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1.

Entry of Appearance from Ms. Bonnie Bonneau, private citizen to present
Testimony on February 22, 1999 hearing

2.

Letter from Mr. Doug Doran, private citizen to present Technical Testimony

3.

Comments from the U.S. Environmental Protection Agency on the draft RCRA Part
B permit for the WIPP EPA No. NM4890139088

4.

Letter from Ines Triay of LANL regarding comments from LANL on the Hazardous
Waste Facility Draft Permit issued to WIPP by NMED on November 13, 1998

a;_6\.ca\

Letter of written public comment in two parts from Ines Triay ofLANL,
Environmental Science and Waste Technology
5.

Letter of written public comments from Mr. Norbert T. Rempe

6.

Letter of Public Comment from DOE, Idaho Operations Office, Ms. Lori L. Fritz

7.

Nottice oflntent to Present Technical Testimony from Tod N. Rockefeller former
Environmental Scientist (DOE)
Corrected Certificate of Service along with two pages inadvertently omitted from the
written Testimony of Mr. Tod N. Rockefeller

8.

Letter of Public Comment from Mr. Gil W. Brassell ofNFT Incorporated

9.

Letter of Technical Comments from Bill Lawless of Environmental Evaluation
Remediation and Waste Management Subcommittee

10.

Letter of Public Comment from Robert H. Neill of Environmental Evaluation Group

11.

Letter from private citizen Emmy Kopenen; re: Letter of Comment

12.

Letter of Public Comment from Mr. Don Hancock of Southwest Research and
Information Center

13.

Letter of Technical Testimony Presented by Mr. Richard Hayes Phillips, Ph.D.

14.

Letter of written Public Comments from Deborah Read of Citizens for Alternatives
to Radioactive Dumping

15.

Letter of Public Comment from Rufina Marie Laws-Lozano of the Mescalero
Apache Tribe in Mescalero, NM
990107
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Ms. Bonnie Bonneau
PO Box 351
El Prado NM 87529-0351
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Ms. Bonnie Bonneau
PO Box 351
El Prado NM 87529-0351
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UNITED STATES
ENVIRONMENTAL PROTECTION AGEN
.
REGION 6
1445 ROSS AVENUE, SUITE 1200

DALLAS, TX 75202-2733

January 11, 1999

79

~

.

.~

,,.

~ "l\~~

iii~\.\

\

0
~;>

J;

~~,

c-t-ieo£l3t.£>rL\'JJ

C'

Ms. Idalee Sisneros
Hearing Clerk - WIPP Draft Permit
New Mexico Environment Department
2044A Galisteo Street
Santa Fe, NM 87505
Re: Comments on the draft RCRA Part B permit for the Waste
Isolation Pilot Plant (WIPP} EPA No. NM4890139088
Dear Ms. Sisneros:
The Environmental Protection Agency (EPA} has reviewed the
draft permit submitted on November 13, 1998. We appreciate the
opportunity to review the permit and encourage the New Mexico
Environment Department to make a final determination as soon as
possible. Listed below are the comments ·Region 6 has regarding
this draft permit.
1) General Comment: Region 6 appreciates the changes made by
the State to approve waste streams for disposal using the
DOE audit procedures. The Region encourages the New Mexico
Environment Department and DOE to expedite approval of DOB
final audit reports to facilitate opening of WIPP to mixed
waste as soon as possible after issuance of the permit.

t,/'2>

Module I: The boilerplate condition pertaining to
severability of the permit, 40 CFR 124.16(a} (1) and (2), was
not found. NMED should add this requirement to the permit
boilerplate language. This comment was made on the first
draft permit issued May 15, 1998.

3) Page II-2, Section II.C.1.b: The State should consider
altering the language to require WIPP to use the most
current update of SW-846 or specify a time frame (e.g. six
/
months} to incorporate revisions. This language change
would avoid potential issues between permit requirements and
revisions to the specified methods.
4) Module VII, General Comment: Section VII.0.1 provides for
implementation of the RFI Work Plan in stages. In sections
VII.M.3, 0.2, Q.3, and S.2; language has been added that
allows time period extensions with the approval of the
Secretary. Section VII.B.3.c and VII.B.6 require a permit
modification, including public notice through newspapers and
Recycl•dlRecyclabl• •Printed with Vegetable OD Based lnkB on 100% Recycled Paper (40% Postconsume1
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•

mailing lists, every time there is a schedule change.
Consider clarifying language to specify enforceable
milestones (e.g. RFI completion) while maintaining permit tee~
flexibility (e.g. schedule changes by Secretary approval). •.
5) Page VII-12, Section VII.H.2: This section should

incorporate the "EPA Region 6 Human Health Media-Specific
Screening Levels" and "RAGS Part D, EPA 540-R-97-033, ·~
Directive 9285.7-0/D, January 1998" documents.
6) Page I-25, Table I-1, Attachment I: The table indicates 'lthatr

operations begin in July, 1998. Before the permit is
issued, the dates in the table should be updated.
Should you have any questions regarding these comments,
please contact Nick Stone at (214) 665-7226 for further
information.
Sincerely,

DtJ-1111.
~' .
Mexico~~~~deral

Chief

New

Facilities Section

cc:

Benito Garcia NMED

Los Alamos National Laboratory
Environmental Science and Waste Technology
P.O. Box 1663, Mail Stop 1514
Los Alamos, New Mexico 87545
(505) 665-0652 I FAX: (505) 665-4955

Date: January 13, 1999

Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P.O. Box 26110
1190 St. Francis Drive
Santa Fe, New Mexico 87502-6110

Attached are comments from Los Alamos National Laboratory on the Hazardous Waste
Facility Draft Permit, Issued to Waste Isolation Pilot Plant (EPA No. NM4890139088) by
the New Mexico Environment Department, November 13, 1998.
The comments are formatted in two parts: (1) General Comments and (2) Specific
Comments. The specific comments detail the page, line, text as it currently reads, the
comment, and the proposed change. If you have any questions on these comments, please
contact either Pam Rogers (667-1765) or Sandy Wander (667-8532).
Thank you for the opportunity to comment.

Cy:

Bruce LeBrun, LAAO, MS A3 l 6
Pam Rogers, CST-7, MS E517
Sandy Wander, CST-7, MS E517
RMDC, TA-50, MS E517
CST-7 Files, MS J514

Operated by the University of California for the Department of Energy

An Equal Opportunity Employer

COMMENTS ON PROPOSED CHANGES TO WIPP HAZARDOUS WASTE PERMIT, NOVEMBER 13, 1998

GENERAL COMMENTS
I.

In Attachment A (page A3, line 7) and Attachment £3, the New Mexico Environment Department (NMED) clearly defines the term ho111ogeneo11s solid~.
However, throughout Attachment B the term solidified waste is used (but not clearly defined) to include homogeneous wastes and soil/gravel wastes. This
is confusing because the term solidified waste is ambiguous--<lebris wastes after all are solid, and not all homogeneous wastes, particularly soils, have
been solidified. This is particularly confusing when NMED discusses sampling requirements. We suggest that the term solidified wastes throughout
Attachment I3 be changed to homogeneous solid and soil/gravel wastes or to SJOOOIS4000 wastes for clarity.

2.

In reference to the added comment on page A3, lines 34-36, we believe clarification is required concerning the sampling protocol for waste that is greater
than 50 percent homogeneous solid or soil/gravel, yet contains a significant percentage of debris material. Clearly, sampling and analysis are required, but
is sampling limited to only the homogeneous solid and/or soil/gravel portion of the waste? Or is there now an implied requirement to sample the debris
por1 ion of the waste?

3.

The term visual examination is used throughout Attachment I3 to refer to activities both for verifying RTR results and for packaging newly generated
waste. Full visual examination requires a videotape of the activity (page 87, lines 24-25). This would then imply that ALL packaging operations for wsste
would have to be videotaped. This is an extreme requirement that should be removed. Videotaping should not be required at all, because written records
are made of visual examination and packaging activities and are verified by a second person. If taping is required, it should be only for visual examination
to verify RTR results. In this case, two different terms are required to differentiate visual examination with videotaping (we suggest visual examination)
and visual examination during packaging (we suggest visual inspection).

4.

Attachment B requires sites to assign waste to Waste Matrix Summary categories to define required characterization techniques. This seems appropriate.
However, page 86, lines 6-7 also requires sites to assign each waste stream a Waste Matrix Code. Presumably this code is more detailed than the
summary code, if possible. However, assignment of more detailed codes does not change the required characterization techniques, nor does it improve
knowledge of the Resource Conservation and Recovery Act (RCRA) contents of a waste stream beyond that which is obtained and summarized through
acceptable knowledge (AK). Therefore, the requirement to assign more detailed codes should be removed, as it does not apply to RCRA characterization.

5.

For transuranic (TRU) mixed wastes, which often present unusual matrices or interferences not generally encountered in environmental samples, the
method of sample preparation should NOT be restricted to the two listed in Table B-3. ANY method of sample preparation and analyte extraction should
be allowed, provided that the data quality objectives (DQOs) for analysis are met. This approach is entirely defensible, since the use of matrix spike
samples that must meet DQO requirements clearly demonstrates whether the sample preparation method is adequate or has failed. Restricting sample
preparation and extraction methods to those listed in Table B-3, or even those approved by the U.S. Environmental Protection Agency (EPA), means that
DQOs for matrix spike recovery cannot possibly be met for some TRU samples.

6.

For TRU mixed waste, methods of sample analysis should not be restricted to EPA-approved methods. Any method that is demonstrated to meet the
required DQOs that passes the Performance Demonstration Program (PDP) and that passes the Carlsbad Area Office (CAO) audit should be allowed.

7.

On page R 1-15, lines 29-34 and page £31-16, lines 13-19, it would be helpful to eliminate the requirement for collecting three sub-samples. Reduction in
the worker-exposure time required to obtain one sample versus three should be seriously considered.

Pam Rogers

Page I of 15
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8.

The volatile organic compound (VOC) target anafyte list has formaldehyde fisted as an analyte for Los Alamos National Laboratory (LANL). We have
done an extensive review of our process records and cannot find any instance of the use of formaldehyde in TRU waste processing at LANL. We do find
possible uses of paraformaldehyde. We request that formaldehyde be removed from the target list, or that it be required only where AK indicates unknown
or possible use of formaldehyde. (Formaldehyde has been deleted from Table V.D so deleting it from Table B-3 would be consistent.)

9.

Page 8-23 outlines the requirements for data review and validation (starting at line 36). In general, these requirements overlap and are unnecessarily
redundant. We suggest that the artificial split between the data generation level reviews and the project level reviews be relaxed or eliminated. For
example, only one quality assurance (QA) review should be required. A QA review in combination with a complete technical review should be adequate
to validate data for use at the project level. The site project manager's review and sign-off for individual data packages should be eliminated because a
more thorough review is possible and is already required during the reconciliation of DQOs on a waste stream basis.

Page

Line(s)

Text Currently Reads

Comment

Proposed Change

PERMIT MODULE II
11-5

--

"Chemical incompatibilit~ - wastes
incompatible with backfill, seal and panel
closures materials, container and
packaging materials, shipping container
materials, or other wastes are not
acceptable al WIPP."

In 11.C.3.d., what is the process for
resolving problems if the Secretary does
not approve the final audit report of a
generator site? Does the Secretary
approve before or after DOE grants
certification authority?

Author to resolve

11-6

--

"Radiographic I visual examination - any
waste container which has not undergone
either radiographic or visual examination
is not acceptable at WIPP."

Visual inspection, not visual examination,
should be the standard (i.e., packaging of
waste containers should not have to be
videotaped). (See related General
Comment No. 3.

"Radiographic I visual inspection - any
waste container that has not undergone
either radiographic or visual inspection is
not acceptable at WIPP."

''Specific Prohibition - the Permittees
shall not dispose non-mixed TRU waste
in any unit ... "

IV.B.2.b. gives the NMED authority to
regulate non-mixed waste!

Omit or modify this statement.

Need to allow a 24-hour period. This
enables significant taxpayer dollars cost
savings without affecting data quality by
allowing the use of automated analysis
equipment that runs overnight.

"within a 24-hour period"

PERMIT MODULE IV
-

IV-2

--

ATTACHMENT B: WASTE ANALYSIS PLAN
B-10

Pam Rogers

13

"within a 12-hour period"

Page 2of15
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Page

Line(s)

Text Currently Reads

Comment

Proposed Change

13-10

26

"The Permittecs will also consider
radiolysis when assessing the presence of
listed waste and will consider whether
radiolysis ... "

By definition, listed waste is waste from
specific sources. Radiolysis is not one of
those sources. Therefore, this clause is
meaningless and should be removed.

"The Permittces will also consider
whether radiolysis ... "

B-10

39

"and are detected in 25% of the samples"

Change for clarity.

" and if they arc detected in 25% of the
samples"

B-13

I

"the volume of the liquid shall be added
to the total for the payload container"

Keep this change. It will eliminate a lot of
repackaging!

No change

U-13

29

"(using the VE technique)"

Change from visual examination to visual
inspection to remove the videotape
requirement.

"(using the visual inspection technique)"

B-14

19-24

"WIPP may accept TRU mixed waste that
has been repackaged or treated.
Repackaged waste shall undergo
characterization required of newly
generated waste. Repackaged waste shall
also undergo headspace gas analysis, and
payload container hcadspace shall be
sampled after repackaging, as long as the
criteria specified in Permit Attachment
B 1-1 are met. Treated waste shall be
considered newly generated waste, and
shall retain the original waste stream's
listed hazardous waste code designation."

Sites should be allowed to choose the
more restrictive retrievably stored
characterization if they desire.

"WIPP may accept TRU mixed waste that
has been repackaged or treated.
Repackaged waste may undergo
characterization as rctrievably stored or as
newly generated waste. R~packaged
waste may also undergo hcadspace gas
analysis either before or after
repackaging, and payload container
headspace may be sampled either before
or after repackaging, as long as the
criteria specified in Permit Attachment
B 1-1 arc met. Treated waste may also be
characterized either as rctricvably stored
or as newly generated waste."

B-14

32

"(using the VE technique)"

Change from visual examination to visual
inspection.

"(using the visual inspection technique)"

B-15

29

Add this sentence to the end of the
paragraph

"Generator/storage sites may elect to
characterize newly generated
homogeneous solid wastes as rctrievably
stored waste."

B-16

23

Original statement docs not contain
quantitative requirements and thus cannot
be enforced.

"would change the hazardous constituents
identified for the waste stream.''

Pam Rogers

"would change the output of that
process."

Page 3of15
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Comment

Proposed Change

Page

Line(s)

Text Currently Reads

B-17

23-24

"Repackaged retrievably stored waste
will be considered newly generated
waste."

B-19

25-27

"with all averages greater than MDL
considered a detection and subsequent
assignment of the waste as a hazardous
waste,"

Requires wording clarification to ensure
that sites are not required to add
hazardous waste codes for any compound
detected at higher than the MDL.

