), the maximum
allowable error (E), and the variation in the population (s), which is the standard
deviation, and is determined as follows:

n=(z~s)'
The degree of confidence is set at 90 percent one-sided confidence based on
Section 9.1.1.1 of EPA's SW-846. Using Table 9-2 from Chapter 9 of SW-846,
the value of z is 1.39. The maximum allowable error, E, is set at 1% of the
maximum average room-based concentration specified in the Permit for the nine
VOCs of concern. This assures that errors in quantitation, if any, are
insignificant relative to the VOC room-based limits. The determination is limited
to these VOCs since they constitute over 95 percent of the risk. Therefore, even
if other VOCs occur and are highly variable in concentration, they are not
significant from a risk standpoint. This error means that with a sample size of n
there is 90 percent confidence UCL 90 concentration does not vary from the actual
mean by more than 1 percent of the permit limit for the voes that are significant
from a risk standpoint. The standard deviation must be estimated , based on an
initial sample size of 10 samples. For sample sizes greater than 10, the z value
must be updated to reflect the revised sample size.
Using the 10 initial samples, n is calculated for each of the nine voes of
concern . The largest value of n is used for characterizing the waste stream or
waste stream lot. If the value of n exceeds the number of containers in the
waste stream or waste stream lot, then each container must be sampled, i.e. , the
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sampling reverts to 100 percent.
The UCLeo is calcu lated for the waste stream using the following equation:

UCL 90 = x

1.39s

+ --

/n

where UCL9o is the 90 percent upper confidence level concentration , xis the
calculated mean, and s is the standard deviation. The value of 1.39 is the t value
for a one-sided 90 percent confidence value for a sample set of 10 samples as
shown in Table 9-2 of Chapter 9 of SW-846. This value must be updated if the
sample set is larger than 10.
Once the UCL9o concentration has been established for each of the headspace
gas VOCs, all unsampled containers in the waste stream or waste stream lot will
be assigned the UCL9o concentrations for purposes of reporting in the WIPP
Waste Information System (WWIS). In those instances where the UCL9o
concentrations are less than the MDL, the MDL will be reported in the WWIS.
Revised Permit Text:
A. Module II:
I1.C.3.i. Headspace gas sampling and analysis - any waste container that does
not have voe concentration values reported for the headspace which
has not undergone headspaee gas sampling and analysis to determine
eoneentration of voes is not acceptable at WIPP.

B. Attachment B - Waste Analysis Plan
Table of Contents
B-3 Characterization Methods .. . .... . .. . . . .... . .............. . . .. . .
B-3a Sampling and Analytical Methods .............. . . . . ... .. . .. . .
B-3a(1)
Headspace Gas Sampling and Analysis ............. .
B-3a(1)(i) Reduced Sampling Requirements for
Homogeneous Solid or Soil/Gravel Waste
Streams with no voe-Related Hazardous
Waste Codes ................. . ... ... .
B-3a(2)
Homogeneous Waste Sampling and Analysis .. ... ... .
B-3a(3)
Laboratory Qualification ..... . . . .. .... .. . . . ...... .
Note: Page Numbers for Each Section and Subsection will be added
to the permit as appropriate.

C. Section B-1c:
•

any waste container that does not have voe concentration values reported
for the headspace 'tt1hieh has not undergone headspaee gas sampling and
analysis to determine eoneentration of voes
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D. Section B-3a(1 ):

(Note: The text on this section is also changed by another Class 2 Permit
modification in this package. The changes are numbered to allow both to
be made simultaneously.)
·

Every TRU mixed waste container or statistically selected containers from waste
streams that meet the conditions for reduced headspace gas sampling listed in
this section will be sampled and analyzed to determine the concentrations of
VOCs (presented in Table B-3) in headspace gases. Sampling protocols,
equipment, and QA/QC methods for headspace-gas sampling are provided in
Permit Attachment B1. In accordance with EPA convention, identification of
hazardous constituents detected by gas chromatography/mass spectrometry
methods that are not on the list of target analytes shall be reported. These
compounds are reported as tentatively identified compounds (TICs) in the
analytical batch data report and shall be added to the target analyte list if
detected in a given waste stream, if they appear in the 20 NMAC 4.1.200
(incorporating 40 CFR §261) Appendix VIII, and if they are detected in 25% of
the samples from a given waste stream. The headspace gas analysis method
Quality Assurance Objectives (QAOs) are specified in Permit Attachment B3.
B-3a(1)(i) Reduced Sampling Requirements for Homogeneous Solid or
Soil/Gravel Waste Streams with no VOC-Related Hazardous Waste Codes
Headspace gas VOCs that do not exceed the PRQLs in Table B3-2 are not
significant and do not impact the acceptable knowledge confirmation,
assignment of additional hazardous waste codes, or worker/public health.
Headspace gas samples that do not exceed the PRQLs are not significant to the
activities that use the results of headspace gas sampling defined in the permit.
Therefore, 100% headspace gas sampling of homogeneous solid and soil/gravel
wastes that have no VOC-related hazardous waste codes assigned is
unnecessary and does not provide additional protection of human health and the
environment. Such waste streams may qualify for reduced headspace sampling
if they meet certain criteria.
In order for a waste stream to qualify for reduced headspace gas sampling, the
waste stream or waste stream lot must consist of more than 10 containers and
the following conditions must be met:

•

•

The waste stream must be a homogeneous solid or soil/gravel waste
stream that has no VOC-related hazardous waste codes assigned to
it.

•

The results of the solid sampling and analysis must confirm that no
VOC-related hazardous waste codes should be assigned to the waste
stream.

If a waste stream meets these conditions for reduced headspace gas sampling,
generator/storage sites may choose to randomly select containers for headspace
gas sampling and analysis using the statistical approach in Subsection B2-2b.
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E. Section B-3d:
All waste containers (retrievably stored and newly generated) or randomly
selected containers from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1) are sampled and analyzed for
VOCs in the headspace gas. A statistically selected portion of each
homogeneous solids and soil/gravel waste stream is sampled and analyzed for
RCRA-regulated total voes, SVOCs, and metals (see Permit Attachment B2).
Sampling and analysis methods used for waste characterization are discussed in
Section B-3a. In the process of performing organic headspace and solid sample
analyses, nontarget compounds may be identified. These compounds will be
reported as Tl Cs. Tl Cs found in 25% of the samples and listed in 20 NMAC
4.1.200 (incorporating 40 CFR §261) Appendix VIII, will be compared with
acceptable knowledge data to determine if the TIC is in a listed hazardous waste
in the waste stream. TICs identified through headspace gas analyses that meet
the Appendix VIII list criteria and the 25% identification criteria for a waste
stream will be added to the headspace gas waste stream target list, regardless
of the hazardous waste listing associated with the waste stream. Tl Cs subject to
inclusion on the target analyte list that are toxicity characteristic parameters shall
be added to the target analyte list regardless of origin because the hazardous
waste designation for these codes is not based on source. However, for toxicity
characteristic and non-toxic F003 constituents, the site may take concentration
into account when assessing whether to add a hazardous waste code. TICs
reported from the Totals VOC or SVOC analyses may be excluded from the
target analyte list for a waste stream if the TIC is a constituent in an F-listed
waste whose presence is attributable to waste packaging materials or radiolytic
degradation from acceptable knowledge documentation. If the TIC associated
with a total voe or SVOC analysis cannot be identified as a component of waste
packaging materials or as a product of radiolysis, the Permittees will add these
TICs to the list of hazardous constituents for the waste stream (and assign
additional EPA listed hazardous waste codes, if appropriate). A permit
modification will be submitted to NMED for their approval to add these
constituents (and waste codes), if necessary. For toxicity characteristic
compounds and non-toxic F003 constituents, the Permittees may consider waste
concentration when determining whether to change a hazardous waste code.
Refer to Permit Attachment B3 for additional information on TIC identification.