Author to clarify wording.

B-24

3-4

"Finally, if a batch data report is
requested by the Permittees, a check for
the required batch data report ..."

ls this for one batch data report or all
related to the container? Also, consider
dropping this requirement.

Author to resolve

B-24

29

"Once a waste stream is fully
characterized,"

Allow waste streams to be certified in
lots.

"Once a waste stream lot is
characterized,"

B-27

7

"Waste Profile Form"

Clarify reference

"Waste Stream Profile Form"

B-27

12-18

"The Permittees will compare headspace
gas, ... regarding ongoing Waste Stream
Profile Form examination.

How can this happen ifthe waste stream
must be fully characterized before
completing the Waste Stream Profile
Form? Perhaps page B-24, line 29 needs
clarification.

Author to resolve

Delete this sentence.

.

B-27

24

'The form also requires the date of WAC
certification for that waste stream,"

This sentence is confusing because
certification is not done on a waste stream
basis.

Perhaps a better wording would be:
"TDSF-WAC certification of the site for
that waste type,"

B-32

17

"The ID will be compared"

ls ID defined prior to this?

"The identification will be compared"

B-45

5

Table header row

Change title of 3rd column to:

Suggested EPA-Specified Analytical
Methods"

B-46

5

Table footnote a

Add to footnote • :

"Any [EPA-approved] analytical method
is allowed to be used to meet waste
analysis requirements provided required
Data Quality Objectives are met."

B-45

11

Table column 3

Omit requirements for use of methods
3620 and/or 3550. Any sample
preparation method that meets required
DQOs should be allowed for use.

Omit "3620" and "3550" from last row of
3rd column

Pam Rogers
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Page

Line(s)

Text Currently Reads

Comment

Proposed Change

B-47

4

Table header row

Change title of2"d column to:

"Suggested EPA-Specified Analytical
Methods"

B-47

23

Table footnote a

Add to footnote • :

"Any [EPA-approved] analytical method
is allowed provided that required Data
Quality Objectives are met."

B-48

--

Table column 5

Omit last bullet because total quantities
are not needed.

Delete 2"d bullet of fast row in 51h column.

13-49

--

Table column 5

Omit last bullet because there is no
regulatory requirement to determine total
quantities.

Delete 2"d bullet of last row in 5111 column.

B-50

--

Table column 5

Omit last bullet because there is no
regulatory requirement to determine total
quantities.

Delete 2"d bullet of last row in 51h column.

B-51

--

Table column 5

Omit last bullet because there is no
regulatory requirement to determine total
quantities.

Delete 2"d bullet of last row in 5'h column.

B-59

--

Figure bottom row

Diamond-shaped decision box at very
bottom of figure needs Yes and No
statements added.

Add "Yes" and "No" labels to lines
corning out from decision·box

13-61

--

Under the "Phase II" box, is the second
bullet: "LOR CHECK" still needed?

Delete or keep as appropriate

ATTACllMENT Bl: WASTE CHARACTERIZATION SAMPLING METHODS
B 1-1

9-IO

"within a radiation containment area (e.g.,
glove box or hot/wann cell)"

Remove! It is not within the purview of
NMED to dictate radiation management
or radioactive materials handling
requirements in a hazardous waste permit.

Delete text.

131-1

18

"drainage of all containers"

What does "drainage" refer to?

Requested of author

Bl I

...,..,

" ... (EPA 1988) or by using on-line
integrated sampling/analysis systems.
Samples will be immediately directed to
an analytical instrument instead of being

Change this section to read:

" ... (EPA 1988) by using on-line
integrated sampling/analysis systems or
by using combination canister/on-line
systems. Equivalency of site-specific

Pam Rogers

~I
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Page

Line(s)

Text Currently Reads

Comment

methods to these general guidelines will
be established by the Permittees during
audit of each site. Samples collected in
SUMMA® or equivalent canisters will be
directed within 24 hours to an analytical
instrument if an on-line integrated
sampling/analysis system is used."

collected in SUMMA® or equivalent
canisters ifan on-line integrated
sampling/analysis system is used."

9

B 1-2

4-14

Put in words to specifically allow use of
syringes for immediate sample transfer

B 1-3

2

Add this text at end of line:

"(Use of gas-tight syringes to transfer the
sample to the sampling manifold is also
allowed.)"

B 1-3

31-35

•

Not clear

Author to clarify

B 1-4

18

"Zero air from a generator shall be
humidified."

This requirement is not technically
justified, and it has been omitted for
FTIRS analysis.

Delete

Bl-4

26-34

Entire bullet.

This requirement is not technically
justified.

Delete.

B 1-5

31

Insert this sentence at end of paragraph:

"Use of gas-tight syringes rather than
sample canisters is allowed provided that
the samples are transferred immediately
into suitable canisters or into the analysis
system."

"A dry vacuum pump with the ability
to reduce ... between the headspace
sampling ports and the pump."

Allow substitution of"evacuated or
purged" in lines 9 and I0 for "evacuated"
and delete "to 0.0039 inches (in.) (0.10
millimeters [mm] mercury (Hg)":

"evacuated or purged prior lo sample"

B 1-2

Pam Rogers

"evacuated to 0.0039 inches (in.) (0.10
millimeters [111111] mercury (Hg) prior to
sample"

Proposed Change
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Page

Line(s)

Text Currently Reads

Comment

Proposed Change

81-7

22-24

"Sampling through the drum lid shall be
performed when the drum's carboncomposite filter does not pennit insertion
of the side-port needle or for drums that
do not include a carbon-composite filter."

This statement is needlessly restrictive.

Sampling through the drui11 lid may be
performed as an alternative to sampling
through the drum's carbon-composite
filter."

B 1-8

27-28

•

This statement is needlessly restrictive.
The best punch design may tum out lo be
one that is inserted by a drill and is
screwed in until it makes a seal.

Delete

B 1-11

17- I 8

"filled with humid zero air or humid high
purity nitrogen"

Omit use of the word "humid" since this
requirement is not reasonable.

"filled with zero air or high purity
nitrogen"

B 1-15

3I

"lo form a single 15 gram composite
sample."

Omit the requirement for a I5-gram
sample. It is not consistent with the
statement on page 81-13, lines 16-18.

"to form a composite sample."

B 1-16

4

"to collect the 15-gram sample"

Omit the requirement for a 15-gram
sample. It is not consistent with the
statement on page 81-13, lines I6-18.

"to collect the sample"

81-17

17

"as"

"as" should be "at"

"at"

81-24

21-22

"The radiography results shall not be
made available until arter the visual
examination is completed."

Our facility safety representatives require
visual examination personnel to review
the RTR tapes before opening drums as a
safety precaution.

Delete

81-24

40

Add to end of paragraph:

"Visual inspection is identical to visual
examination except that audio/
videotaping is not required. Visual
inspection rather than visual examination
is required for packaging and repackaging
activities."

8-1-26

21

Insert phrase

"The Permitlees shall require that site
QAPjPs include or clearly reference a
procedure that includes a copy of the
sample chain-of-custody ... "

Pam Rogers

"Provisions shall be made to prevent
the punch from rotating as it is
pressed through the drum lid."

"The Perm ittees shall require that site
QAPjPs include a copy of the sample
chain-of-custody ... "
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Page

Line(s)

Bl-26

31-32

Bl-27

3-6

Bl-27

8

Bl-27

12

Text Currently Reads

Comment

Proposed Change

Add phrase at end of bullet:

",if any."

"All samples and sampling equipment
will be identified with unique
identification numbers. Sampling Coring
tools and equipment will be identified
with unique equipment numbers to ensure
that all sampling equipment, coring tools,
and sampling canisters are traceable to
equipment cleaning batches."

Omit these lines. Requirements are
already stated on page Bl-26, line 3.

Delete

"Sample tags will be affixed ... "

Add "or labels" after "tags":

"Sample tags or labels will be affixed ... "

Add phrase at end of bullet:

"(for gas samples only)"

ATTACllMENT B2: STATISTICAL METHODS USED IN SAMPLING AND ANALYSIS
B2-4

10-13

"New samples collected to establish
preliminary estimates that are samples,
and analyzed is accordance with
applicable provisions of the WAP may be
used as part of the required number of
samples to be collected."

This new text is garbled.

Requested of author

£32-5

5-6

"(TC limit for toxicity characteristic
wastes, MDL for listed wastes)"

Listed waste assignments are based on
usage, not concentration

Omit", MDL for listed wastes"

B2-6

20

Left side of equation reads "UCL95 "

Equation was not updated to reflect
change in text on line 17 ("95 percent
confidence" was changed to "90 percent
confidence")

Change left side of equati?n to read
"UCL90"

B2-7

3-4

" ... procedures required in the WAP"

It is unclear how the recharacterization
should be performed. If it is performed as
for RS waste, then the WAP should allow
newly generated waste to be characterized
as RS waste if a site chooses.

Requested of author

£32-7

16-17

"ten representative sample values"

Change to five

"five representative sample values"

Pam Rogers
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Page

Line(s)

Text Currently Reads

Comment

Proposed Change

ATTACHMENT 83: QUALITY ASSURANCE OBJECTIVES AND DATA VALIDATION TECHNIQUES FOR WASTE CHARACTERIZATION
SAMPLING AND ANALYTICAL METHODS
83-5

9

"which are identified at the site Project
Manager signature release level,"

Clarify by adding the word "first;"
otherwise, it is not clear what the clause
intends and should be deleted.

"which are first identified·at the site
Project Manager signature release level,"

83-5

II

"the Perm it tees shall receive written
notification"

Add "or electronic" to allow flexibility in
using e-mail.

"the Permittees shall receive written or
electronic information"

B3-7

28-29

"Consistent use and application of
uniform procedures and equipment, as
specified in Permit Attachment BI"

Add "data quality objectives" and omit
"uniform procedures and equipment, as
specified in Permit Attachment BI"

"Consistent use and application of data
quality objectives"

B3-7

31-33

"The Permittees shall require each site to
take corrective actions if unifonn
procedures, equipment, or operations are
not followed without approved and
justified deviations."

Omit this sentence. The dual
requirements of meeting DQOs and
passing the PDP are sufficient to ensure
comparability of results. Note that
comparability criteria are meant to apply
to results, not to equipment and
procedures!

Delete

B3-8

9

•

Of what? Most headspace sampling
systems do not require pressure
regulation. Omit this bullet because it is
not applicable as stated and because
intent of bullet is already covered on line
13.

Delete

B3-9

4-5

"the Site Project QA Officer"

Change to ready "site" lo allow sites
flexibility in data analysis.

"the site Project QA Offic.er"

B3-9

34-36

"Fully assembled coring tools ... (bowls,
spoons, chisels)

These three lines should be formatted as
bullets

B3-IO

8-9

"Consistent use and application of
unifom1 procedures, sampling equipment,
and measurement units must ensure that
sampling operations are comparable."

Omit first sentence. Again, comparability
of results should be required, not
comparability of procedures and
equipment.

Delete

133-11

12

"each waste material parameter weight

Omit the requirement to use material
parameter list. See comments on Table

Requested of author

Pam Rogers

"Careful and documented pressure
regulation"
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(Table BJ- I"

8J- I (page 8J-4 I)

Proposed Change

8J-l I

2J-29

"However, comparison of data derived
from radiography ... as determined by
visual examination."

Omit these two sentences. There is no
EPA or performance assessment
requirement to know the weight of each
waste item. Therefore, this requirement is
not needed and simply results in extra
work.

Delete

BJ-I I

J7

"to a different waste matrix code"

Add "summary" as a qualifier because
there is not a requirement anywhere to
assign a matrix code down to a specific
level. Therefore, the sentence as it stands
is not auditable or enforceable.

"lo a different summary waste matrix
code"

BJ-12

II

"standardized radiography procedures and
operator qualifications."

Omit the phase "procedures and". Again,
comparability is required for results but
not for procedures.

"standardized radiography operator
qualifications."

BJ-IJ

25-26

"by using standardized methods and
traceable standards"

Replace "standardized methods" with
"the same DQOs''. Again, comparability
is based on results and meeting DQOs,
not on using the same method.

"by using the same DQOs and traceable
standards"

BJ-15

16

"using standardized SW-846 sample
preparation and methods that meet the
QAO"

Omit "standardized SW-846 sample
preparation and''. Again, comparability
should be based on meeting the DQOs.

"using methods that meet the QAO"

8J-15

19-2J

"Generator/storage sites may use the most
recent ... and after the SW-846
modification"

Omit these two sentences. Comparability
should be based on meeting the DQOs.

Delete

8J-17

9

"using standardized SW-846 sample
preparation and methods that meet the
QAO"

Omit "standardized SW-846 sample
preparation and". Again, comparability
should be based on meeting the DQOs.

"using methods that meet the QAO"

8J-17

12-16

"Generator/storage sites may use the most
recent ... and after the SW-846
modification"

Omit these two sentences. Comparability
should be based on meeting the DQOs.

Delete

8J-18

20-21

"listed in Table 8-5 of the Waste
Analysis Plan (Permit Attachment 8)"

Omit. Again, any method that meets
DQOs should be allowed.

Delete

Pam Rogers
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83-18

25

"IDLs shall be determined semiannually"

Annually should be sufficient.

"IDLs shall be determined annually"

B3-19

I 0-11

"using standardized SW-846 sample
preparation and methods that meet the
QAO''

Omit "standardized SW-846 sample
preparation and". Again, comparability
should be based on meeting the DQOs.

"using methods that meet the QAO"

133-19

13-18

"Generator/storage sites may use the most
recent ... and after the SW-846
modification"

Omit these two sentences. Comparability
should be based on meeting the DQOs.

Delete

133-19

28

"characterization of wastes based on
acceptable knowledge''

Add "in Summary Categories S3000 and
S4000" for clarification.

"characterization of wastes in Summary
Categories S3000 and S4000 based on
acceptable knowledge"

£33-21
133-22

37-39
1-5

"analytical and testing data and all
associated field ... in the Data Summary
Reports is in Section 83-1 O."

Add "as required by WWIS" and omit
rest of this requirement. It is simply a
third rehash of data that has already been
reported in Batch Data Reports (by
container) and in the Waste Stream
Summary Packages. There is no value
added.

"analytical and testing data as required by
WWIS."

B3-24

34

"for every tenth"

Should be twentieth!

"for every twentieth"

133-25

14-19

Last three bullets

Omit. These requirements have already
been checked by the independent
technical reviewer.

Delete

133-25

30-33

Entire bullet

Omit. This has already been checked!
NOTE: Allow sites to combine the
technical supervisor and data generation
level QA reviewer if desired.

Delete

133-28

7

Entire bullet

Remove this bullet. On the basis of a
single batch data report, it is not possible
to reconcile the DQOs as presented in
83-11.

Delete

133-28

8-13

Entire bullet

Omit this requirement. With so many
reviewers already, this is redundant.

Delete

133-28

18,22

",on a waste container basis,"

Delete this phrase. Allow these to be

Delete at both locations

Pam Rogers
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perfonned on a batch report basis or on a
waste stream lot basis.
83-28

37

"an inventory check of the data summary
reports"

WWIS data should suffice for transfer to
Permittees

"an inventory check of the data submitted
to WWIS"

83-29

2

"verification that data summary reports
include the following:"

Change to eliminate transfer of hard-copy
reports

"verification that WWIS data include the
following:"

83-29

3

•

Electronic controls used with WWIS

Omit bullet

83-29

4

"Listing of all waste containers being
presented in the report"

Change to reflect use of WWIS

"Waste container identification numbers"

83-29

6

"each waste container being reported in
the package"

Replace "each" with "the and delete
"being reported in the package"

"the waste container"

83-29

7-9

Entire three bullets

Omit. There seems to be a presumption
that waste drums are kept together in the
same batch for all characterization
activities. THIS IS NOT SO! If this is not
the case, the summaries called out below
make no sense.

Delete

83-29

10

"for all waste containers"

Change "all" to "the" and delete "s" from
"containers".

"for the waste container"

83-30

5-6

Entire two bullets

Why would anyone want to know these
quantities? Omit these two bullets,
because data have already been reported
to WWIS and are available there.

Delete

83-30

8-9

•

Change to read like UCL90 bullet

•

83-31

27

"analytical batch data summary reports"

Incorrect terminology

"analytical batch data reports"

83-33

1-3

Entire first bullet

Omit this bullet. The approval/release
signatures are already required on the first
cover page

Delete bullet

Pam Rogers

"Project-level signature releases"

"Average concentration of hydrogen,
methane, and each voe in the
headspace gas of waste containers in
the waste stream"
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"Mean concentrations, UCL 90 for the
mean concentrations, standard
deviations, and number of samples
collected for each voe in the
headspace gas"
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Page
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Text Currently Reads

Comment
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133-33

18-19

•

This bullet is badly worded. You are
requiring copies of all documents
gathered in the AK search. This is not
reasonable. More reasonable would be a
copy of the AK summary report.
However, since this has already been
assembled according to a previous
section, why simply copy here?

Requested of author

BJ-35

20

"written notification of all
nonconformances identified during the"

Add "first"

"written notification of all
nonconfonnanccs first identified during
the"

133-41

Table
83-1

83-49

Footnote b

Pam Rogers

"All process knowledge
documentation supporting the waste
stream characterization"

This table of waste material parameters
MUST be modified because
discrimination of all of these material
types is not possible using standard
radiography techniques. For example, all
three metals parameters should be
combined into one category. Similarly,
low-density materials are difficult to
discriminate so the three parameter
categories of cellulosics, rubber, and
plastics should be combined. RTR cannot
discriminate between organic and
inorganic sludges, so these parameters
should be combined. Since there is no
perfonnance assessment basis for needing
to know the material percentages, we
further suggest that identification of
materials in waste drums could be limited
to infonnation needed to assign Summary
Matrix Categories only (i.e., the
parameters could be reduced to debris,
homogeneous materials, and soils/gravel)
without loss of needed information.
"the PQRLs listed in Table 83"

Should be "PRQLs"
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Comment
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BJ-50

Footnote c

"TCLP MDL and PQL values"

Should be "PRQL"

"TCLP MDL and PRQL values"

ATTACHMENT B4: TRU WASTE CHARACTERIZATION USING ACCEPTABLE KNOWLEDGE
Insert the word "homogeneous" so line 28
reads" ... examination, headspace gas,
and homogeneous solids/soil sampling
and analysis."

B4-I

28

" ... examination, headspace gas, and
solids/soil sampling and analysis."

134-2

22-23

" ... supplemental information to acquire
the required information shall be
obtained ... "

New text is garbled

Delete "to acquire the required
information"

134-4

7-8

" ... unless the sites choose to justify an
alternative assignment and document the
justification in the auditable record."

Good addition, keep it!

No change

84-6

25

"solidified waste sampling and analysis"

Unclear

Change to "homogeneous waste sampling
and analysis"

84-10

31

"solidified waste sampling and analysis"

Unclear

Change to "homogeneous waste sampling
and analysis"

84-11

19

"solidified waste sampling and analysis"

Unclear

Change to "homogeneous waste sampling
and analysis"

84-11

23

"[e.g., Plastic/Rubber (S53 IO) versus
Paper/Cloth 9S5330)]"

Part B indicates that assignment is
important only at the Summary Category
level (S4000, 85000, SJOOO).

Suggest changing this example to read
"[e.g., Debris (S5000) versus Soils
(S4000))"

84-12

19-20

"and waste stream"

Depends heavily on the process used to
generate the waste. Debris waste streams,
particularly of rags and PPE, cannot be
differentiated by waste stream on the
basis ofRTR or VE. Therefore, the
addition "and waste stream" should be
omitted.

Delete "and waste stream"

84-15

6

"an the reevaluation"

Typographical error

"on the reevaluation"

Pam Rogers
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I34- I 5

6-7

"reevaluation of acceptable knowledge
and sampling and analysis data"

Unclear

Reword to "reevaluation of acceptable
knowledge or on obtaining sampling and
analysis data"

84-17

8-11

"Auditors will evaluate acceptable
knowledge documentation for at least one
waste stream from the Summary Category
Group(s) being audited"

Suggest changing wording because the
soils Summary Category is so closely
related to the Homogeneous Waste
category.

"Auditors will evaluate acceptable
knowledge documentation for at least one
waste stream from the Summary Category
Group(s) or debris waste stream and a
homogeneous waste stream being
audited"

I34- I 8

37

"associated data packages"

Unclear

"data submitted to

I34- I 9

I

"The data packages"

Unclear

"The WWIS data"

I34- I 9

15

"the Perm ittees shall manage, store, or
dispose"

Wrong meaning

"the Permittees shall not manage, store,
or dispose"

I34- I 9

29

"solidified waste sampling and analysis
results."

Unclear

"homogeneous waste sampling and
analysis results."

I34-24

Fig 84-2

Insert new diamond shape between Box 7
and Box 8 from top of page

New box to read: "IS WASTE DEBRIS?"
with a Y pointing to box below and a N
pointing to a new box to left reading:
"PREPARE DATA PACKAGES AND
WASTE STREAM PROFILE"

Pam Rogers
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Los Alamos National Laboratory
Environmental Science and Waste Technology
P.O. Box 1663, Mail Stop J514
Los Alamos, New Mexico 87545
(505) 665-0652 /FAX: (505) 665-4955

Date: January 14, 1999

Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P.O. Box 26110
1190 St. Francis Drive
Santa Fe, New Mexico 87502-6110

Here are another set of comments, in addition to the ones sent on January 13, 1999.
The comments are formatted in two parts: (1) General Comments and (2) Specific
Comments. The specific comments detail the page, line, text as it currently reads, the
comment, and the proposed change. If you have any questions on these comments, please
contact either Pam Rogers (667-1765) or Sandy Wander (667-8532).
Thank you for the opportunity to comment.

~~j/vLcuj
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U

Bruce LeBrun, LAAO, MS A316
Pam Rogers, CST-7, MS E517
Sandy Wander, CST-7, MS E517
RMDC, TA-50, MS E517
CST-7 Files, MS 1514

Operated by the University of Caliti.1rnia for the Department of Energy

An Equal Opportunity Employer

Page

Line(s)

Text Currently Reads

Comment

Proposed Change

BI-I

31-33

Samples will be immediately directed to
an analytical instrument instead of being
collected in SUMMA or equivalent
canisters if an on-line sampling/analysis
system is being used.

Change to "Samples will be analyzed using
an integrated sampling/analysis system
instead of being collected in SUMMA or
equivalent canisters for transport and
subsequent analysis at the analytical
laboratory if an on-line system is used.

Change provides for the use of SUMMA
or equivalent canisters in on-line sytems
for temporary sample storage. This is
important if sample dilution or reanalysis
is required.

Bl-2

11-14

The inlet valve will be attached to a
changeable filter connected to either a
side port needle sampling head (for
penetrating a carbon composite filter) or a
drum punch sampling head (capable of
punching through the metal lid of a drum
without causing sparks).

Delete (for penetrating carbon composite
filter)

Too restrictive - QA Os require that a
representative sample be collected from
under the drum lid. This language would
require replacement of the drum filter
destroyed during sampling @
-$200/drum. An alternative method
would still provide for sampling under the
drum lid without compromising the
sample or requiring filter replacement. It
would also eliminate hazards associated
with potential release of radiological
materials during filter replacement

Bl-3

3-7

Resolution requirements at specified
pressure don't make sense.

Author to clarify.

BI-4

13-14

These high purity gases shall be certified
... contain less than one ppm total voes.

This requirement is unnecessary - delete.

QAOs require that system cleanliness be
demonstrated by performing blank
analysis. Use <3xMDL to demonstrate
system cleanliness.

BI-4

14-15

The gases must be metered into the
standard side of the manifold by two
stage stainless steel regulators.

Delete

Too restrictive - Brass regulators would
function just as well for delivery of high
purity gases.

BI-4

19-25

Allow for the use of liquid standards in the
preparation of gas standards by injection in
Summa or equivalent canisters.

Add to this paragraph - Alternatively, a
stock solution can be directly injected into
a known volume of gas to produce a
calibration gas standard. A certificate of
analysis for the liquid standards used must
be must be retained in laboratory records.

Bl-4

26-39

Eliminate the requirement for use of
humidified air. Delete paragraph.

-

-·

I

i
I

1
cu111me11l

lurm

Not required for FTIR- should not be
required for other analytical methods.
Use of humidified air has only been
demonstrated to assist in clean-up of
SUMMA passivated surfaces. No benefit
for Silcosteel passivated surfaces widely
, used today. Further, blank cleanliness
/ documented by analyzing system blanks.

-----
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81-5

6-12

A flow-indicating device or a pressure
regulator that is connected downstream of
the purge assembly to monitor the .....

Replace - "downstream of' - with - "to"

Provides for different instrument
configurations will still meeting intent to
ensure representative sampling.

81-7

22-23

Sampling through the drum lid shall be
performed ......

Change sentence to read - "'Sampling
through the drum lid shall be allowed as an
alternative to sampling through the carboncomposite filter if an airtight seal can be
maintained.

Change would not mandate destruction of
composite filter with the associated
requirement to replace the filter. Filter
replacements expose operators to greater
hazards and increase the cost of drum
analysis by~ $200/drum.

81-7

32-34

Delete paragraph

Not relevant to drum punch sampling
systems that do not reuse punch or
sampling components.

81-8

27-28

Delete sentence

Some drum punching systems use selftapping threads that require rotation for
their proper operation.

81-8

20-24

Delete Paragraph

Not relevant to all drum lid punch
systems.

81-9

1

Delete "and analyzed"

Sample analysis may be completed more
than 12 hours after sample collection if an
on-line automated SUMMA canister
manifolds is employed. This is likely if
multiple dilutions are required to meet
QA Os.

81-11

13

Replace "a cryogenic trap vacuum
manifold" with "a vacuum manifold which
uses a dry vacuum pump or a cryogenic trap
backed by an oil sealed pump"

Oil free pumps do not require use of a
cryogenic trap to maintain system
cleanliness.

81-11

18

Delete requirement for humid air

See 81-4, 26-39 above

81-12

1-13

Delete all references to requirement for
sweeping (purging) the sampling side @ I
Umin for 3 minutes.

Overly prescriptive - QAOs are sufficient
to document system cleanliness.

81-15

30-31

Delete requirement for collection of three
sub-samples and sample compositing.

Samples are by definition from a
homogeneous sample obviating the need
for compositing. It is also likely that the
compositing of samples will contribute to
loss of volatile compounds.

81-15

31

Recommend I 5g sample size - do not
require 15 gram sample.

As per Table 81-4 footnote "Quantity
may be increased or decreased according
to the requirements of the analytical
laboratory, as long as QAOs can be met.

l . . ___J___
comment form

2

I /14/99

81-16

4

Suggest 15 gram sample size

Same as previous comment

81-16

6

Suggest use of 40-ml sample vial.

Suggest container as per Table 81-4.
Allow for use of alternative "air tight"
sample containers as may be employed by
new analytical methods

81-16

15-16

Eliminate requirement for sample
compositing.

See comments for 81-15, 30-31 above.

I

comment form

I
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'
Written Public Comment for Issuance of a Final Permit for
the Waste Isolation Pilot Plant, USEPA No. NM 4890139088
by
Norbert T. Rempe
1403 N. Country Club Cir.
Carlsbad, NM 88220
submitted to
Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P.O. Box 26110
1190 St. Francis Drive
Santa Fe, NM 87502-6110
January 13, 1999

I am unequivocally in favor of you permitting the WIPP to operate for
its intended purpose, to permanently protect humans and the
environment from the potentially harmful effects of some radioactive
and mixed radioactive waste. I take this position based on over 25 years
of personal familiarity with, and professional study of, deep geologic
isolation worldwide, specifically in my country of origin, Germany, and
the country of my choice, the United States of America. I have been a
resident of Carlsbad for almost 20 years, ten years of which I have been
employed at the WIPP. My studies of engineered and natural WIPP
analogues have convinced me that this project is eminently suitable to
effectively and permanently isolate various categories of ecotoxic waste
from our accessible environment.

In material support of my position, I submit into the record the attached
eight (8) items, authored by me:
1. The WIPP and its analogues-an international comparison.
2. Deep geologic disposal in Germany-models for mixed waste disposal
in the U.S.
3. The Herfa-Neurode hazardous waste repository in bedded salt as an
operating model for safe mixed waste disposal.
4. Underground mining and deep geologic disposal-two compatible
and complementary activities.
5. Waste disposal in underground mines-a technology partnership to
protect the environment.
6. Negligible environmental consequences of confined underground
nuclear detonations as positive, beyond-worst-case analogues for
deep geological waste isolation.

7. Permanent waste isolation, the WIPP, and perspectives for other
mined repositories in New Mexico.
8. Three summary charts.

In conclusion, I urge you:

If, after reflecting on the complete record of the WIPP, there remains
any substantial doubt about the technical, scientific, or environmental
suitability of the WIPP to serve its intended purpose, please visit at least
some of the analogues described in the attachments to this testimony. I
am convinced that your impartial evaluation will concur with my
testimony in favor of permitting the WIPP to do its job.