F. Section B-3d ( 1) :
All containers of newly generated waste or newly generated waste containers
randomly selected from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1) will undergo headspace-gas
analysis for VOC concentrations prior to shipment. If the Permittees believe the
frequency can be reduced in the future based on trends in analytical results, they
may provide technical arguments for such a reduction and request a permit
modification from NMED. The headspace-gas sampling method is provided in
Permit Attachment B1. Headspace gas data will be used to confirm acceptable
knowledge waste characterization, as specified in Permit Attachment B4.
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G. Section B-3d(2):
All retrievably stored containers or retrievably stored containers randomly
selected from waste streams that meet the conditions for reduced headspace
gas sampling listed in Section 8-3a(1) will undergo headspace gas analysis for
VOC concentrations. The headspace gas sampling method is provided in Permit
Attachment 81 . All headspace gas data will be used to confirm acceptable
knowledge waste characterization , as specified in Permit Attachment 84.

H. Section B1-1a:
The Permittees shall require all headspace-gas sampling be performed in an
appropriate radiation containment area on waste containers that are in
compliance with the container equilibrium requirements (i.e. 72 hours at 18 ° C or
higher). All waste containers designated as summary category S5000 (Debris
waste) shall be sampled for headspace gas a minimum of 142 days after
packaging. 8nd 8ff All waste containers or randomly selected containers from
waste streams that meet the conditions for reduced headspace gas sampling
listed in Section 8-3a(1) designated as summary categories S3000
(Homogenous solids) and S4000 (Soil/gravel} shall be sampled a minimum of
225 days after packaging. This drum age criteria is to ensure that the drum
contents have reached 90% of steady state concentration within each layer of
confinement (Lockheed, 1995). The equilibrium time and drum age of all
containers from which a headspace gas sample is collected will be documented
in headspace gas sampling documents. All waste containers with unvented rigid
containers greater than 4 liters shall be subject to innermost layer of containment
sampling or shall be vented prior to initiating drum age and equilibrium criteria.
The configuration of the containment area and remote-handling equipment at
each sampling facility are expected to differ. Headspace-gas samples will be
analyzed for the analytes listed in Table 83-2 of Permit Attachment 83.

I. Attachment 82 - Statistical Methods Used In Sampling And Analysis
Table of Contents
82-2 Approach for St2!1tistic8II)' Selecting Retrie~8bly Stored Waste Containers
for Statistical Sampling Totels Anel·tsis . . . . . . . . . . . . . . . . . . . . . . . . . . .
82-2a
Statistical Selection of Containers for Totals Analysis ...... . .
82-2b
Statistical Selection of Waste Containers for Headspace Gas
Analysis ............................... . .. . .. . . ... .
82-3 Upper Confidence Limits for Statistical Sampling . ...... . . ... ....... .
82-3a
Upper Confidence Limit for Statistical Solid Sampling ...... . .
82-3b
Upper Confidence Limit for Statistical Headspace Gas Sampling
Note: Page Numbers for Each Section and Subsection will
be added to the permit as appropriate.

J.

Section 82-2
82-2 Approach for St8tistic811)' Selecting Retrie~·8bly Stored Waste Containers
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for Statistical Sampling Totsls Ansl9sis
B2-2a Statistical Selection of Containers for Totals Analysis
The statistical approach for characterizing retrievably stored homogeneous
solids and soil/gravel waste using sampling and analysis relies on using
acceptable knowledge to segregate waste containers into relatively
homogeneous waste streams. Using acceptable knowledge, generator/storage
sites will classify the entire waste stream as hazardous or nonhazardous rather
than individual waste containers. Individual waste containers serve as convenient
units for characterizing the combined mass of waste from the waste stream of
interest. Once segregated by waste stream, random selection and sampling of
the waste containers followed by analysis of the waste samples shall be
performed to ensure that the resulting mean contaminant concentration provides
an unbiased representation of the true mean contaminant concentration for each
waste stream. The Permittees shall require each site project manager to verify
that the samples collected from within a waste stream were selected randomly.
An end use of analytical results for retrievably stored homogeneous solids and
soil/gravel is for assigning the Environmental Protection Agency hazardous
waste D-codes that apply to each mixed waste stream and to confirm acceptable
knowledge. The D-codes are indicators that the waste exhibits the toxicity
characteristic for specific contaminants under the Resource Conservation and
Recovery Act (RCRA). The RCRA-toxicity determination is made on the basis of
sampling and analysis of waste streams and on whether or not the waste stream
includes F-code wastes. If a waste stream includes one or more RCRA F-codes
identified via acceptable knowledge, toxicity characteristic contaminants
associated with the F-code waste(s) are not included in the RCRA-toxicity
characteristic determination. That is, the F-codes take precedence over RCRAtoxicity D-code, and the waste stream is assumed hazardous regardless of the
concentration . Therefore, toxicity characteristics contaminants associated with Fcodes(s) for a waste stream shall be omitted from all calculations for determining
the number of containers to sample because these wastes streams are assumed
to be hazardous. In addition, each toxicity characteristic contaminant associated
with the F-code(s) shall be excluded from evaluation of analytical results to
determine D-codes. Contaminants of interest for the sampling, analysis, and
RCRA-toxicity determination of a waste stream, then, excludes contaminants
associated with F-codes that have been assigned to the waste stream.
The sampling and analysis strategy is illustrated in Figure B2-1 . Preliminary
estimates of the mean concentration and variance of each RCRA regulated
contaminant in the waste will be used to determine the number of waste
containers to select for sampling and analysis. The preliminary estimates will be
made by obtaining a preliminary number of samples from the waste stream or
from previous sampling from the waste stream. Preliminary estimates will be
based on samples from a minimum of 5 waste containers. Samples collected to
establish preliminary estimates that are selected, sampled, and analyzed in
accordance with applicable provisions of the WAP may be used as part of the
required number of samples to be collected . The applicability of the preliminary
estimates to the waste stream to be sampled shall be justified and documen_ted.
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The preliminary estimates will be determined in accordance with the following
equations:
(B2-5)

1

s2 = n- 1

n

L (x;

-

- x)2

(B2-6)

i=1

where xis the calculated mean and s 2 is the calculated concentration variance, n
is the number of samples analyzed , X; is the concentration determined in the ith
sample, and i is an index from 1 ton .
Based upon the preliminary estimates of x and s 2 for each chemical contaminant
of concern, estimate the appropriate number of samples (n) to be collected for
each contaminant using the following formulas from SW-846 (EPA 1996):
2

n

2

t an. _o-_15_
= __

(B2-7)

(RT-xi
Where:

n0 = the initial number of samples used to calculate the preliminary sample
estimate.
n = the calculated number of samples in the preliminary estimate.
t2 = the 90th percentile for a t distribution with n 0-1 degrees of freedom .
RT= Regulatory Threshold of the contaminant (TC limit for toxicity characteristic
wastes, PRQL for listed wastes)
The number of samples to be collected will be based upon the largest n
calculated for each of the contaminants of concern. The actual number of
samples collected shall be adjusted as necessary to ensure that an adequate
number of samples are collected to allow for acceptable levels of completeness.
All calculations should be rounded up to the nearest integer. A minimum of five
containers shall be sampled and analyzed in each waste stream. If there are
fewer than the minimum or required number of containers in a waste stream , one
or more containers shall be sampled more than once to obtain the samples of
the waste. Otherwise any one container may be selected for sampling only once.
The calculated total number of required waste containers will then be randomly
sampled and analyzed. Waste container samples from the preliminary mean and
variance estimates may be counted as part of the total number of calculated
required samples if and only if:
•

There is documented evidence that the waste containers for the preliminary
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estimate samples were selected in the same random manner as is chosen
for the required samples.