THE WASTE ISOLATION PILOT PLANT (WIPP) AND ITS
ANALOGUES - AN INTERNATIONAL COMPARISON

Norbert T. Rempe
Westinghouse Electric Corporation
WIPP Site - P.O. Box 2078
Carlsbad, New Mexico 88221
(505)234-7229
The Waste Isolation ·Pilot Plant (WIPP) (Fig. t) i~
proposed to become a repository in salt for transuranic
(TR U), that is, relatively low-level but long-lived
radioactive, mixed (with chemically hazardous
constituents) waste. There is no natural analogue to the
WIPP, but tv.'o operating German repositories in s;ih
(Fig. 2) have accumulated more than three decades of
combined disposal experience with no ill effects on
employees, the public, or the environment. Data and
knowledge acquired at these two installations prove the
viability of the WIPP concept and may become decisive
factors leading lo full-scale disposal al the WlPP.

ABSTRACT

)

The Waste Isol:ition Pilot Plant (WIPP) is proposed
to become a deep geologic repository in bedded salt for
some defense-rebted radioactive mixed waste. As such,
the WIPP is unique; however, two kindred facilities,
which have been actually operating for a total of over 30
years, represent useful analogues. Both of them arc
located in Germany; one is disposing of low-tointcrmediate level radioactive waste, the other of
chemically hazardous waste. Taken together, these two
are the closest available analogue to the WIPP. Their
disposal histories and continued successful ;:ind safe
operations prove the viability of the WIPP concept.
International exchange of information, cooperation, and
technology transfer and integration will produce the
mutual benefit of safe and more efficient deep geologic
waste disposal in salt.

WASTE ISOLATION PILOT PLANT

I. INTRODUCTION

Anything associated with the words nuclear,
radioactive, hazardous, or waste tends to become
politically controversial and, in consc4uencc, tcchni~lly
complicated. Management and disposal of waste, be it
radioactive, chemic:illy hazardous, or both, have turned
into a veritable nightmare.

O WIPP

It does not have to be that way. By identifying and
evaluating realistic analogues, we may yet chart an
escape course out of statutory, regula\ ~. and judicial
gridlock and devise technically soum.I, environmentally
friendly, and politically acceptable "solutions lo issues
bede..,iling waste management.

Flgure

--·
1.

--

II. REVIEW AND STATUS OF THE WIPP
The WJPP, located in southeastern New :>I: uc••
near Carlsbad, is a U.S. Department of Encrf~Y (DOE)
research and development project to invcstig:itc "l:cihcr
some defense-related radioactive mixed w;1:.1' ,.i:i be
safely tlisposed of in underground salt beds. I!.:: .•J\IC
consists for the most part of laboratory tr:i.li 1:·.:.:
contaminated with traces of TR U elements, l'r illl •i Jll~

Natural analogues to deep geologic waste disposal
such as Oklo/Gabon'.aJ and Pocos de Caldas/Brazjl'
have been studied exter~:;ively. Rcsuhs have signifiontly
incrc:iscd our co11fiJe11cc that r:idioactive :me.I h:iz;irduus
matcriJls Llll rcm:iin isolatctl for millions or even
billions of years.

I)

)
624

p\uwnium 2J9, anti with cla:mical constituenb da5sific<l
as hazardous by U.S. regubtions. Pu-23') has a holf-life
of 24 500 yeors; therefore, il requin:s permancnl
:~olalion from the biosphere lo prevenl human exposure
.or many genernlions. U.S. Environmental Protection
Agency (EPA) regulations prescrihe a rcasonahlc level
of certainty thal the waste will remain isolateJ for al
leosl 10 000 years. The sail bcJs near CarlshaJ in which
1he WIPP repository hnri1.tm has been partially
excavatec.I (Fig. 3) are of Permian ;:ige, ;:ipproximalcly
250 million yeors old. The rept1si1nry is Je5igncJ in such
a way thal the surrounding salt will com pletcly enclose
and encapsulale the waste over a period of about 75 lo
200 years. Assuming lhal the lcmporory connections of
the repository to lhe biosphere, four vertical shafts, can
be scaled properly and effectively, there is no credible
scenario for wasle lo <::scape or migr;:ilc from thc
undisturbed repository for 10 OllO, 24 000, 250 000, or
even more years.

WIPP SCHEMATIC
Land Surface

4 Shafts

Overburden

-- -

Bedded Salt
Potash Seam Interval
Bedded
Salt

Repository Horizon

... 650m

Bedded Salt
and Anhydrite
.__

Figure 3.

Planning for lhc WIPP started in earnest in lhc
early 1970s, excavation in J')~l. and the first waste was
scheduled lo arrive in Oclnher 19~'\. That target <lalc
came and went, as die.I st:veral nthers. Rcasnns fur thc
delays were for the most parl political, rcgul:itciry, and
judicial. In late 1993 the DOE JcciJcJ In wnduct tcsls
with ra<lioactive waste, previously pbnm:d for thc WIPP
underground, in a bbnratnry cnviwnmcnl cbcwlu:rc.
Site and project activities :irc now hicu.,scd nn activities
.. ) supporting accelerated rcgubtlny cumpliance anJ a
disposal dccisilin bv 199~.

Ill. REVIEW AND STATUS OF THE MORSLEBEN
REPOSITORY
The Morsleben repository, also referred lo as
"Endbger fut:r Radiuaktivi:: Abfaelle Morsleben"
(ERAM), in north-central (formerly East) Germany is
a deep geologit: repository for low- lo medium-level
radioactive waste in a former potash and salt mine in a
salt dome (Fig. 4)'. ll operated for about 12 years
before the unification of Germany in 1990, resumed
uperations after a three-year hiatus in Janu;iry 1994, and
ho!Js an operating lit:ensc valid until the year 2000. By
late 1990 approximately 14 300 m) of waste had been
t:mplaced in solid form and as liquids that were
soliJified in situ. Disposal of liquid waste ceased in
191)0. From l9l)Q lo 1993 the repository weathered
several a<lministrative and judit:ial challenges from antiintervenors and regional governments.
nuclear
Resumption of operations (in January 1994) also
ri::quired minor facility enhancements lo satisfy the safely
.standards of the unified Germany.

GERMAN ANALOGUE LOCATIONS

0Morsleoen
(EAAMJ
OHerla

In its present configuration and under c:mllng
permits, the ERAM may act:ummodale an ac.IJitional
40 000 mJ of waste containing 1400 TBq by the year
2000.
Then the project will have to undergo a
"Planfcststellungsverfahren; the German licensing
procedure for opening, operating, and closing a facility,
before heing dct:lm1missioned. That same procedure
:ind prot:css wuld al.so be used lo extend operations
beyond 2000.

!UTOJ

Figure 2.

~
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V. NEAR-TERM PRO.SPEC.TS

REVIEW AND-STATUS OF THE HERFA

REPOSITORY
A. WIPP
The Herfo repository, also referred tn as "Unlertage
Deponic" (UTD), in central Germany has disposed l)f
chemic:illy haz:irdous wasle in bedded sail (Fig . .'i)l since
19726 _ Most of the tntal waste cmpl;11;e<l so for (over 1.4
million tons) originated from the chcmic;il and
metallurgical inJustries and the incineration of municipal
anJ toxic waste. The UTD Joes not accept raJinactive
waste. The repository consists of 111ined out workings of
a still operating put ash mine, one of the largest Gi.:rman
producers of potash minerals that arc necess:iry fertilizer
ingreJients.
Joint oper;ilion of pot;ish mine :ind
repository provides the advantage of a shared
infrastructure, thus reducing operating costs. Waste c:in
be retrieved for al least three years tti he returned to
the generator for n.:cycling, reprU1.:cssing, or new uses.
Repository roo111s excavated in thc put;1~h sea111 Lil the
UTD remain stable anJ O(H.:n 111uch lnngl..'.r than tht1se
exc~n·ated in plain salt, due tu sitl..'.-spccific mining
patterns, potash mineral11gy, anJ <li.'1inr.:tive rock
mechanic;.il properties.

·)

•

With its 1993 shift in strategy, the WIPP ns nil\>.
on demonstrating compliance wilh
disposal standards to the satisfaction of regulJlun
agencies.
Stakeholder involvement ' that ·15.• tilt:·.
participation of everyone with a claim on the projcc:t. j,
playing an ever bigger role in that process. Acccpt;inu:
by regulators and the public of the fact that the WI l'I'
can and will be operated safely and effectively will hl·
the sine qua non of the disposal decision anticipatcJ J, 1

c~ncentrating

1998.

B. ERAM
Having resumed operations on January l3, 19!J.J, lhi:
ERAM now appears set for six years of continuuu'
waste disposal. Its current license expires on June :IO,
2000.
Before the corrosion of the Iron Curtain.
i\lorsleben had been intended lo accept power phint ;111J
rese;.irch wuslc from only the former East Ger manv.
Now all those .Soviet-made reactors are shut <low;._
Varinus intcrvi::1wrs asked the court to support tl11:ir
interprt:tali\ln of the original disposal license; namt:ly,
that it was limited to waste from the e:islern part llf th1:
country. Thi:: cuurt dis:igreed, and Morsleben now
disposes of w:iste from all of Germany. It is thcrcfor1.:
e.xpected lo use all of its total permitted c:ip:ici1y
(54 000 m 3 ).

MORSLEBEN-ERAM SCHEMATIC
Shaft

Land Surface
Overtiuraen

)

.

C.UTD
The maximum disposal rate of the UTD j,·
determined by the rl!cently im:re:ised waste hui,1
c:ipacity. It :illows the emplacement of up to abuul
2lXl !XX> tllns annu;.illy. Underground disposal space h:i'
been permiLted for the next 20 years al this r:i1c;
however, potash mining continually generates far more
new volume 1han can be filled al the present maximum
rate. Available excavated openings c:in accommoJ;i10.:
over 150 years of disposal operations.

500m

--/
Figure 4. (modified lrom: Ebel & Zappa. 1991)
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D. Synergy

HEAFA-UTD SCHEMATIC

F-19vre 5.

(mocl1hed lrom: Do1senro1h & Kind. 1989)

Since the DOE decided to delett: tests with aduJI
r;.idioactive mixt:d waste at the WIPP before the di.spo~;il
<lccisi\ln, data from the two operating analogues rnJi·
h;.ivc ;.icquirc<l :i<lditi\ln;.il significance.
w1_rr
. I HI
pcrfor111;i1H:c. a~ses~mcnl 111:.iy benefit from the 111c " ' 11
of av;.iil;.ible operalion:il d;.it;.i in its c;.ikul:itions. Where
d;1t;.i arc dc~irable, but not at present avai!Jlilt:.
i111crnatio11al rnopcr:itio11 111ay fill the tap through

·--
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aJJiti•vnal instrumentation and data collccticrn al the
German sites. A wdl designed program that takes full
advantage of available opportunities may benefit the
·ytPP through the use of real repository-derived data
},d may benefit the German partners by providing them
.,,,;th enhanced scientific and environmental assurance.
In the case of Morslebcn, it m:iy directly benefit the
"Planfeststellungsverfahren" that cove• the time after
the year 2000.

course of action is achievable. Sharing of information
across borders can only help lo make deep geologic
disposal more safe and eHicient than it already is.

Yl. LONG-TERM POSSIBILITIES
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A comparison of key elements of the three projects
(Table 1) demonstrates the striking similaritii:s bctwccn
the WIPP and its international analogues. If proper
communication channels arc l!Slablishd, the
performance of these analogues can he observed and
analyzed in detail, and the le5.-;on.'i learned can DI!
applied to the WI PP. Lill!ralurc review and discussions
during visits to the Gcrman sites in<licalc th:it such a
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TABLE I. COiv1P ARI SON OF KEY ELEivlENTS
............../<.•········.>·< •·· \:\ ).!i:
... .• >•.• :::.<·.· •·<•<····
..

OWNERJOPERATOR
ROCK TYPE
GEOLOGIC AGE
DEPTH BELOW SURFACE

MQR-SLEBEN/ERAM .· • .. .. .·. ..

....
.·· ..••

..

HERFNUTD

go\·emment/pri \'atc contrnctor

gO\·emment/quasi-go,·emmcnt contractor

private corporation

bedded sail

salt Jome

bedded salt/potash

Penni an

l\:rrnian

f\:rmian

500

650m

Ill

700m

ronncr potash ;md salt mine

old workings of upcrating potash mine

dcfensc TRU mi\ed

lo\\'- and interm..:diate-h:\·cl radioacti,·e,
ci,·ifian

chemically hazardous/toxic

175 OOOm'

5.:1 000m 1 b,· 2000

csl. 3 000 000m'

estimated 518 Pl3q

1400 TBq

NIA

18 _,·cars minimum (to 2000)

longer than a century

trnck (rail a\·ailablc)

combination rail/truck

rail and truck

drums, \\'asto: ho\o:s, shielded
c;isks

drums <111J reusabk shrclJeJ containers

drnms, hoxcs, bags

< 10 years

NII\

min. 3 years, potentially decades

FULL ENCAPSULATION

decades to Ii:\\ centuries

ccrlluries

centuries to millennia

BRINE INFLOW

negligible and tc111porary

111inor, stc:iJ\ to dedining

negligible to none

salt with or \rithout adJiti\ cs

salt anJ ;ish

some sail

WASTE CATEGORY
AUTHORIZED CAPACITY
MAXll\tUl\1 RADIATION LOAD
N
00

:.

JcdicatcJ facility, not a mine

FACILITY TYPE

°'

'f{IPP··.<·/_.·..·.· ·. . . . . . .

OPER..\ TIONAL LIFE
TR..\NSPORTATION
CONTAINERS
RETRIEVABILITY

BACKFILL
SEALS
FIRST WASTE RECELPT
WASTE RECEIVED TO DATE

20 - 25

~cars

concc:ptual: salt/l,cntonite,
concrete

brick

11

al Is, Jams

brick, anhydrite, concrete

goal: 1998

1978

1972

none

14 300111'

est. I 500 OOOt
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DEEP GEOLOGICAL DISPOSAL IN GERMANY-MODELS FOR
MIXED WASTE DISPOSAL IN THE U.S.

•I

Norbert T. Rempe
Westingnouse Electric Corporarton. Carlsbad. NM
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Most radioJctive \~aste generated in West Germany between 1967 and 1978 was placed into the Asse
former s:ilt mine. By coincidence. also in 1978. East Germany began disposal of low-and
intermediate-level radioactive waste in the Morsleben abandoned potash and salt mine. Operations
were suspended after German reunification. only to be resumed after a thorough safety review and
minor facility enhancements. Most future non-heat generating radioactive waste is scheduled to be
placed into the Konrad former iron ore mine. The government is also investigating the Gorleben salt
dome for its suitability to host Germany's high-level waste .
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Germany has a very advanced. functioning program for deep geologic disposal in sail U.S. efforts
at mixed waste disposal may benefit from the careful study of relevant German experience and
expertise. German companies and government agencies arc operating and planning deep geologic
disposal facilities for both radiotoxic and chemotoxic materials.
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Germany is in the vanguard of deep geologic disposal of chemically contaminated waste as well. The
Herfa repository for chemotoxic waste has operated continuously since 1972 in the mined-<iut sections
of a still producing potash mine. Herfa's safe disposal record augurs well for two other permit
applications. of the Zielitz potash mine near Magdcburg and of the Borth salt mine at Rhcinberg .
Low-hazard "residues." such as particulate emissions of refuse incinerators. gypsum from power plants
scrubbers. and waste containing salts and low concentrations of heavy metals. arc being disposed of
in the Heilbronn and Kochendorf salt mines. Residue disposal stabilizes mined-out areas and reduces
long-term surface subsidence.
Deep geologic disposal is presently the only viable solution to permanently isolate dangerous
substances. including mixed waste. from the biosphere. U.S. efforts should draw inspiration and
guidance: from already operating German models.

INTRODUCTION
Salt became the medium of choice for deep geologic waste disposal (DGWD) in the U.S. as the result of a
recommendation by the National Academy of Sciences (NAS) in 1957 (1). Six years later, the Germans
followed suit (2) and began their own salt site selection and characterization process. The late entrant in the
race, Gennany, new operates several DGWD projects, while the U.S. now hopes for its first actual disposal
in 1998.

r.
l
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The German experience can serve as a model for U.S. mixed waste disposal efforts because it encompasses
both principal categories of dangerous waste: chemotoxic and radiotoxic. Private enterprise operates several
facilities for the former, and a quasi-government agency operates one facility for the latter. An unknown
percentage ofGennany's radiotoxic waste may actually fall into the mixed waste category as it is defined by
U.S. regulations. Gennan government agencies and rhe scientific com1111miry frequently review and endorse
the safety and technical soundness of exisring and planned repositories. Consequently, the number of facilities
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is expanding, competition for some waste fonns is already depressing disposal fees charged to generators. and
Germany has become the undisputed world leader in DG WO (Fig. I).

)

Fig. I. Selected German DGWD projcc:IS.

MOST WASTE IS MIXED WASTE
The U.S. regulatory approach to mixed waste differs from that used abroad. Other countries do not even
recognize a special "mixed waste" category. Dangerous or "hazardous" waste outside the U.S. is classified ;is
either radiotoxic or chemotox:C. depending on its (perceived) primary characteristic.
We also need to acknowledge that the principal distinction between radioactive and haL1Idous waste is an
artificial one. It may be impossible to find any waste item that does not contain at least a few molecules of

11.6.2

something that-under U.S. regulations-would put it into the hazardous waste category. Additionally,
because we are constantly bathed in a background of ionizing radiation. waste that does not contain at least a
few radioactive isotopes must be exceedingly rare. Waste not explicitly categorized as radioactive may
actually emit much more ionizing radiation than waste that is nominally categorized as radioactive.
"TI1e radioactiviry of the radium a.nd thorium isotopes in coal ash exposes the public to at least 180 times the
dose received from nuclear power plants of equal capaciry 1 and would violate NRC standards if the NRC were
responsible for coal-fired plants. but it isn't. The radionuclides contained in coal ash are chemically active and
soluble in water: ... The metals in it (selenium. mercury, vanadium and others) do not ... have a halflife ..
. There are carcinogenic ... hydrocarbons, such as benzopyrene, among the poisons (3)."
Coal ash is not classified as mixed waste. Yet it fits the technical criteria. So do most other wastes. Therefore,
most waste. whether it is classified as radiotoxic or as chemotoxic, is actually mixed waste.

FIRST OGWD EXPERIMENTS IN THE ASSE
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Germany started experimental emplacement of radiotoxic waste in the Asse salt dome in the state of
N iedersachsen in April 1967 ( 4 ). By the end of 1978. when the license for tests with actual waste expired.
about 125.000 canisters containing 1ow-level waste had been ernplaced (5). 111e Asse was never designated
or licensed as a fmal disposal facility. Nevertheless. the waste ernplaced underground during almost 12 y will
not likely be reoieved. Non-radioactive tests continue. especially on the mechanical behavior of rock salt, on
waste/salt interactions. and on engineered barriers (seals and dams). Asse research has benefirted both German
and international DG\VD efforts in salt.

RADlOTOXIC DISPOSAL AT MORSLEBEN
ln 1970, the late East German government chose the Morsleben mine in the state of Sachsen-Anhalt out of ten
candidate sites for DG \VD in salt. Site characterization and refurbishing of this former potash and salt mine
were followed by pilot-scale experimental waste emplacement, beginning in 1978. The first 5 y license for
full-scale disposal was issued in 1981. After German reunification in 1990, disposal operations were
suspended for three years. During that time, the German Society for Reactor Safety (GRS) conducted a
thorough safety analysis of the facility (6) that found "no hazards which would require plant operation
to be discontinued ... "Disposal resumed in January 1994. after the facility survived some serious political
and judicial challenges. Operations continue despite frequent demonstrations and state government
obstructionism. The present license expires June 30. 2000.

Morsleben accepts low-to intermediate-level radiotoxic waste with low concentrations of alpha emitters and
containing isotopes with mostly short half-lives (7). Nuclear power plants generate most of this waste. while
some of it stems from the production and application of radioisotopes (8). The prevailing waste category, socalled soft waste, consists of compacted contaminated material: protective clothing, tools, plastic sheeting,
filter paper, cleaning rags, and insulation. Aerosol filters are sealed in plastic and disposed without
compaction. So-called hard waste consisting of metallic objects such as instruments, dials. and pieces of
pipelines and cables. is not compacted before disposal either. Waste used to be delivered to Mosleben in drums
or in reusable shielded containers. Drums are being stacked up to five high, with salt backfill between stacks.
Solid and liquid waste used to be discharged through ports in the floor of access galleries into disposal
chambers underneath. Liquid waste was solidified in-situ. i.e., it was sprayed onto layers of filter ash from
lignite-fired power plants. That practice was discontinued in 1990.
Much if not most of the waste. if categorized according to U.S. regulatory schemes. would probatilv have to
be classified as mixed waste (9). By late 1990, approximately I~ 300 m; of waste had been emplaced (10).
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Morsleben is currently permined for a total volume of 54 000 m', with a maximum radiation load of 1400 TBq.
Total underground volume is listed between 5 million m 3 (4) and 10 million ml (7), of which I million ml is
estimated suitable for disposal (4). l)./hether Morsleben's license will be renewed in 2000 will depend to a large
extent on the fate of the planned Konrad repository designed to accept the same kind of waste as Morsleben.

PLANNED RADIOTOXIC DISPOSAL AT KONRAD AND GORLEBEN
The Konrad former iron ore mine and the Gorleben salt dome, both in the state ofNiedersachsen, are intended
to accommodate the bulk of German radiotoxic waste in the future. Konrad is designed to accept non-heat
generating waste. while Gorleben's primary mission will be to host high-level waste and spent fuel. Konrad
is closest to realization, with first waste receipt anticipated for 1996/97. Gorleben's status is about on a par with
that of Yucca Mountain. i.e., full-scale disposal may not commence for another 20 y or so. Neither of these
projects is particularly or acutely relevant to DGWD of mixed waste, especially because neither can yet serve
as an operating model.

CHEMOTOXIC DGWD PRACTICE IN GERMANY
DGWD is indispensable not just for radiotoxic but also for certain chernotoxic waste forms. Waste that cannot
be sufficiently stabilized and immobilized. and therefore cannot be effectively contained in near-surface
landfills. needs to be isolated from the biosphere in DG \VD facilities ( 11 ). This general principle confines
eligible waste forms for the most part to inorganic. water soluble materials, many of them containing heavy
metals. Waste forms not eligible for DGWD in Germany include those that
Are ignitable, flammable, or explosive under repository conditions;

)

May react with each other or the host rock,
-accompanied by an increase in volume,
-producing ignitable, toxic, or explosive compounds, or
-by other dangerous reactions;
Produce penetrating odors;
Under repository conditions, generate toxic or explosive gas/air mixtures ( 11 ).
Germany has pioneered chemotoxic DG WD since the early 1970s. The principal repository medium is salt.

HERFA
One facility in particular has accumulated more than 20 y of safe operating experience, establishing a model
worth emulating. This is the Herfa repository, part of a still operating potash mine, located in the state of
Hessen. near the Thueringen state line, in the center of Germany. Since 1972, Herfa has accepted over 1.5
million tons of highly toxic waste and disposed of it in decades-old mined openings (fig.2) ( 12) that remain
open after potash has been extracted. Joint operation of potash mine and repository provides the advantage
of a shared infrastructure, reducing operating costs. Two mining and disposal levels lie about 700 m below
the surface, in a 300 m thick series of salt beds. Four impermeable claystone beds with a combined thickness
of I 00 m seal off the underlying salt against higher sandstone aquifers. The effectiveness of this seal is
emphasized and proven by the fact that an interbedded fractured dolomite serves as a deep injection zone for
waste b•ine from potash refining. Huge cumulati,·e injection VDlum~s-in excess of 500 million r:1l since
1925-have had no detrimental effect on either the mine/repository below or the aquifers above. TI1e salt itself
is impermeable and has been that way for tens to hundreds of millions of years; IS million y ago, basalt d11'es

)
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intruded the salt from below, evc:n reaching the surface in many places (Fig.3) ( 13 ). Pocke!S of magmaexsolved CO: have not migrated from the immediate vicinity of the dikes. proving that the salt i!Self is an
effective long-term barrier even 10 fluids under pressures exceeding 100 bar ( 14).
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repository pancms in mined potash sc;un \a: mined before 1970; b: mined since 1970) ( 12).

Waste comes to Herfa by rail (30%) or by truck (70%) in a variety of approved containers: drums
(predominant), steel boxes, and plastic bags. Transponation is the responsibility of the waste generator. All
containers must be delivered on non-returnable pallets. Only one kind of container and one waste code is
allowed on one pallet. Waste is emplaced in stacks of2-3 pallets high, depending on disposal room height,
which in tum depends on the local thickness of the potash seam. Waste codes must be painted on the
containers, most of which arc also color-coded. Wastes cannot contain free liquids.
In addition to examining the waste at the generator sites, repository employees practice strict acceptance
controls at the receiving dock. A chemical laboratory technician checks whether the accompanying papers
accurately describe the acrual waste. Representative samples are taken from each waste lot and stored in the
underground sample library. A waste lot could be a single container. a truckload, or a rail carload, consist in~
of just one waste category. Independent samples may be: taken by representatives of regulatory agencies.
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Emplaced waste remains the property of the generator for 3 y; ownership then transfers to the repository
operator. Waste can be retrieved and returned to the generator for recycling, reprocessing, or new uses. The
cost of such retrieval must be borne by the generator. To dale, over 15,000 containers have been retrieved.
One precondition for retrieval is. of course, a comprehensive and very detailed waste tracking system that
documents exactly where in the repository each waste lot is located (9).
Annual disposal capacity amounts to 200.000 tons. At that rate, 20 y of additional repository space have
already been pcnnined, but mining continues lo generate far more new volume than can be filled concurrently.
Available underground openings can accommodate more than 150 y of disposal operations (I 0).
Base disposal fees per ton at Herfa have increased from OM 174 in 1983 to OM 460 in 1994 ( 15). To this base
fee must be added:

DM 120/lot for acceptance control and analysis.

)
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OM I 00-300/t state waste disposal tax, and
OM 10/t for repository seals and dams.

WASTE DISPOSAL VERSUS RESIDUE EMPLACEMENT
Gem1an mining and environmental regulations affecting chemotoxic DGWD distinguish between the disposal
of high-hazard toxic waste and the emplacement of low-hazard residues; but the dividing line between the two
categories is confusing and still evolving. The purpose of emplacement/disposal appears to be more important
than the objective waste category. Thus. if the intent is to backfill mined openings for mine stability or safety
reasons, emplacement is governed primarily by mining law, and the emplaced materials are classified as
residues. If. on the other hand. the primary rationale for emplacement is to remove the waste from the
biosphere, more regulatory emphasis is placed on environmental law, and the disposed materials are classified
as waste. The Herfa repository has in recent ,years added low-toxicity residue emplacement to its longestablished high-toxicity waste disposal operations.
By mid-1993. three German chernotoxic DG WD facilities for high-toxicity waste were disposing of about
200.000 t/y. Four others with a combined capacity of 450.000 t/y were being planned. Residue emplacement
was permitted in 20 mines. which together accommodated about 1.000.000 Vy. Seven other mines plan to add
I

a total capacity of 300,000 t/y. These numbers are in pan estimates only.< 16).

I.

HEILBRONN
The still active Heilbronn rock salt mine in the state of Baden-Wuememberg disposes of moderately
chemotoxic waste in its excavations 170 m to 210 m below the surface. The principal waste form em placed
since 1987 is paniculate residues from the smokestack pollution control devices of municipal refuse
incinerators ( 17). These residues consist of up to 75% soluble salts (NaCl, CaCI) and also contain heavy me!.lls
and dioxin.
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Waste arrives by rail or triJCk (I 5), in steel boxes or so-called big bags made of sturdy plastic. Big bags have
a capacity of 1.5 tonnes. cost substantially less than and can be stacked almost twice as high as steel boxes, and
consequencly have become the favored (95%) waste container. To guard against the spread of contamination
in case a container is accidentally breached. the incinerator operator mix.es the dry, unconsolidated residue with
water. This consolidates the waste. reducing its volume and increasing its weight. Once an underground room
with the typical dimensions of 15 m width, up to 20 rn height, and up to 200 m length has been filled, it :is
sealed with a 0.5 m thick brick wall. Each room accommodates I 0,000 to 15,000 t of residues. Retrieval is
possible in principle, but Heilbronn is designated a final repository rather than temporary storage.
The number of waste suppliers has steadily grown from two in 1987 to 20 in 1994. Waste comes from
southern Germany, Switzerland, and Austria. The mine has an estimated remaining life of 100 y, with a
corresponding life expectancy for disposal. Additional waste forms may be accepted in the future. Heilbronn
differs from Herfa in the following points:

t.

!t
~

t
~

)

Larger room size;
Lack of solid unmined barrier between mine and repository;
Lack of dedicated repository shaft;
Dual use of main production shaft as repository shaft. but on separate schedules;

11.6.7

)

Commingling of return air from repository area and from mining area in exhaust shaft used for men and
materials ( 11 ).
KOCHENDORF
A neighbor to the Heilbronn operation is the Kochendorf mine and repository, owned and managed by the
same company. Here. a thin salt bed lies at shallower depth. 150 m to 170 m deep ( 15). Mining for the most
part leaves no salt in the roof of the excavations. exposing an overlying anhydrite bed. To prevent collapse
of this anhydrite and subsequent surface subsidence. the excavations are backfilled, since 1992, with
incinerator residues. slag, and insoluble residues from the electrolysis of aqueous sodium chloride solutions
(chlorine production). The latter consist of clay, anhydrite, and some residual salt, with 50 to 60 ppm mercury
( 17). Emplacement technique at Kochendorf differs from that at Heilbronn: Residue containers are not stacked
directly on top of each other but are placed in individual tiers, separated by layers of compacted mined salt.
In this way, rooms are filled,all the way to the back (roof), without leaving any headspace. Thus. the primary
purpose of residue emplacement at Kochendorf is clearly to minimize subsidence.
Differences in the operation of individual DGWD facilities highlight the regulatory nexibility in Germany.
Individual and specific site and waste characteristics rather than a one-size-fits-all philosophy govern
regulatory strategy and practice.