•

There is documented evidence that the method of sample collection in the
preliminary estimate samples were identical to the methodology to be
employed for the required samples.

•

There is documented evidence that the method of sample analysis in the
preliminary estimate samples were identical to the analytical methodology
employed for the required samples.

•

There is documented evidence that the validation of the sample analyses in
the preliminary estimate samples were comparable to the validation
employed for the required samples. In addition, the validated samples
results shall indicate that all sample results were valid according to the
analytical methodology.

.'

Upon collection and analysis of the preliminary samples, or at any time after the
preliminary samples have been analyzed, the generator/storage site may assign
hazardous waste codes to a waste stream. For waste streams with calculated
upper confidence limits below the regulatory threshold, the site shall collect the
required number of samples if the site intends to establish that the constituent is
below the regulatory threshold .
B2-2b Statistical Selection of Containers for Headspace Gas Analysis
If a waste stream meets the conditions for representative headspace gas
sampling in Section B-3a(1), headspace gas sampling of that waste stream may
be done on a randomly selected portion of containers in the waste stream. The
minimum number of containers, n, that must be sampled is determined by taking
an initial VOC sample from 10 randomly selected containers. These samples
are analyzed for all the target analytes. The standard deviation, s, is calculated
for each of the nine voes in Table IV.D.1 . The value of n is determined as the
largest number of samples (not to exceed the number of containers in the waste
stream or waste stream lot) calculated using the following equation:
f 0.9 ,n- l

=
n voc;

(

X

E

S

2

e voc;
]

82-8

VOC;

Where:
is the number of samples needed to representatively sample the waste
stream for the voe i from Table IV.D.1
sevoci is the estimated standard deviation, based on the initial 10-samples,
for VOC i from Table IV.D.1
Evoci is ·the allowable error determined as 1 percent of the limiting
concentration for VOC i from Table IV.D.1

nvoci

Waste container samples from the preliminary mean and variance estimates
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may be counted as part of the total number of calculated required samples if and
only if:
•

There is documented evidence that the waste containers for the
preliminary estimate samples were selected in the same random
manner as is chosen for the required samples.

•

There is documented evidence that the method of sample collection
in the preliminary estimate samples were identical to the methodology
to be employed for the required samples.

•

There is documented evidence that the method of sample analysis in
the preliminary estimate samples were identical to the analytical
methodology employed for the required samples.

•

There is documented evidence that the validation of the sample
analyses in the preliminary estimate samples were comparable to the
validation employed for the required samples. In addition, the
validated samples results shall indicate that all sample results were
valid according to the analytical methodology.

The mean and standard deviation calculated after sampling n containers can be
used to calculate a UCL90 for each of the headspace gas VOCs using the
methodology presented in Section 82-3b.

K. Section B2-3
82-3 Upper Confidence Limits for Statistical Sampling
82-3a Upper Confidence Limit for Statistical Solid Sampling
Upon completion of the required sampling, final mean and variance estimates
and the UCL90 for the mean concentration for each contaminant shall be
determined. The observed sample n* shall be checked against the preliminary
estimate for the number of samples (n) to be collected before proceeding, where
n* is:

(82-89)

n.

=

t

2

a n - 18

2

(RT-x)2
If the observed sample n* estimate results in greater than 20 percent more
required samples than were originally calculated , then the additional samples
required to fulfill the revised sample estimate shall be collected and analyzed.
The determination of n* is an iterative process that continues until the difference
between n* and the previous sample determination is less than 20 percent.
Once sufficient sampling and analysis has occurred , the waste characterization
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will proceed. The assessment will be made with 90 percent confidence. The
UCL90 for the mean concentration of each contaminant will be calculated in
accordance with the following equation:

(B2-910)

If the UCL90 for the mean concentration is less than the regulatory threshold limit,
the waste stream will not be assigned the hazardous waste code for this
contaminant. If the UCL90 is greater than or equal to the regulatory threshold
limit, the waste stream will be assigned the hazardous waste code for this
contaminant.
B2-3b Upper Confidence Limit for Statistical Headspace Gas Sampling
If a waste stream meets the conditions for representative headspace gas
sampling in Section B-3a(1), a UCL 90 concentration for each of the headspace
gas VOCs must be calculated from the sample data collected. The observed
sample n* shall be checked against the estimate for the number of samples (n)
to be collected before proceeding , where n* is:

(B2-11)

n.

=

t

2

a n - 18

2

If the observed sample n* estimate results in greater than 20 percent more
required samples than were originally calculated, then the additional samples
required to fulfill the revised sample estimate shall be collected and analyzed.
The determination of n* is an iterative process that continues until the difference
between n* and the previous sample determination is less than 20 percent.
Then , the UCL 90 is calculated using equation B2-10. In this case, UCL 90 is the
90 percent upper confidence voe concentration, xis the calculated mean voe
concentration and sis the standard deviation. The value of t<a.n-1J is taken from
Table 9-2 of Chapter 9 of SW-846. The calculated UCL 90 concentration for each
headspace gas VOC will then be assigned to those containers in the waste
stream not selected for headspace gas sampling. If the calculated UCL 90
concentration is less than the applicable MDL, the MDL for the VOC will be
assigned to each unsampled container instead of the UCL 90 concentration.

L. Section 83-2:
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B3-2 Headspace-Gas Sampling Quality Assurance Objectives
Headspace-gas sampling will occur from the headspace within each drum of
transuranic (TRU) mixed waste or randomly selected containers from waste
streams that meet the conditions for reduced headspace gas sampling listed in
Section B-3a(1).

M. Section B4-3d
Headspace gas sampling and analysis shall be conducted on all TRU mixed
waste or randomly selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section B-3a(1) to be
sent to the WIPP facility. Headspace-gas data will be used to confirm the
presence or absence of volatile organic compounds (VOCs) identified using
acceptable knowledge.

N. Figure B-2:
Conduct HSG analysis
•
100% of eor,tair,ers

0 . Figure B-3:

Conduct HSG analysis
•
100% of eor,tair,ers

P. Table B6-1 (Page B6-14):
any waste container that does not have voe concentration values reported
for the headspace 'Hhieh h8s not undergone he8dspeiee g8s s8mpling 8nd
ein8lysis to determine eoneentr8tion of VOCs
Q.

Table B6-1 (Page B6-18):
Are procedures in place to ensure that the following characterization activities
shall occur for newly generated wastes:
•
Acceptable Knowledge for all wastes, with confirmatory:
Visual examination during packaging for all waste containers
Headspace gas analysis for all waste containers or randomly
selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section
B-3a(1)
Total voe, svoe, and Metals analyses for a selected number
of homogeneous solids and soil/gravel waste containers for
control charting purposes (annually thereafter) , as specified in
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Attachment B2
Evaluation of any TICs found in headspace gas and totals
analyses
(Section B-3d(1))
Are procedures in place to ensure that the following characterization activities
shall occur for retrievably stored wastes:
•

Acceptable Knowledge for all wastes, with confirmatory:
Visual examination or radiography for all waste containers
Confirmatory visual examination of a statistically determined
number of waste containers as specified in Attachment B2
(when radiography is performed)
Headspace gas analysis for all waste containers or randomly
selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section
B-3a(1)
Total voe, SVOC, and Metals analyses for a statistically
selected number of homogeneous solids and soil/gravel waste
containers as specified in Attachment B2 (containers opened for
sampling may be used to fulfill the visual examination
requirements)
Evaluation of any TICs found in headspace gas and totals
analyses

(Section 8-3d(2))

R. Table 86-1 (Page 86-19):
Are procedures in place to ensure that the following characterization activities
shall occur for repackaged waste:
•