OUTLOOK FOR DGWD IN GERMANY

)

Radioactive DGWD in Germany has been a federal responsibility from its beginning. This responsibility is
being shared to some ex.tent by the states. but in the event of a conflict, federal law and administration
generally supersede state claims.
Chemotoxic DGWD started at the state level and is still regulated mainly by the states. although federal
involvement. especially from an environmental perspective. is growing. State mining authorities exercise
substantial influence over DGWD of both waste categories.
Demand and supply for DGWD in Germany continue to grow, with the increasing supply of facilities that
accept low-toxicity chemical waste already depressing disposal fees for those waste categories. Two major
new facilities are in the planning stage and may come on line fairly rapidly. They are the operating mines at
Zielitz in the state of Sachsen-Anhalt and at Borth in the state of Nordrhein-Westfalen.

ZIELITZ
The Zielitz mine north ofMagdeburg has produced potash since 1973. Old excavations 740-800 m below the
surface in the northern part of the still operating mine provide over 4.5 million m1 of space, in a 7 m thick
potash seam ( 15). At a projected daily disposal rate of 400 to 600 t, I 00,000 t of high-toxicity waste could be
emplaced per year, filling this one area in about 20 y. Continued mining, of course, creates successively more
space for additional disposal. The owner and operator of the mine and planned repository at Zielitz is now the
same as at Herfa.
BORTH
The Borth mine north ofRheinberg. on the left bank of the lower Rhine river. has extracted pure rock salt fro:n
700-900 rn below the surface since I 926. L'ndergrC'•rnd openings average a height of 15 m. The host state,
Nordrhein- Westfalen. is-in U.S. parlance-a "rust belt state" with a high concentration of heavy industry.

)
11.6.8

Therefore. the state government has searched for many years for a suitable DG WD facility. In early 1994, first
steps were taken toward licensing a disposal facility at Borth that would accept municipal and toxic waste
incinerator residues, iron and steel mill slag, and residues from the evaporation of landfill leachate. The state
government is also working to extend DGWD to mineral-rich sludges and salty residues that are generated by
air and water treatment facilities as well as by industrial plants. These materials should no longer be placed
in landfills because they are largely water soluble. For them, DGWD is the safest long-term waste management
option ( 15).

DGWD PROSPECTS IN THE USA
In Germany, the federal government has the monopoly on radiotoxic DGWD, while private industry in
cooperation with primarily state governments took the initiative on and dominates chemotoxic DGWD. By
contrast. in the U.S. we still have no operating DG WD facility. The one project closest to realization is the
Waste Isolation Pilot Plant (WlPP). a federal facility in salt ,in southeastern New Mexico. It is designed to
accept one category of intermediate-level mixed defense waste. The facility has been built and is technically
ready. First waste receipt is now anticipated for mid-1998, after full compliance with all regulatory
requirements has been demonstrated. Another federal project. the Yucca Mountain Project in volcanic ruff in
Nevada. is intended for high-level radioactive waste and spent fuel from both the defense and civilian sectors.
But it is still decades away from completion. Private enterprise has proposed various chemotoxic DG\VD
facilities, such as Crystal Mines in Michigan and Hunter Industrial Facilities in Texas. Financing and licensing
are the principal hurdles no private project has yet overcome. Very likely, the WlPP will have to operate at
full scale before private enterprise can succeed on its coattails. Thus, the WJPP plays the role of a true pioneer.
Success or failure of the WIPP may well decide the fate ofDGWD in the U.S. for generations.

MIXED WASTE CONCLUSIONS

)

German operating experience has demonstrated the technical viability, safety, and economic feasibility of
DGWD in salt for both radiotoxic and chemotoxic waste. Much of the waste classified as radiotoxic in
Germany would probably fall in the mixed waste category in the U.S. anyway. DGWD is presently the only
method available to permanently isolate dangerous substances, including mixed waste, from the biosphere.
U.S. goverrunent DGWD projects under development. and private DGWD projects in the concept fom1ation
and planning stage both will benefit greatly from the experience accumulated abroad.
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18 years, the Herfa-Neuro<le underground repository has demonstrated the environmentally
disposa.l of haz.ardous waste in a former potash mine. Its principal characteristics malce it an
~£0£, cellenl analogue lo the Waste Isolation Pilot Plant (WIPP). The Environmental Protection Agency has
ruled in its first conditional no-migration determination that it is reasonably certain that no hazardous
constituents of the mixed waste, destined for the WIPP during its lest phase, will migrate from the site for
up lo ten years. Knowledge of and reference to the Herfa-Neurode operating model may substantially
improve the no-migration variance petition for the WIPP's disposal phase and thereby expedite its
approval.
INTRODUCTION

Before any category of hazardous materials is disposed
of permanently in a mined geologic repository, a reasonable
degree of certainty needs to be established that these mate·
rials will not return to and contaminate the biosphere. To
achieve th.is degree of confidence, theoretical calculations
are performed. expected repository performance is modeled on computers, and experiments are conducted by practicing with scaled-down versions of the full size repository.
An experimental or test phase to validate the assumptions, calculations, and models needs to precede full-sea.le
operations. During this lest phase, waste is not yet disposed
of in a permanent configuration; rather, it is stored in a
retrievable manner. Valuable additional validation may be
obtained by wmparing the features of a planned repository
to those of an already existing and successfully operating
analogue. The first geologic repository for transuranic
mixed waste, just about to enter its test phase, may thus be
compared 'ol.itb the only operating hazardous waste repository in bedded salt, the Herfa-Neurode disposal facility in
Germany.
MIXED WASTE STORAGE AT THE WIPP
lo this discussion, the mined geologic repository during
its test phase is the Waste Isolation Pilot Plant (WIPP). The
WIPP, near Carlsbad. New Mexico, is a congressionally
mandated research and development facility, chartered to
demonstrate the safe disposal of radioactive wastes resulting from the defense activities and programs or the United
Stales. The WlPP will serve as a pilot plant for approximately the fust five years of its operation, i.e., the test phase.
The wastes to be emplaced during that time will be stored

)

and therefore v.ill be fully retrievable, pending a decision
whether lo proceed with permanent disposal operations.
Most of the wastes to be sh.ipped lo the WIPP will be
radioactive-mixed wastes, composed of mixtures of transuranic isotopes and of chemical constituents which are listed
or otherwise identified as hazardous in the Resource Con·
servation and Recovery Act (RCRA). The requirements of
this act also apply to radioactive mixed wastes and therefore
to the WIPP. The RCRA proh.ibits the land disposal of
untreated hazardous waste unless it is fust demonstrated lo
a "reasonable degree of certainty that there will be DO
migration or haz.ardous constituents from the disposal unit
as long as the waste remains hazardous." If th.is can indeed
be demonstrated to the satisfaction of the Emi..rnnmentaJ
Protection Agency (EPA), th.is agency, upon examination
and approval of a properly prepared and submitted petition, may issue a no-migration determination.
The conditional no-migration determination issued to
the WIPP allows just the test phase to proceed. It is valid
for up to ten years. That amount of time will accommodate
the planned experiments and the retrieval of the waste if the
results of the test phase a{e unfavorable. To obtain the
conditional no-migration determination, the WIPP bad to
demonstrate with a reasonable degree of certainty that DO
hazardous constituents will migrate from its confines for al
least ten years. This demonstration fillS eight volume.\,
occupying 330 mm (l.3 inches) of shelf space.
HAZARDOUS WASTE DISPOSAL AT
llERFA-NEURODE IN COMPARISON
An alternate but far less cumbersome path might have
led to the same result. It would be based on reference to an
analogue wh.icb closely resembles the WIPP during its lest
phase. Fortunately, such an analogue exists. It is the under·
ground waste disposal facility • in German: Untertage

Work support&d by the U.S. Department ol Energy Aulstant Secretary for Dell!nse Programs, Oflloe ol DelenM Waste and
Transportation M&nagement, under DOE Contract No. OE-AC04-UAl..31950 DOEJWJPP 90-035C

465

Rempe

HERFA-NEURODE HAZARDOUS WASTE REPOSITORY
rive from 15 m.illion year-old basaltic intrusives. The
salt bas, therefore, been impermeable even to gas for
at least 15 m.illion years. The gas encountered in the
WIPP and in neighboring potash mines consists mostly
of Nz. It is thought to be the remnant either of the Permian atmosphere or of organic material trapped during deposition of the enclosing salt. The WIPP salt
bas, therefore, been impermeable even to gas for possibly up to 225 m.illion years.
2. The potash mineralization at the UTD consists of
hartsalz, i.e., a mixture of kieserite, sylvite, and halite
with some anhydrite. Convergence rates in hartsalz
are slower than in the comparatively pure and mineralogically simple halite at the WIPP. As a result of this
difference, disposal rooms at the UTD have stayed
open for 30 to 60 years, and complete closure is expected over geologic time. Waste at the WIPP needs
to remain retrievable for up to ten years. The WlPP is
designed for a total operational life or about 25 years.
Complete closure and waste encapsulation is expected
within 75 lo 150 years. Thus, the waste will be permanently removed from the biosphere much earlier than
al the UTD.
3. A large portion of the waste destined for the WIPP
contains organic polymers such as polyethylene and
polyvinyl chloride. Although these materials are nol

Deponie (UTD) - located at Herfa-Neurode near Bad
Hersfeld in the Federal Republic of Germany. The lJTD
was established in 1972 by the Kali & Salz AG, the preeminent German potash pro<lucer which is principally owned
and controlled by the multi-national chemical concern
BASF. The repository consists of a mined-out section of a
potash mine, separated by a distance of about 10 km from
pre!.Cnt mining operations. It is located in rocks of the same
type (bedded salt) and of the same geologic age (late Permian) as the WIPP, and it lies at a comparable depth (705m
v. 655m). Figure 1 shows the· comparative stratigraphy or
both facililies. Other similarities include regional mining
history and experience, general geological structure, and
distance from the nearest subrosion zone. Dissimilarities
weigh, almost without exception, in favor of the WIPP: salt
overburden ( l 75rn v. 400m ), age of igneous intrusives in the
vicinity ( 1501.y. v. 35m.y.), total salt thickness (270 m' v.
600m), and engineering design (potash mining v. dedicated,
specifically engineered facility). These and other characteristic allributes are compared in Table I.
SIGNIFICANT DISSIMILARITIES
A few dissimilarities require additional comment.
1. Pockets of interstitial gas under high pressure have

been encountered in the vicinity of both repositories.
Near the UTD, the gas, mostly C02, is thought lo de-

COMPARATIVE STRATIGRAPHY: UTD1WIPP
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Fig. I. Comparative stratigraphy UTD/WIPP.
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TABLE I

')
Comparative Characteristics:

)

Repository Medium
Age of Geologic Formation
Regional Miniog History
Total Salt Thickness
Depth to Repository Horizon
Salt Overburden
Mine Temperature
Distance from Subrosion Zone
Age of Gas Inclusions
Regional Dip
l\I ioeralogy
Known Geologic Discontinuities
Room Height
Room Width
Engineering Design
Waste Category
Organic Waste Component
Time to Room Closure
Minimum Time for Retrieval
Expected Operating Life
Successful Disposal Record

UTD

WIPP

bedded Salt
late Permian
90 y.
270m.
705m .
175 m.
25-30C'

bedded Salt
late Permian
60y.

4 km

4km

~15

m.y.

2-3°
complicated
yes
2.5-3.5 m.
14 m.
former mine
hazardous only
negligible
geologic
~100

y.

> 50y.
18 y.

normally readily biodegradable, radiol)1ic processes
may increase their rate of degradation. Microbes in
the WIPP environment will also cause some biodegradation of waste containers, back.fill, and waste, altering
the chemistry of the repository.
In contrast, the UTD accepts almost exclusively inorganic water-soluble wastes. In the long term, no waste
that could be incinerated will be allowed to lx; disposed of underground. Thus, the UTD does not have
lo face the issue of gas generation and of potential
overpressurization of the repository. This issue does
not affect the test phase of the WIPP either, but it
needs lo be resolved before disposal operations commence.

)

4. The UTD has successfully disposed of hazardous
waste (a total of approx.imatcly 1 million tons) for 18
years. No migration away from the repository has
been detected during this time, and none is expected
in the future. All of the UTD's waste, however, will retain its ha.7..ardous properties. Waste destined for the
WIPP, in contrast, will lose a significant portion of its

600m.
655m.
400m.
23-31C°

s 225 m.y.
2-3°
simple
DO

4m.

lOm.
designed repository
mixed
significant
75 - 150 y.
lOy.
25y.
to be established

hazardous characteristics as the radioactive component decays and eventually becomes harmless.

CONCLUSION
No hazardous waste constituents have migrated from
the UTD Herfa-Neuro<le for 18 years. No migration from
the WIPP i.~ conceivable during its test phase. The I krfaNcuro<lc hazardous waste repository prcscuts au cxldlcut
analogue for mixed waste .storage and disposal at the WIPP.
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The belief that deep geologic waste repositories should ideally or
g(,
in areas with low potential for mineral resource exploration and produc~
warrants critical scrutiny. Current guidance on the subject by the U. S.
Environmental Protection Agency seems to contradict its own early research .
Active and mature underground mining districts offer conditions quite favorable to
deep geologic disposal because (a) their geology is known in more detail than that
of most virgin ground; (b) the technical and environmental feasibility of
underground excavations has already been demonstrated; (c) mining leaves
distinctive footprints and records that alert subsequent generations to the
anthropogenic alterations of the underground environment; and (d) subsequent
exploration and production proceeds with great care and accuracy to locate and
generally to avoid old mine workings.
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p 6\ G USCHENKO 0.1. ,"t-.letdod of Kinematic Analysis of Desintegrated Structures
for Reconstruction of Stress Fields". In:.::>tress and Si rain Fields of Litosphere,
Nauka. Moscow, 7-25. 1979. (in Russian).

p 7\ ETCHECOPAR A .. VASSEUR G .. DAIGNIERES M.,"An Inverse Problem in
Microtectonics for the Determination of Stress Tensors from Fault Striation
Analysis", J. Struct.Geol.. Vol. 3, N 1, 51-65, 1981.
[ 1SJ SIM L.A .•"Research of Si rains Using the Geological Indicators (Methods, Results.
Recommendations)", Geology and Exploration, N 10, 3-22. 1991. (in Russian).

The compatibility of mining with deep geologic waste disposal has been proven by
decades of experience with safe storage and disposal in former mines and in the
mined-out areas of still active mining operations. Mineral extraction above, below,
in, and around an intended repository before decommissioning reduces, if not
diminates, the incentive for future disturbance, intentional or not. Incidental
fCJtures of mineral exploration and extraction such as lost circulation zones,
lllochthonous backfill, and permanent surface markers c:in likewise deter future
intrusion into a repository. Thus, the exploration for and production of mineral
resources should be considered eminently compatible with, and indeed
complementary to, deep geologic waste disposal.
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I. INTRODUCTION

Asuperstition is growing among regulators and operators of prospective deep
StOlogic repositories. It finds its perhaps strongest exprC3sion in proscriptions
wed by the United States Environmental Protection Agency (EPA) [I). but
tthct countries appear poised to succumb to the same spell (2]. Succinctly stated,
l!iU superstition amoun!s to the be!ief that the selection process for deep geologic
"t'<JsitOry sites should avoid areas containing identified or inferred mineral
~rCC3. Underlying that belief is the fear that the presence of natural resource3
a) mwes the risk of inadvenent human intrusion into I decommissioned
"f'Ository and therefore b) decreases the probabili~pennanenl waste isolation.
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This mixture of fc:ir :ind superstition surrounding repositories that arc still under
development contrasts sharply with the theory and practice of repositories that arc
alrC3dy SCNing their intended purpose. Operating facilities for dC1:p geologic
disposal of ccotoxic waste in Germany, the country with the most extensive
c.~periencc in the tic::ld, use active and inactive underground mines :W1ill2.lli
exception. The principal, non-negotiable aspect of any mine is, of course, the
presence of natural resources in economic concentrations and quantities.
Therefore, the coun!ry that pioneered the djscjplinc and the technology of deep
geologic disposal has alrc3dy demonstrated that the presence of and !he
underground mining for mineral resources are eminently compatible with and
complementary to such disposal Ironically, about two decades ago, the EPA
concurred with that assessment [JJ, a quite sensible attitude which the same
agency ignores completely in a recent regulatory interpretation [4J.
This discussion therefore presents arguments in support of not only the peaceful
coexistence but, indeed, the symbiotic relationship between deep mining and
disposal, and of the continued validity of the early EPA assessment.
2.

THE MINlNG Ai'ID DISPOSAL CYCLE

Deep geologic disposal is the logicaJ conclusion of the sequence of activities
ranging from mining through refining, use, and recycling. Just as nature returns all
matter to its origin through the hydrologic and rock cycles, so docs deep geologic
disposal return matter to the ground whence it c:ime. Disposal by man has the
advantage over nature by being highly localized, planned, and organized. Storage
in or ne3t the biosphere provides only a short-tcnn solution. Matter in direct
contact with the atmosphere and hydrosphere remains easily susceptible to
mobilization and transportation. Fairly rapid and random disposal into, and
contamination of, the biosphere are almost inevitable.
Contra.st the short material cycles in atmosphere, hydrosphere, and pcdosphere
(soil) with the very long material cycles in the deeper lithosphere. That is why
wastes with high and long-term ecotoxic potential need to be placed in
underground repositories in suitable {deep and dry) formations. These fonnations
are subject to the very slow material cycles that provide long-term, for all practical
purposes pcrrnane:it, isolation from the biosphere [5). Mined openings in such
formations can therefore provide excellent disposal space.
J.

U.S. DISPOSAL CAPACITY NEEDS

Relying on EPA estimates, the Hazardous Materials Control Resources Institute
reports that the US. generates some 150 million tons of hazardous waste each
yeir. More th:m 75 percent is treated, less than 2 percent is incinerated, and less
th:ui l percent is ~ecyc!ed. The remaining 20-odd percent or 30 million tons ends
up in landfills or is disposed of by similar methods that, for the most part, do not
ensure permanent isolation. "Poor containment, flooding, leaching, or other
disturbances c;in allow substances once labeled "disposed" to become new or
different disposal problems ... Our current methods of storing hazardous wastC3

\. . . . .-'

-..___,/'

must include the possibility that fences will not keep out vandals, that liners will
not prevent
badly.•
[6J lcJching, and that containers or tre.'.ltment systems will fail or perform
Chemotoxic hazardous waste is only one of several waste categories in need of
safe, permanent disposal. The U.S. Depanment of Energy (DOE) has estimated
{7] that it alone is responsible for the final disposition of radioactive and mixed
(radiotoxic and chemotoxic) waste to the tune of:

j

0.75

l

I

J. I
I -100

million m1 stored waste
1
million m buried waste, and
1
million m cleanup waste.

The amount of cleanup waste to be generated during the remediation of
contaminated DOE sires will depend on the cleanup levels demanded by regulatory
standards, which in tum may be based on the final use ofrhc remediated sites.
4

GERMANy - THE PRACTICAL EXAMPLE

Excerpts from a presentation in late 1994 to the U.S. National Academy of
Sciences
Gennany:(8 J offer a glimpse at the current practice of deep geologic disposal in
a) Since 1972, Germany has disposed of more than I 2 million t of
non-radioactive hazardous wastes in underground mines.
Operating and depleted salt and potash mines arc preferred sites.
These non-radioactive waste repositories are privately owned and
operated and are licensed by their respective state (not federal)
authorities.
b) The first and largest repository, part of the largest German potash
mine, has disposed of more than 1.5 million I of chemotoxic waste
since I 972. Shaft dimensions limit current emplacement capacity to
180 000 lo 200 000 t/a, while available underground space in this
mine alone would pennit disposal of 5-8 million t/a.
c) Total underground space available in active and inactive German

mines amounts to JOO million m1, of which 140 million m1 could be
used in the near future. That volume grows by 25 million m1/a, with
the largest share being contributed by salt and potash mines.
d) Gcnnany expects 740 000 t/a ofhaz.udous Wastes to be generated by
the year 2000. 400 000 t of those wastes will be residues from
domestic refuse incinerators.
e) In contrast to the prescriptive disposal standards applied in the U.S.,
the German regulatory framework employs a more risk-based
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e)

strategy. That approach attempts to identify the optimum balance
between environmental and economic risk, benefit, and cost.
German authorities had already decided in the 1960s to dispose of all types of
radioactive wastes in deep geologic formations. West Germany launched the
practice with experimental emplacement in the Assc former salt mine between
1967 and 1978. The late East German govenunent then operated a repository in
the Morsleben former salt mine from 1978 until 1990. The unified Germany
resumed operations at Morsleben in 1994. Djsposal will continue at least until
2000, when a new license is required for either further operation or

f)

decommissioning (9].
FACETS OF MINING CONDUCIVE TO DISPOSAL

5.
In excess of half a century of cumulative experience with deep geologic disposal in
operating and idle mines supports an already strong case for the safety .ind success
of the practice. Active and mature underground mining districts offer conditions
quite favorable to waste disposal and permanent isolation for a variety of reasons

Indications of mining activities have been preserved for centuries and
even millennia [I OJ. Even in the absence of specific markers
designed to inform and warn future generations, mining itself
invariably leaves distinct signatures such as tailing piles, mine portals,
and surface infrastructure. Concealed evidence of previous mining,
such as an unexpected loss-of-circulation zone, further reduces the
chances for inadvertent disturbance. On the whole, traces left by
mining either act as disincentives to later efforts, or they cause special
precautions to be taken.
Emplacing an approp~ate allochthonous backfill in mined openings
above a repository could reduce or prevent inadvertent disturbance
of the disposed waste underneath. We can minimize the chances for
intrusion even further by exact superposition of mine and repository
patterns.

None of these individual factors guarantees absolute, long-tenn, undisturbed
isolation, but in combination they give a clear advantage to a resource-rich
t.llldidate area over an unknown.

[ 1O]:
Geology and resource potential are usually known in far more detail
in a mining district than in virgin territory.

• a)

Technical and environmental feasibility of excavating underground

b)

space have already been proven.

c)

Explor.ition and development use far greater care in a developed and
mature mining district than in untested ground.

d)

Mine planning and design can make disposal an integral part of the
multiple ·use concept.

e)

Mining leavt1' distim.:tivc records and footprints.

f)

Mining, in conjunction with deep geologic disposal, can incorporate
appropriate measures to deter or prevent inadvertent human intrusion.

Assertions a) through c) arc

self~dcnt,

but arguments d) through f) need

additional justification:
d)

Most geologic waste repositories, two exceptions being the Swedish
and Finnish installations, use underground space not originally
intended for disposal. That purpose was an afterthought, i.e.,
serendipity has so far been the primary selection factor.
Incorporating the secondary use of mined excavations into the
earliest mine planning will undoubtedly result in even better
a.ssurance and safety for future repositories.

6.

BENEFITS OF DISPOSAL TO MINING

Owners of mined underground space benefit from deep geologic waste disposal in
several ways. Waste used as backfill can support the roof, increase the general
stability of underground workings, and minimize eventual surface subsidence. A
good example is the Kochendorf salt mine in southwestern Gennany. Mining at
shallow depth (ca. 180 m), under only thin salt cover, resulted in a host of
problems that required frequent, sophisticated, and expensive remedial measures.
In one instance, it took two years ( 1986 to I 988) to seal a water inflow [ 11 ].
Other concerns included 43 roof falls of various dimensions in four years (12]. To
prevent further deterioration and to ensure long-tcnn stability, the regional mining
authority ordered the entire mine, 12 million m1, to be backfilled. Expert
consultants advised the company on the design of a pilot project which
demonstrated that:
a)

flue gas scrubb~r residues from domestic refuse incinerators can
attain the desired rock mechanical properties, and

b)

properly selected transport<i"Lion and emplacement techniques will
not compromise employee safety .

,

More than two years of pilot experience proved the feasibility, envirorunental
compatibility, and safety of the waste backfill technology. The company is now
engaged in full-scale disposal while at the same time investigating additional waste
forms for their suitability as backfill.

.,
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Underground mines also benefit from financial compensation in the form of
disposal fees charged per unit of weight or volume of waste. Fees at the Herfa
repository for highly toxic chemical waste in central Germany, for example,
increased from DM 123/t in 1972 to OM 440(SJ15)/t in 1993. Although
competition for low- to moderate toxicity waste has depressed disposal fees for
those categories in recent years, disposal operations have become a ste:idy source
of moderate profits for several German mines [13].
7.
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EFFECTIVE INTEGRATION OF GEOCHEMISTRY INTO SITE CHARACTERISATION
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INTRODUCTION
Geochemical investigations arc one of the primary approaches 10 characterising sites which are
being evaluated for deep nuclear waste repositories Much of 1he experience to date has come
from regional reconnaissance programmes or underground research facilities. Great progress
has been made in developing sampling techniques and interpretational methodologies (e.g
interpretation of isotopic data)
However, the experimental nature of many of the
investigations has meant that the geochemical interpretation has often been conducted largely
independently of the physical hydrogeological interpretation There are multiple end-uses for
geochemical data in site characterisation, but one of the most imponant is in constraining the;3
conceptual hydrogeological models of the system, both as it is now and as it has evolved over~
time_ This requires integrated geochemical, hydrogeological and palaeohydrogeologicaf]'
interpretation. In the context of a site characterisation programme for a specific potemiaJ;repository site, the integrated hydrogeological interpretation must be sufficiently robust 1~\'.
form a defensible basis for total system performance assessment. Underground Iabo1 atortt'
programmes such as the Canadian URL and Swedish Aspo HRL offer testing grounds for such
integrated interpretation
Geochemical studies have multiple uses in site characterisation These include:
L Determination of the spatial distribution of groundwater salinity (and hence density) This
is needed to ensure correct interpretation of measured groundwater pressures in terms of
freshwater and environmental heads. This is only imponant in hydrogeological systems
with significant salinity variations. In such systems, variable density groundwater flow
models will be required, and these are compared with observations of both head and
salinity to build confidence in their validity.
2. Tracing the geochemical "fingerprints" of different sources of groundwater and salinity in
the system This is may constrain conceptual and numerical models of groundwater flow_
Estimation of groundwater "ages" (i e. mean transit times since recharge) in different pans
of the system, using natural radioisotopes and hydrochemical palaeoclimatic indicators.
This represents another imponant check Of\ the validity of groundwater flow models,
especially where regulatory emphasis is placed on predicted transit times.
4 Providing geochemical evidence concerning the long-term stability or evolution of the
groundwater system (so-ca!!ed "pa!aeohydrogeo!ogy"). Such evidence must be soughi in
the minerals that line the flowing porosity (e.g. open fractures) and can provide
confirmation of modelled responses of the hydrogeological system to past transient3 that
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PREFACE
The 1996 September International Conference on Deep Geological Disposal of
Radioactive Waste was held in Winnipeg, Canada. Speakers from many countries that
have or are developing geological disposal technologies presented the current re.search
and implementation strategies for the deep geological disposal of radioactive· wastes.
Special sessions focused on International Trends in Geological Disposal and Views on
Confidence Building in Radioactive Waste Management; Excavation Disturbed Zone
(EDZ) Workshop; Educator's Program and Workshop and a Roundtable on Social
Issues in Siting.
Experts from around the world discussed and debated the results of their work. The
high quality of the papers in these Proceedings is a testament to the progress being
made towards the implementation of deep disposal of radioactive waste.
ihese Proceedings are copyrighted by the Canadian Nuclear Society. Requests for
urther information concerning these Proceedings, permission to reprint any part of
hese Proceedings, or orders for copies of these Proceedings should be addressed to:

In closing, I am thankful for the opportunity to chair the 1996 International Conference
on Deep Geological Disposal of Radioactive Waste. I am honoured to have worked
with an excellent Organizing and Technical Program Committee. They worked
tirelessly and greatly contributed lo the success of this Conference.

Canadian Nuclear Society

475·144 Front Street West
Toronto, Ontario
MSJ 2L7 Canada

FAX· (416) 979·8356

M.M. Ohta
Conference Chair

Copyright © 1996 by
1996 International Conference on Deep Geological Disposal of Radioactive Waste
ISSN No: 0·919784·44·5
Printed in Canada
by
The Lac du Bonnet Leader, Lac du Bonnet, Manitoba
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Al:?stract. Proper use of natural
resources is multiple use.
Underground space resulting from
mineral extraction offers
opportunities for deep geologic
waste disposal (DGWD) which can
solve many environmental problems.
U.S. government projects plan to
use specially mined excavations to
dispose of radiotoxic and mixed
waste. DGWD takes careful
planning, technology transfer, and
true partnership between waste
generators and mine/repository
operators. Using the experience,
accumulated by domestic projects in
preparation, and by foreign
repositories in operation, U.S.
mines can claim their rightful
share of the growing market for
DGWD.

75-040 "Evaluation of Hazardous
Wastes Emplacement in Mined
Openings" (December 1975) state:
Storage in underground mines is
an environmentally acceptable
method of managing hazardous
industrial wastes .•.
•

The design and operation of an
underground storage facility for
hazardous industrial wastes is
~echnically feasible.

•

Environmentally suitable
underground space for the
storage of hazardous industrial
wastes now (1975) exists within
the United States.