Acceptable Knowledge, with confirmatory:
Visual examination during repackaging for all waste containers
Headspace gas analysis for all waste containers or randomly
selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section
B-3a(1)
Total voe, SVOC, and Metals analyses following either the
retrievably stored or newly generated waste characterization
process, whichever results in greater sampling requirements
Evaluation of any TICs found in headspace gas and totals
analyses
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(Section B-3d , B-3d(1))

S. Table B6-4 (Page B6-77):
Are procedures in place to ensure that every retrievably stored and newly
generated waste containers or randomly selected containers from waste streams
that meet the conditions for reduced headspace gas sampling listed in Section
B-3a(1) will undergo headspace gas sampling and analysis? (Section B-3a, -3b)
Are procedures in place to ensure that all waste containers or randomly selected
containers from waste streams that meet the conditions for reduced headspace
gas sampling listed in Section B-3a(1) will be allowed to equilibrate to sampling
room temperature for 72 hours prior to sampling (18° - 29° C) and that the drum
ages specified in Section B 1-1 a of 142 days for debris waste and 225 days for
homogenous and soil/gravel wastes are met? Are procedures in place to ensure
that equilibrium time and drum ages are documented? (Section B 1-1 a)

T. Table B6-4 (Page B6-98):
Are procedures in place to ensure that headspace gas sampling will occur from
the drum headspace for all drums or randomly selected containers from waste
streams that meet the conditions for reduced headspace gas sampling listed in
Section B-3a(1)? (Section B3-2)
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U. Table B-6:
TABLE 8-6
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (STORED WASTE)
Waste Matrix
Code
Summary
Categories
S3000Homogeneous
Solids
S4000-Soil/Gravel

..
.
.

Characterization Parameter

Waste Matrix Code Groups
Solidified inorganics
Salt waste
Solidified organics

Method

Physical waste form

100% radiography or
visual examination

.

100% gas sampling and
analysis or statistical
sampling•· b (see Table
B-3)

..

Contaminated soil/debris

Headspace gases
Gas volatile organic
compounds (VOC)

.
•

.
.

..
.

Hazardous constituents
TCLP/total metals
TCLP/total voes
TCLP/total semi-VOCs
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Statistical sampling• b
(see Tables B-4 and B5)

.
.

Rationale
Verify waste matrix
Demonstrate compliance
with waste acceptance
criteria (e.g., no free
liquids, no incompatible
wastes, no compressed
gases)
Quantify concentration of
flammable VOCs
Determine potential
flammability of transuranic
(TRU) mixed waste
headspace gases
Quantify concentrations of
voe constituents in
headspace of containers
Ensure that environmental
performance standards
are not exceeded
Determine characteristic
metals and organics
Determine total quantity of
metals, voes, and semivoes

TABLE 8-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (NEWLY GENERATED WASTE
Waste Matrix
Code
Summary
CateQories

I

Waste Matrix Code Groups

S3000Homogeneous
Solids

1•
•
•

Solidified inorganics
'
Salt waste
Solidified organics

S4000-Soil/Gravel

1•

Contaminated soil/debris

Characterization Parameter
Physical waste form

I

Method

Rationale

I Documentation and

Verify waste matrix
Demonstrate compliance
with waste acceptance
criteria (e.g., no free
liquids, no incompatible
wastes, no compressed
ases·

verification11 c

Headspace gases
•
Gas voes (VOCs)

100% gas sampling and
analysis or statistical
sampling•· b (see Table
8-3)

1 •

•

Hazardous constituents
TCLP/total metals
TCLP/total voes
•
TCLP/total semi-VOCs

Statistical sampling• b
(see Tables 8-4 and 85)

Table 8-6 Footnotes
Applies to certain waste streams that meet the conditions in Section 8-3a(1)
Number determined as specified in Permit Attachment 82.
ec See discussion in Permit Attachment 84.
a

eb
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Quantify concentration of
flammable VOCs
Determine potential
flammability of TRU mixed
waste headspace gases
Quantify concentrations of
voe constituents in
headspace of containers
Ensure that environmental
performance standards
are not exceeded
Determine characteristic
metals and organics
Determine total quantity of
metals, voes, and semivoes

Item 3- Class 2 Modification
Headspace Gas Sampling Requirements for
Waste Streams Generated Using a Thermal Process
Description:
Retrievably stored and newly generated waste streams that result from process
that were/are operated at temperatures high enough to result in a significant
reduction of voes from the waste matrix should be representatively sampled for
headspace gases.
Basis:
If a waste stream was generated using a high-temperature thermal process that
results in the elimination or significant reduction of voes from the waste matrix,
there will be no significant quantities of waste matrix related voes in the
headspace. Therefore, requiring characterization of the waste stream as
currently specified in the permit (i.e., 100% of the containers for headspace gas)
does not significantly increase confidence in characterization over using a
representative portion of the waste stream. Furthermore, representative
sampling decreases the potential for worker exposure and is no less protective of
human health and the environment than 100% sampling.
The proposal to establish a representative sample based on a statistical
sampling program will provide voe reporting levels to be assigned to each
container in a waste stream or waste stream lot. The proposed permit
modification applies existing, defensible, methodologies to reduce the potential
for operator exposure to radionuclides without adversely affecting data usability
or protection of human health and the environment.

Discussion:
Permit section B-3a( 1) states that:
Headspace-gas samples are used to determine the types and concentrations of
voes in the void volume of waste containers. Measured headspace voe
concentrations in waste containers received at the WIPP facility will be compared
routinely and in accordance with requirements of Permit Attachment N to ensure
that, on an annual basis, there are no associated adverse worker or public-health
impacts. In addition, voe constituents will be compared to those assigned by
acceptable knowledge, and the Permittees will assign hazardous waste codes, as
warranted.

There are three specific requirements in this permit condition. These are
addressed as follows:
A. In order to determine the" ... types and concentrations of voes in the void
volume of waste containers, ... " the potential sources for the voes must
be considered. The potential sources of voes in the headspace of TRU
waste containers are: the waste matrix, the packaging, and the byproducts
of radiolysis . If, as the result of high-temperature thermal processes that
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were applied to the waste or the waste-generating process, the waste
matrix contains no significant concentrations of VOCs, the contribution
from each potential source can be quantified without the use of 100%
headspace gas sampling, while maintaining data quality sufficient for the
purposes specified in the Permit.
B. Using similar reasoning, in order to" ... assign hazardous waste codes, as
warranted ... " based on data collected using headspace gas sampling and
analysis, the VOCs must have originated from the waste matrix and be in
the matrix as hazardous waste. If, because of high-temperature thermal
processes that were applied to the waste or the waste generating process,
the waste matrix contains no significant voes, then any significant voes
measured in the headspace gas will not have originated from the waste
matrix. Consequently, the only remaining sources for VOCs present in the
headspace gas are the packaging and the byproducts of radiolysis.
Hazardous waste codes are not assigned based on headspace gas VOCs
that are a result of packaging or radiolysis. It is not necessary to sample
100% of the containers for headspace gas VOCs to establish a
representative concentration of VOCs present in the headspace gas due
to packaging and radiolysis .
C. Headspace gas voe concentrations must be determined to ensure that
they do not impact any of the Permit Attachment N comparisons to ensure
that "... there are no associated adverse worker or public-health
impacts ... ". Permit Attachment N establishes room-based VOC
concentration limits and concentrations of concern at VOC monitoring
Station A that must be met to be fully protective of workers and the public,
but does not establish container-based limits. Therefore, the headspace
gas concentration of a given container can be based on a conservatively
applied value without impacting Permit Attachment N comparisons to
ensure that" .. . there are no associated adverse worker or public-health
impacts. " In addition , the monitoring requirements of the confirmatory
VOC monitoring program (Permit Attachment N) further ensure that
protection of human health and the environment is maintained.
Statistical methods are necessary to establish representative headspace gas
voe concentrations. Based on the waste generating processes, it is known that
the waste matrix-related VOCs, if present in the headspace, will only occur at
levels that are substantially below the PRQL. However, these voes, along with
VOCs related to packaging or radiolysis , will contribute to the amount of VOC's
emitted to the atmosphere through the WIPP repository ventilation system and
therefore, a concentration for each container must be determined. The statistical
technique for determining the number of samples in Section B2-2 is focused on
demonstrating that sufficient samples have been taken to ensure that the
concentrations are below the applicable regulatory threshold limit (RTL).
Because of the large differences between the RTL and the average
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concentrations that will be present in the headspace, the Section 82-2
methodology will result in a very small number of samples being taken.
Therefore, an alternative approach should be taken for calculating the UCL9o
concentration to eliminate the potential effects of a small sample size.
Determining the number of samples (n) needed to represent a population is a
function of three factors: the degree of confidence selected (z), the maximum
allowable error (E), and the variation in the population (s), which is the standard
deviation, and is determined as follows:

The degree of confidence is set at 90 percent one-sided confidence based on
Section 9.1.1.1 of EPA's SW-846. Using Table 9-2 from Chapter 9 of SW-846,
the value of z is 1.39. The maximum allowable error, E, is set at 1% of the
maximum average room-based concentration specified in the Permit for the nine
VOCs of concern. This assures that errors in quantitation, if any, are
insignificant relative to the VOC room-based limits. The determination is limited
to these VOCs since they constitute over 95 percent of the risk. Therefore, even
if other VOCs occur and are highly variable in concentration, they are not
significant from a risk standpoint. This error means that with a sample size of n
there is 90 percent confidence UCL 90 concentration does not vary from the actual
mean by more than 1 percent of the permit limit for the VOCs that are significant
from a risk standpoint. The standard deviation must be estimated, based on an
initial sample size of 10 samples. For sample sizes greater than 10, the z value
must be updated to reflect the revised sample size.
Using the 1O initial samples, n is calculated for each of the nine VOCs of
concern. The largest value of n is used for characterizing the waste stream or
waste stream lot. If the value of n exceeds the number of containers in the
waste stream or waste stream lot, then each container must be sampled, i.e., the
sampling reverts to 100 percent.
The UCL9o is calculated for the waste stream using the following equation:

UCL 90 = x

1.39s

+ --

.fr,

where UCL9o is the 90 percent upper confidence level concentration, xis the
calculated mean, ands is the standard deviation. The value of 1.39 is the t value
for a one-sided 90 percent confidence value for a sample set of 10 samples as
shown in Table 9-2 of Chapter 9 of SW-846. This v~lue must be updated if the
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sample set is larger than 10.
Once the UCL9o concentration has been estabi'ished for each of the headspace
gas VOCs, all unsampled containers in the waste stream or waste stream lot will
be assigned the UCL9o concentrations for purposes of reporting in the WIPP
Waste Information System (WWIS). In those instances where the UCL9o
concentrations are less than the MDL, the MDL will be reported in the WWIS.

Revised Permit Text:
A. Module II:
I1.C.3.i. Headspace gas sampling and analysis - any waste container that does not
have VOC concentration values reported for the headspace whieh has not
undergone headspaee gas sampling end analysis to determine eoneentration
of voes is not acceptable at WIPP.

8. Attachment 8 - Waste Analysis Plan
Table of Contents
B-3 Characterization Methods ................ ......... ......... ... .
B-3a Sampling and Analytical Methods ... . ........ ....... .... . . .. .
B-3a(1)
Headspace Gas Sampling and Analysis ...... . . ... .. .
B-3a(1)(ii) Reduced Sampling Requirements for Thermally
Treated Waste Streams . ......... . ..... .
B-3a(2)
Homogeneous Waste Sampling and Analysis . .. .. . .. .
B-3a(3)
Laboratory Qualification ... . . ... ... ... . . . ... . .... .
Note: Page Numbers for Each Section and Subsection will be
added to the permit as appropriate.

C. Section B-1c:
•

any waste container that does not have VOC concentration values reported for
the headspace which has not undergone heedspaee gas sampling and analysis
to determine concentration of voes

D. Section B-3a(1 ):

(Note: The text on this section is also changed by another Class 2 Permit
modification in this package. The changes are numbered to allow both to
be made simultaneously.)

Every TRU mixed waste container or statistically selected containers from waste
streams that meet the conditions for reduced headspace gas sampling listed in this
section will be sampled and analyzed to determine the concentrations of VOCs
(presented in Table 8-3) in headspace gases. Sampling protocols, equipment, and
QA/QC methods for head space-gas sampling are provided in Permit Attachment B 1.
In accordance with EPA convention, identification of hazardous constituents
detected by gas chromatography/mass spectrometry methods that are not on the list
of target analytes shall be reported . These compounds are reported as tentatively
identified compounds (TICs) in the analytical batch data report and shall be added to
the target analyte list if detected in a given waste stream, if they appear in the 20
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NMAC 4.1.200 (incorporating 40 CFR §261) Appendix VIII, and if they are detected
in 25% of the samples from a given waste stream. The headspace gas analysis
method Quality Assurance Objectives (QAOs) are specified in Permit Attachment
B3.
B-3a(1)(ii) Reduced Sampling Requirements for Thermally Treated Waste Streams
The potential sources of VOCs in the headspace of TRU waste containers are:
the waste matrix, the packaging, and the byproducts of radiolysis. If the waste
matrix contains no significant VOCs due to high-temperature thermal processes,
the contribution from each of these potential sources can be quantified without
the use of 100% headspace gas sampling, while maintaining data quality
sufficient for the purposes specified in the Permit. If the waste matrix contains
no significant voes because high-temperature thermal processes were used in
generating the waste or the waste were subjected to high-temperature thermal
processes, then any significant concentrations of VOCs measured in the
headspace gas will likely not have originated from the waste matrix.
Consequently, the only remaining sources for voes present in the headspace
gas are the packaging and the byproducts of radiolysis. Hazardous waste codes
are not assigned based on headspace gas VOCs that are a result of packaging
or radiolysis. It is not necessary to sample 100% of the containers for head space
gas voes to establish a representative concentration of voes present in the
headspace gas due to packaging and radiolysis. Such waste streams may
qualify for reduced headspace sampling if they meet certain criteria.
In order for a waste stream to qualify for reduced headspace gas sampling , the
waste stream or waste stream lot must consist of more than 10 containers and
the following conditions must be met:
•

the waste stream must have either been generated using a hightemperature thermal process or been subjected to a high-temperature
thermal process after generation that resulted in the reduction of
matrix-related VOCs in the headspace to concentrations below the
PRQLs in Table B3-2

•

the site must have documentation demonstrating that hightemperature thermal processes were used

If a waste stream meets these conditions for reduced headspace gas sampling,
generator/storage sites may choose to randomly select containers for headspace
gas sampling and analysis using the statistical approach in Subsection B2-2b.

E. Section B-3d:
All waste containers (retrievably stored and newly generated) or randomly selected
containers from waste streams that meet the conditions for reduced headspace gas
sampling listed in Section B-3a(1) are sampled and analyzed for voes in the
headspace gas. A statistically selected portion of each homogeneous solids and
soil/gravel waste stream is sampled and analyzed for RCRA-regulated total VOCs,
SVOCs, and metals (see Permit Attachment B2). Sampling and analysis methods
used for waste characterization are discussed in Section B-3a. In the process of
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performing organic headspace and solid sample analyses, nontarget compounds
may be identified. These compounds will be reported as TICs . TICs found in 25% of
the samples and listed in 20 NMAC 4.1.200 (incorporating 40 CFR §261) Appendix
VIII, will be compared with acceptable knowledge data to determine if the TIC is in a
listed hazardous waste in the waste stream. TICs identified through headspace gas
analyses that meet the Appendix VIII list criteria and the 25 percent identification
criteria for a waste stream will be added to the headspace gas waste stream target .
list, regardless of the hazardous waste listing associated with the waste stream.
TICs subject to inclusion on the target analyte list that are toxicity characteristic
parameters shall be added to the target analyte list regardless of origin because the
hazardous waste designation for these codes is not based on source. However, for
toxicity characteristic and non-toxic F003 constituents, the site may take
concentration into account when assessing whether to add a hazardous waste code.
TICs reported from the Totals voe or SVOC analyses may be excluded from the
target analyte list for a waste stream if the TIC is a constituent in an F-listed waste
whose presence is attributable to waste packaging materials or radiolytic
degradation from acceptable knowledge documentation. If the TIC associated with a
total VOC or SVOC analysis cannot be identified as a component of waste
packaging materials or as a product of radiolysis , the Permittees will add these TICs
to the list of hazardous constituents for the waste stream (and assign additional EPA
listed hazardous waste codes, if appropriate). A permit modification will be submitted
to NMED for their approval to add these constituents (and waste codes} , if
necessary. For toxicity characteristic compounds and non-toxic F003 constituents,
the Permittees may consider waste concentration when determining whether to
change a hazardous waste code. Refer to Permit Attachment B3 for additional
information on TIC identification.

F. Section B-3d(1):
All containers of newly generated waste or newly generated waste containers
randomly selected from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1) will undergo headspace-gas
analysis for voe concentrations prior to shipment. If the Permittees believe the
frequency can be reduced in the future based on trends in analytical results, they
may provide technical arguments for such a reduction and request a permit
modification from NMED. The headspace-gas sampling method is provided in Permit
Attachment B 1. Headspace gas data will be used to confirm acceptable knowledge
waste characterization , as specified in Permit Attachment B4.

G. Section B-3d(2):
All retrievably stored containers or retrievably stored containers randomly selected
from waste streams that meet the conditions for reduced headspace gas sampling
listed in Section B-3a(1) will undergo headspace gas analysis for VOC
concentrations. The headspace gas sampling method is provided in Permit
Attachment B1. All headspace gas data will be used to confirm acceptable
knowledge waste characterization, as specified in Permit Attachment B4.

H. Section 81-1a:
A-26

The Permittees shall require all headspace-gas sampling be performed in an
appropriate radiation containment area on waste containers that are in compliance
with the container equilibrium requirements (i.e. 72 hours at 18° C or higher). All
waste containers or randomly selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section B-3a(1) designated
as summary category S5000 (Debris waste) shall be sampled for headspace gas a
minimum of 142 days after packaging. and 8ff All waste containers or randomly
selected containers from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1) designated as summary
categories S3000 (Homog~nous solids) and S4000 (Soil/gravel) shall be sampled a
minimum of 225 days after packaging . This drum age criteria is to ensure that the
drum contents have reached 90 percent of steady state concentration within each
layer of confinement (Lockheed, 1995). The equilibrium time and drum age of all
containers from which a headspace gas sample is collected will be documented in
headspace gas sampling documents. All waste containers with unvented rigid
containers greater than 4 liters shall be subject to innermost layer of containment
sampling or shall be vented prior to initiating drum age and equilibrium criteria. The
configuration of the containment area and remote-handling equipment at each
sampling facility are expected to differ. Headspace-gas samples will be analyzed for
the analytes listed in Table B3-2 of Permit Attachment B3.

I. Attachment 82 - Statistical Methods Used In Sampling And Analysis
Table of Contents
B2-2 Approach for Statistieally Selecting Retrievably Stored Waste Containers
for Statistical Sampling Totals Anal•;sis ... . . . . .. . . . .. . .. .... . . .. . .
B2-2a
Statistical Selection of Containers for Totals Analysis . . . .... .
B2-2b
Statistical Selection of Waste Containers for Headspace Gas
Analysis ... . .... .. . ..... . .. . ....... . .. . .. .... . .. . . .
B2-3 Upper Confidence Limits for Statistical Sampling .. .... . .. . . . ....... .
B2-3a
Upper Confidence Limit for Statistical Solid Sampling .... . . . .
B2-3b
Upper Confidence Limit for Statistical Headspace Gas Sampling
Note: Page Numbers for Each Section and Subsection will
be added to the permit as appropriate.
J.

Section B2-2
B2-2 Approach for Statistieally Selecting Retrie'9'ably Stored Waste Containers for
Statistical Sampling Totals Analysis
B2-2a Statistical Selection of Containers for Totals Analysis
The statistical approach for characterizing retrievably stored homogeneous solids
and soil/gravel waste using sampling and analysis relies on using acceptable
knowledge to segregate waste containers into relatively homogeneous waste
streams. l)sing acceptable knowledge, generator/storage sites will classify the entire
waste stream as hazardous or nonhazardous rather than individual waste
containers. Individual waste containers serve as convenient units for characterizing
the combined mass of waste from the waste stream of interest. Once segregated by
waste stream, random selection and sampling of the waste containers followed by
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analysis of the waste samples shall be performed to ensure that the resulting mean
contaminant concentration provides an unbiased representation of the true mean
contaminant concentration for each waste stream. The Permittees shall require each
site project manager to verify that the samples collected from within a waste stream
were selected randomly.
An end use of analytical results for retrievably stored homogeneous solids and
soil/gravel is for assigning the Environmental Protection Agency hazardous waste Dcodes that apply to each mixed waste stream and to confirm acceptable knowledge.
The D-codes are indicators that the waste exhibits the toxicity characteristic for
specific contaminants under the Resource Conservation and Recovery Act (RCRA).
The RCRA-toxicity determination is made on the basis of sampling and analysis of
waste streams and on whether or not the waste stream includes F-code wastes. If a
waste stream includes one or more RCRA F-codes identified via acceptable
knowledge, toxicity characteristic contaminants associated with the F-code waste(s)
are not included in the RCRA-toxicity characteristic determination. That is, the Fcodes take precedence over RCRA-toxicity D-code, and the waste stream is
assumed hazardous regardless of the concentration. Therefore, toxicity
characteristics contaminants associated with F-codes(s) for a waste stream shall be
omitted from all calculations for determining the number of containers to sample
because these wastes streams are assumed to be hazardous. In addition, each
toxicity characteristic contaminant associated with the F-code(s) shall be excluded
from evaluation of analytical results to determine D-codes. Contaminants of interest
for the sampling, analysis, and RCRA-toxicity determination of a waste stream, then,
excludes contaminants associated with F-codes that have been assigned to the
waste stream.
The sampling and analysis strategy is illustrated in Figure B2-1 . Preliminary
estimates of the mean concentration and variance of each RCRA regulated
contaminant in the waste will be used to determine the number of waste containers
to select for sampling and analysis. The preliminary estimates will be made by
obtaining a preliminary number of samples from the waste stream or from previous
sampling from the waste stream. Preliminary estimates will be based on samples
from a minimum of 5 waste containers . Samples collected to establish preliminary
estimates that are selected, sampled, and analyzed in accordance with applicable
provisions of the WAP may be used as part of the required number of samples to be
collected. The applicability of the preliminary estimates to the waste stream to be
sampled shall be justified and documented. The preliminary estimates will be
determined in accordance with the following equations:

X=
s2

where
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(B2-5)

1

1
= -

n-1

n

L (X;

-

i=1

x is the calculated mean and s
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2

is the calculated concentration variance, n is
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the number of samples analyzed, xi is the concentration determined in the ith
sample, and i is an index from 1 to n.
Based upon the preliminary estimates of x and s2 for each chemical contaminant of
concern, estimate the appropriate number of samples (n) to be collected for each
contaminant using the following formulas from SW-846 (EPA 1996):
2

n

2

t an._o-_1s_
= __

(82-7)

(RT- x/
Where:

n0 = the initial number of samples used to calculate the preliminary sample estimate.
n = the calculated number of samples in the preliminary estimate.
t2 = the 90th percentile for a t distribution with n0-1 degrees of freedom.

RT= Regulatory Threshold of the contaminant (TC limit for toxicity characteristic
wastes, PRQL for listed wastes)

The number of samples to be collected will be based upon the largest n calculated
for each of the contaminants of concern. The actual number of samples collected
shall be adjusted as necessary to ensure that an adequate number of samples are
collected to allow for acceptable levels of completeness.
All calculations should be rounded up to the nearest integer. A minimum of five
containers shall be sampled and analyzed in each waste stream. If there are fewer
than the minimum or required number of containers in a waste stream, one or more
containers shall be sampled more than once to obtain the samples of the waste.
Otherwise any one container may be selected for sampling only once.
The calculated total number of required waste containers will then be randomly
sampled and analyzed. Waste container samples from the preliminary mean and
variance estimates may be counted as part of the total number of calculated
required samples if and only if:
•

There is documented evidence that the waste containers for the preliminary
estimate samples were selected in the same random manner as is chosen for
the required samples.

•

There is documented evidence that the method of sample collection in the
preliminary estimate samples were identical to the methodology to be employed
for the required samples.

•

There is documented evidence that the method of sample analysis in the
preliminary estimate samples were identical to the analytical methodology
employed for the required samples.

•

There is documented evidence that the validation of the sample analyses in the
preliminary estimate samples were comparable to the validation employed for
the required samples. In addition, the validated samples results shall indicate
that all sample results were valid according to the analytical methodology.
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Upon collection and analysis of the preliminary samples, or at any time after the
preliminary samples have been analyzed , the generator/storage site may assign
hazardous waste codes to a waste stream. For waste streams with calculated upper
confidence limits below the regulatory threshold, the site shall collect the required
number of samples if the site intends to establish that the constituent is below the
regulatory threshold.
B2-2b Statistical Selection of Containers for Headspace Gas Analysis
If a waste stream meets the conditions for representative headspace gas sampling
in Section B-3a(1}, headspace gas sampling of that waste stream may be done on a
randomly selected portion of containers in the waste stream. The minimum number
of containers, n, that must be sampled is determined by taking an initial VOC sample
from 10 randomly selected containers. These samples are analyzed for all the
target analytes. The standard deviation, s, is calculated for each of the nine voes
in Table IV.D.1. The value of n is determined as the largest number of samples (not
to exceed the number of containers in the waste stream or waste stream lot)
calculated using the following equation:
(

=
n voc;

(

0.9,n- 1

X S

E
voc1

2

e voc;
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)

Where:
nvoci is the number of samples needed to representatively sample the waste
stream for the voe; from Table IV.D.1
sevoci is the estimated standard deviation, based on the initial 10-samples, for
VOC; from Table IV.D.1
Evoci is the allowable error determined as 1 percent of the limiting concentration
for VOC; from Table IV.D.1

Waste container samples from the preliminary mean and variance estimates may be
counted as part of the total number of calculated required samples if and only if:
•

There is documented evidence that the waste containers for the preliminary
estimate samples were selected in the same random manner as is chosen
for the required samples.

•

There is documented evidence that the method of sample collection in the
preliminary estimate samples were identical to the methodology to be
employed for the required samples.

•

There is documented evidence that the method of sample analysis in the
preliminary estimate samples were identical to the analytical methodology
employed for the required samples.

•

There is documented evidence that the validation of the sample analyses in
the preliminary estimate samples were comparable to the validation
employed for the required samples. In addition, the validated samples
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results shall indicate that all sample results were valid according to the
analytical methodology.
The mean and standard deviation calculated after sampling n containers can be
used to calculate a UCL90 for each of the headspace gas VOCs using the
methodology presented in Section B2-3b.

K. Section 82-3
B2-3 Upper Confidence Limits for Statistical Sampling
B2-3a Upper Confidence Limit for Statistical Solid Sampling
Upon completion of the required sampling, final mean and variance estimates and
the UCL90 for the mean concentration for each contaminant shall be determined . The
observed sample n* shall be checked against the preliminary estimate for the
number of samples (n) to be collected before proceeding, where n* is:

n•

=

t 2a,n- 18 2
(B2-89)

(RT-x.)2

If the observed sample n* estimate results in greater than 20 percent more required
samples than were originally calculated, then the additional samples required to fulfill
the revised sample estimate shall be collected and analyzed. The determination of
n* is an iterative process that continues until the difference between n* and the
previous sample determination is less than 20 percent.
Once sufficient sampling and analysis has occurred, the waste characterization will
proceed . The assessment will be made with 90 percent confidence. The UCL90 for
the mean concentration of each contaminant will be calculated in accordance with
the following equation:

(B2-910)

If the UCL90 for the mean concentration is less than the regulatory threshold limit, the
waste stream will not be assigned the hazardous waste code for this contaminant. If
the UCL90 is greater than or equal to the regulatory threshold limit, the waste stream
will be assigned the hazardous waste code for this contaminant.
B2-3b Upper Confidence Limit for Statistical Headspace Gas Sampling
If a waste stream meets the conditions for representative headspace gas sampling
in Section B-3a(1 ), a UCL 90 concentration for each of the headspace gas VOCs
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must be calculated from the sample data collected. The observed sample n* shall
be checked against the estimate for the number of samples (n) to be collected
before proceeding, where n* is:

(82-11)

n•

=

t

2

a ,n - 18

2

If the observed sample n* estimate results in greater than 20 percent more required
samples than were originally calculated, then the additional samples required to fulfill
the revised sample estimate shall be collected and analyzed. The determination of
n* is an iterative process that continues until the difference between n* and the
previous sample determination is less than 20 percent. Then, the UCL 90 is calculated
using equation 82-10. In this case, UCL 90 is the 90 percent upper confidence voe
concentration, xis the calculated mean VOC concentration and s is the standard
deviation. The value of tfa,n- 1J is taken from Table 9-2 of Chapter 9 of SW-846. The
calculated UCL 90 concentration for each headspace gas voe will then be assigned
to those containers in the waste stream not selected for headspace gas sampling . If
· the calculated UCL 90 concentration is less than the applicable MDL, the MDL for the
VOC will be assigned to each unsampled container instead of the UCL 90
concentration.

L. Section 83-2:
83-2 Headspace-Gas Sampling Quality Assurance Objectives
Headspace-gas sampling will occur from the headspace within each drum of
transuranic (TRU) mixed waste or randomly selected containers from waste streams
that meet the conditions for reduced headspace gas sampling listed in Section 83a( 1).

M. Section 84-3d
Headspace gas sampling and analysis shall be conducted on all TRU mixed waste
or randomly selected containers from waste streams that meet the conditions for
reduced headspace gas sampling listed in Section 8-3a(1) to be sent to the WIPP
facility. Headspace-gas data will be used to confirm the presence or absence of
volatile organic compounds (VOCs) identified using acceptable knowledge.

N. Figure 8-2:
Conduct HSG analysis
• 100% ef eel'ltl!lil'lers

0. Figure 8-3:
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Conduct HSG analysis
•
100% of eol'lt8il'lers

P. Table 86-1 (Page 86-14):
any waste container that does not have VOC concentration values reported for
the headspace ff'hieh has not undergone headspaee gas sampling and analysis
to determine eoneentration of \/OCs
Q.

Table 86-1 (Page 86-18):
Are procedures in place to ensure that the following characterization activities shall
occur for newly generated wastes:
•
Acceptable Knowledge for all wastes, with confirmatory:
Visual examination during packaging for all waste containers
Headspace gas analysis for all waste containers or randomly selected
containers from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1)
Total VOC, SVOC, and Metals analyses for a selected number of
homogeneous solids and soil/gravel waste containers for control
charting purposes (annually thereafter}, as specified in Attachment 82
Evaluation of any TICs found in headspace gas and totals analyses
(Section B-3d(1))
Are procedures in place to ensure that the following characterization activities shall
occur for retrievably stored wastes:
•

Acceptable Knowledge for all wastes, with confirmatory:
Visual examination or radiography for all waste containers
Confirmatory visual examination of a statistically determined number
of waste containers as specified in Attachment B2 (when radiography
is performed)
Headspace gas analysis for all waste containers or randomly selected
containers from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1)
Total voe, SVOC, and Metals analyses for a statistically selected
number of homogeneous solids and soil/gravel waste containers as
specified in Attachment B2 (containers opened for sampling may be
used to fulfill the visual examination requirements)
Evaluation of any TICs found in headspace gas and totals analyses

(Section 8-3d(2))
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R. Table 86-1 (Page B6-19):
Are procedures in place to ensure that the following characterization activities shall
occur for repackaged waste:
•

Acceptable Knowledge, with confirmatory:
Visual examination during repackaging for all waste containers
Headspace gas analysis for all waste containers or randomly selected
containers from waste streams that meet the conditions for reduced
headspace gas sampling listed in Section B-3a(1)
Total voe, SVOC, arid Metals analyses following either the
retrievably stored or newly generated waste characterization process,
whichever results in greater sampling requirements
Evaluation of any TICs found in headspace gas and totals analyses

(Section B-3d, B-3d(1))

S. Table 86-4 (Page B6-77):
Are procedures in place to ensure that every retrievably stored and newly generated
waste containers or randomly selected containers from waste streams that meet the
conditions for reduced headspace gas sampling listed in Section B-3a(1) will
undergo headspace gas sampling and analysis? (Section B-3a, -3b)
Are procedures in place to ensure that all waste containers' or randomly selected
containers from waste streams that meet the conditions for reduced headspace gas
sampling listed in Section B-3a(1) will be allowed to equilibrate to sampling room
temperature for 72 hours prior to sampling (18° - 29° C) and that the drum ages
specified in Section B 1-1 a of 142 days for debris waste and 225 days for
homogenous and soil/gravel wastes are met? Are procedures in place to ensure that
equilibrium time and drum ages are documented? (Section B1-1a)

T. Table B6-4 (Page 86-98):
Are procedures in place to ensure that headspace gas sampling will occur from the
drum headspace for all drums or randomly selected containers from waste streams
that meet the conditions for reduced headspace gas sampling listed in Section B3a(1 )? (Section 83-2)
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U. Table 8-6:
TABLE B-6
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (STORED WASTE)
Waste
Matrix
Code
Summary
Categories
S3000Homogene
ous Solids
S4000Soil/Gravel

Waste Matrix Code Groups

..
.
.

Solidified inorganics
Salt waste
Solidified organics
Contaminated
soil/debris

Characterization Parameter

Method

Physical waste form

100% radiography or
visual examination

.

100% gas sampling
and analysis or
statistical sampling•· b

Headspace gases
Gas volatile organic
compounds (VOC)

(see Table B-3)

..
.

Hazardous constituents
TeLP/total metals
TeLP/total voes
TeLP/total semivoes

Statistical
sampling• b (see
Tables B-4 and B5)
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..
.
•
.

.
..

Rationale
Verify waste matrix
Demonstrate compliance with waste acceptance criteria (e.g.,
no free liquids, no incompatible wastes, no compressed gases)

Quantify concentration of flammable voes
Determine potential flammability of transuranic (TRU)
mixed waste headspace gases
Quantify concentrations of voe constituents in
headspace of containers
Ensure that environmental performance standards are
not exceeded
Determine characteristic metals and organics
Determine total quantity of metals, voes, and semivoes

TABLE 8-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (STORED WASTE)
Waste
Matrix
Code
Summary
Categories
S5000-De
bris Waste

Waste Matrix Code Groups

.
..
..
..

Uncategorized metal
(metal waste other than
lead/cadmium)
Lead/cadmium waste
Inorganic nonmetal

Characterization Parameter

Method

Physical waste form

100% Radiography
Visual examination
(statistical sample)" b
or visual examination

.

100% gas sampling
and analysis or
statistical sampling•· b
(see Table B-3)

waste
Combustible waste
Graphite waste
Heterogeneous waste
Composite filter waste
Headspace gases
Gas VOCs

..
.

Hazardous constituents
TCLP/total metals
TCLP/total voes
TCLP/total semi-VOCs

Acceptable
knowledge
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..

..

.
.
.
..

Rationale
Verify waste matrix
Demonstrate compliance with waste acceptance (e.g. , no free
liquids, no incompatible wastes, no compressed gases)

Quantify concentration of flammable VOCs
Determine potential flammability of TRU mixed waste headspace
gases
Quantify concentrations of VOC constituents in head space of
containers
Ensure that environmental performance standards are not
exceeded
Verify acceptable knowledge
Determine characteristic metals and organics
Determine total quantity of metals, VOCs, and semi-VOCs

TABLE 8-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (NEWLY GENERATED WASTE)
Waste
Matrix Code
Summary
Categories
S3000Homogeneo
us Solids
S4000Soil/Gravel

...
.

Waste Matrix Code
Groups
Solidified inorganics
Salt waste
Solidified organics
Contaminated
soil/debris

Characterization Parameter

Method

Physical waste form

Documentation
and
verification" 0

.

100% gas
sampling and
analysis or
statistical
sampling•· b
(see Table B3)

Headspace gases
Gas VOCs (VOCs)

..

Hazardous constituents
TCLP/total metals
TCLP/total VOCs
TCLP/total semi-VOCs

.

Statistical
sampling• b
(see Tables B4 and B-5)
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..
..
.
.
..

Rationale
Verify waste matrix
Demonstrate compliance with waste acceptance criteria (e.g., no free
liquids, no incompatible wastes, no compressed gases)
Quantify concentration of flammable voes
Determine potential flammability of TRU mixed waste headspace
gases
Quantify concentrations of VOC constituents in headspace of
containers
Ensure that environmental performance standards are not exceeded

Determine characteristic metals and organics
Determine total quantity of metals, VOCs, and semi-VOCs

TABLE B-6 (CONTINUED)
SUMMARY OF PARAMETERS, CHARACTERIZATION METHODS, AND RATIONALE
FOR CH TRANSURANIC MIXED WASTE (NEWLY GENERATED WASTE)
Waste
Matrix Code
Summary
Categories
S5000-Deb
ris Waste

.

..
...

.

Waste Matrix Code
Groups
Uncategorized metal
(metal waste other
than lead/cadmium)
Lead/cadmium waste
Inorganic nonmetal
waste
Combustible waste
Graphite waste
Heterogeneous
waste
Composite filter
waste

Characterization Parameter
Physical waste form

.

Headspace gases
Gas voes

..
.

Hazardous constituents
TCLP/total metals
TCLP/total VOCs
TCLP/total semi-VOCs

Method
Documentation
and
verification• c

100% gas
sampling and
analysis or
statistical
sampling•· b
(see Table B3)
Acceptable
knowledge

• Applies to certain waste streams that meet the conditions in Section B-3a(1)
Number determined as specified in Permit Attachment B2.
ec See discussion in Permit Attachment B4.
eb
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..

..

.
..
..

Rationale
Verify waste matrix
Demonstrate compliance with waste acceptance (e.g., no free liquids,
no incompatible wastes, no compressed gases)

Quantify concentration of flammable voes
Determine potential flammability of TRU mixed waste headspace
gases
Quantify concentrations of VOC constituents in headspace of
containers
Ensure that environmental performance standards are not exceeded
Verify acceptable knowledge
Determine characteristic metals and organics
Determine total quantity of metals, VOCs, and semi-VOCs