•

Room and pillar mines in salt,
potash, and/or gypsum offer the
most suitable containment ...

•

The first-level (immediate)
chemical interaction of storable
hazardous industrial wastes with
each other or with the receiving
geological formations will not
create any uncontrollable
situations .

•

The potential for waste
migration out of a properly
selected mine is slight and can
be controlled through proper
treatment, containerization, and
site selection.
·

•

Locating regional waste storage
facilities at existing mines is
technically feasible.

INTRODUCTION

)

Waste disposal in underground
mines is not a revolutionary
concept.
"A Dictionary of Mining,
Mineral, and Related Terms" (U.S.
Bureau of Mines, 1968) actually
defines backfill as "Waste sand or
rock used to support the roof after
removal of ore from stope." But
many mines choose not to backfill
with waste rock for a variety of
technical and economic reasons.
Much of the underground void volume
resulting from mining can,
therefore, be used for the disposal
of waste generated by activities
other than mining.
ISSUE
At the same time that more
automated and efficient mining
methods generate underground space
at an ever increasing rate, nearsurface landfills are being
strangled by "environmental"
regulations, and entire categories
of waste suffer from the "Flying
Dutchman" syndrome, i.e., they
cannot find a final resting place.
This situation is a clear paradox
that cries for a resolution. The
good news is that one already
exists and that there is no valid
scientific or technical reason why
the U.S. cannot avail itself of the
same elegant solution.
U.S. STATUS - DEEP GEOLOGIC
DISPOSAL OF CHEHOTOXIC WASTE

)

The U.S. does not yet use its
vast supply of mined underground
openings for large-scale waste
disposal, in spite of a positive,
technical assessment of the concept
in a twenty year-old Environmental
Protection Agency (EPA) report.
Principal conclusions of EPA-600/2-

In view of this positive
technical assessment, the EPA
commissioned an economic evaluation
of deep geologic disposal. The
resulting report, EPA-600/2-77-215
"Cost Assessment for the
Emplacement of Hazardous Materials
in a Salt Mine" (November 1977)
demonstrated the economic
attractiveness of the concept.
This old study contains a
surprisingly modern sounding
statement:
In many parts of the country,
finding a secured on-land
disposal site !or hazardous
wastes is a very difficult
problem (sic) and underground
mine space can be very
attractive for hazardous waste
management. Underground mine
space is a valuable resource ...
The study concludes with a trip
report (Appendix F) of a
visit to the then only known
underground hazardous waste
disposal facility, the llerfa-
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U.S. STATUS - DEEP GEOLOGIC
DISPOSAL OF RADIOTOXIC WASTE
Under the strict definition of a
mine as "An opening or excavation
in the earth for the purpose of
extracting minerals" (U.S. Bureau
of Mines, 1968), the U.S. does not
plan to dispose of radiotoxic waste
in mines. But the Department of
Energy (DOE) is proceeding with two
mining-related projects that may
and should result in the eventual
deep geologic disposal of
radioactive waste in the U.S.

I

)

'
I

I

Neurode repository, part of a still
operating potash mine in then West
Germany. Almost 20 years later,
deep geologic disposal of hazardous
waste remains a fragile hope in the
U.S., while several active
repositories in Germany have
recently even started competing
with each other. As a result of
that competitive pressure, disposal
fees charged per ton of waste have
actually declined for some waste
categories.

The Waste Isolation Pilot Plant
(WIPP) is the project closest to
achieving its goal, the disposal of
transuranic (TRU) defense waste in
bedded salt near Carlsbad, New
Mexico. Surface and underground
facilities have been technically
ready since 1988 to receive the
low-activity, long-half life, and
alpha-particle emitting waste.
The
DOE expects to resolve further
bureaucratic, regulatory, and
judicial hurdles by 1997 or 1998.
The DOE is also investigating
another site, the Yucca Mountain
Project (YMP) in southern Nevada,
for deep geologic disposal of spent
nuclear fuel and high-level
radioactive waste. The emplacement
medium under study is welded
volcanic ash (tuff). An
exploratory drift is being
excavated, but the site is not
realistically expected to start
receiving waste before 2010 at the
earliest .

)

Both the WIPP and the YMP are,
strictly speaking, not mines but
specially excavated underground
openings. These excavations do not
yield marketable minerals and,
being government projects, do not
generate profits.
Concerning
particular repository engineering
aspects, however, these projects
may serve as models for commercial
disposal operations in underground
mines, after a fashion.
'
Information and technology transfer
between the government and private

sectors in this field will,
therefore, benefit both sides and
the environment.
ADV1'.NTAGES OF SALT
Any geologic formation, be it
host to a repository or not, is
subject to the natural rock cycle,
"a sequence of events leading to
the formation, alteration,
destruction, and reformation of
rocks as a result of such processes
as magniatism, erosion,
transportation, deposition,
lithification, and metamorphism"
(American Geologic Institute,
1972). We can therefore not
designate just one kind of rock as
best or ideal for deep geologic
disposal. That is why various
countries are using and
investigating a variety of rocks
that are (potentially) suitable for
waste disposal.
Nevertheless, salt (NaCl) has
been considered for several decades
(National Academy of Sciences,
1957) to have excellent potential
for deep geologic waste isolation,
and Germany already operates
several repositories in salt. Salt
is easy to mine, virtually
impermeable, and contains very
little fluid.
Salt reacts to
differential stress by viscoplastic
deformation, closing and healing
voids and fractures.
In that
respect, it behaves similar to ice
in glaciers. Massive deep salt
deposits are common and widespread.
Salt has been mined for hundreds of
years, and the behavior of the
mined openings has been studied and
documented extensively. Salt
formations that are hundreds of
millions of years old prove through
their very existence that long-term
isolation from the biosphere,
especially from fresh ground water,
is feasible and has been achieved.
FOREIGN OPERATING EXPERIENCE
One foreign country in
particular has advanced well past
domestic efforts at waste disposal
in underground mines. Germany
practices environmentally friendly
deep geologic disposal in several
repositories for chemotoxic and one
repository for radiotoxic waste.
All of these operating repositoriPG
are either former mines or the
mined-out portions of still active
mines.
The longest-lived of them
has been emplacing chemotoxic waste
since 1972. Former East Germany
started deep geologic disposal o!
low-to intermediate level
radioactive waste in 1978. The
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OPERATING MODEL I - HERFA
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The Herfa repository is part of
a still active potash mine in the
bedded salt of the Werra-Fulda
district in central Germany. Old
roon-and-pillar workings have been
used since 1972 to dispose of
highly toxic chemical waste, mostly
fro~ industrial processes.
The
parent company of the mine and
rep~sitory operator, Kali und Salz
Gmbn (Potash and Salt, Ltd), is the
Ge~an chemical giant BASF.
The
repository started by accepting
was~e generated by the parent
corr.~any and grad~ally expanded its
sou=ces to other generators: first
fro~ its home state of Hessen, then
fro~ the rest of the Federal
Rep~blic, and finally even from a
fe~ other countries in the European
Cor...::uni ty.
The salt and potash seams at
Her:a are of late Permian age (-250
million years).
This host rock is
naturally impermeable and remained
so even in the vicinity of several
Miocene (15 million years old)
basalt intrusions. Mining
frequently encounters pockets of
associated carbon dioxide near the
dikes. This gas has not migrated
significantly in the last 15
millions years, proving that salt
is indeed an excellent medium for
per~anent confinement .

I

.

repository medium of choice is
salt/potash. Over 35 years of
combined operating experience have
not identified any obstacle to the
safe, long-term confinement of
waste in underground mines. Thus,
waste disposal in underground mines
has been validated safe and
effective, not just by theoretical
performance assessments and
virtual-reality computer models,
but by real-life operating
experience.

)

The main potash ore at Herfa is
Hartsalz, a kieserite (MgSO.•H 2 0) bearing anhydritic (Caso.) sylvite
(KCl) - halite (NaCl). The nature
and combination of these minerals,
the mining pattern/extraction ratio
(-60\), and the mining depth (-700
m) together account for the closure
rate of the openings to decline
bel0~ measurability about ten years
after mining.
Preparation of
decades-old openings for safe waste
emplacement therefore consists
basically of removal of the
disturbed rock zone around rooms
and drifts, installation of roo!
support where needed, and
grading/compacting of the floor.

Waste comes to the repository in
a variety of containers: big
plastic bags, steel bins, and, most
commonly, 0.2 m3 drums. Delivery
is by truck and rail. For safety
and health reasons, the repository
operator insists on full
disclosure, before authorizing
shipment, of waste components, as
well as physical, chemical, and
toxicological properties for each
waste lot. Repository personnel
routinely visit the generator sites
and independently examine waste
categories, processing streams, and
production records before approving
shipment. Waste analysis methods
may include differential thermal
analysis, gas chromatography, and
determination of partial pressure
and flammability.
In addition to
this examination the repository
employees apply strict acceptance
controls before allowing the waste
to be taken underground. They
carefully verify transportation
manifests and other relevant
documentation. Then they take
representative samples of each
arriving waste lot and store them
in an underground sample library
for future reference. Regulatory
agencies may take their own
independent samples. One member of
the waste acceptance control staff
is a trained chemical laboratory
technician who checks whether each
set of documentation matches the
appropriate waste lot. Such a lot
could range from a single container
to a truck or trainload, consisting
of the same waste category.
·
The partnership between waste
generator and repository continues
for at least three years after
disposal, because emplaced waste
remains the legal property of the
generator during that time; then
the waste becomes the property of
Kali und Salz GmbH. Although
disposal at Herfa is in principle
final and permanent, waste can be
retrieved and returned to the
generator for recycling,
reprocessing, or other uses even
after three years, but the cost for
such retrieval may be substantial.
A system of !our engineered
barriers isolates the waste
permanently from the biosphere, in
addition to the principal natural
barrier, the salt itself.
1. Packaging - is chemically and
mechanically stable.
2.

Brick walls - isolate different
waste categories from each
other; reduce volume to be
ventilated and confine odors.

4
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Anhydrite dams - isolate
repository sections encompassing
about five years worth of waste;
are designed to be explosionproof.

4. Shaft seals and concrete dams are designed to withstand
hydrostatic pressure.

)

Rooms are selectively backfilled
with mined salt.
Acceptable waste
categories consist for the most
part of solid, inorganic, and
water-soluble materials with no
significant gas generation
potential. German waste disposal
regulations start from the premise
that organic waste forms can be
minimized/neutralized by
incineration or other conditioning,
and that water-insoluble waste
forms can be disposed of in nearsurface landfills.
Since 1972,
Herfa has accommodated over
l.5xlO'kg of waste.
Disposal fees
per ton have increased from OM 123
in 1976 to OM 440 ($ 315) in 1993.
Charges for acceptance
checks/analyses, construction of
walls and dams, and state disposal
taxes are additional. The
repository has been a steady source
of moderate profits throughout its
life, s~oothing the ups and downs
of the potash market.
Repository
capacity increases each year as
mining generates new openings.
OPERATING MODEL 2 - MORSLEBEN
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The Morsleben repository
emplaces short-lived low- and
intermediate-level radioactive
waste from the civilian sector
(power plants, research, medical,
and technical applications, etc.)
in a former potash and salt mine in
a salt dome.
Mined openings at the
disposal level (500 m) are up to
150 rn long and up to 30 rn wide and
high. Situated in former East
Germany, the repository operated
for 12 years before German
reunification and resumed
operations after a three-year
hiatus in early 1994. The East
German government invested about
100 million marks into the
conversion from mine to repository,
and the current operating license
is valid until the year 2000. That
license limits the amount of waste
which ffiaj be disposed to about
54 ooo r.:.
Until 1990, both liquid
and solid waste forms were disposed
of, with in-situ solidification of
the liquids.
Liquid waste disposal
is no longer practiced .
in

solid waste arrives at the plant
with capacities ranging

dru~s,

from 0.2 ml to 0.4 ml. Spent sealed
radiation sources are also
accepted. Spaces between and above
the waste containers are backfilled
with mined salt. A few small and
declining inflows of saturated
brine (ca. 0.57 ml/month) that have
been monitored for many decades do
not present a hazard to the longterm integrity of the repository.
Measured convergence rates are
0.001 m/year or less. The safety
analysis for the repository is
base.d on the standards and
recommendations of the
International Atomic Energy Agency
(IAEA) and was independently
confirmed by the German federal
secretary for environmental
protection.
Operation of the Morsleben
facility costs about DM 33 million
($ 23 million) per year.
Generators are charged OM 12 500
($ B 600) /ml.
LESSONS AND CONCLUSIONS

Environmentally compatible
disposal sites must be found
despite all efforts to avoid and
reduce the generation of dangerous
waste.
Deep geologic disposal
provides the logical solution as
ever more categories of waste are
barred from long-term disposal in
near-surface sites through
regulation and litigation. The
German experience proves that it is
possible to safely and permanently
dispose of chemotoxic and
radiotoxic wastes in underground
mines.
That example has blazed a
trail which the U.S. mining
industry must follow.
Past mining
in the U.S. has left in its wake
large volumes of suitable
underground space.
EPA studies and
foreign practice have demonstrated
deep geologic disposal in mines to
be rational and viable.
In the
U.S., where much of the mined
underground space is located on
public lands, disposal in mines
would also serve the goal of
multiple use.
It is only logical
to return the residues of materials
mined !rom the underground to their
origin. Therefore, disposal of
dangerous wastes in mined
underground openings constitutes a
perfect match between mining and
the protection and enhancement of
our environment.
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~ onfinement of radionuclides after underground nuclear blasts reinforces confidence in
ability of mined underground repositories to permanently confine radio- and chemotoxic
aste. Waste in such facilities is by design incapable of initiating a nuclear detonation;
therefore, underground nuclear blasts present extreme, beyond-worst-case analogues for deep
geologic disposal facilities.
In-pl

- 1£

Four underground nuclear tests; detonated between 1961 and 1973 in the U.S. states of New
Mexico and Colorado as part of the Plowshare program, offer useful lessons for the long-term
safety of the Waste Isolation Pilot Plant (WIPP) and other deep geologic isolation projects
worldwide. Projects Gnome, Gasbuggy, Rulison, and Rio Blanco were conducted to investigate
civilian and engineering uses of nuclear explosives. These tests resulted in negligible to
undetectable harm to the environment. Surface access to the sites is unrestricted; they are
located in civilian areas, not inside closed military reservations. Surface and adjacent
environments are virtually unaffected, and underground land use restrictions are minimal. In
short, these Plowshare sites present no risk to human health or the environment.
Legal and regulatory attitudes toward deep geologic waste isolation today are definitely much
stricter than the constraints placed on underground nuclear explosions during the Plowshare
program. Present standards encompass a host of mandates, addressing in almost excruciating
detail items such as long-term monitoring, archival documentation, future land use, and the
design of permanent markers. Confined underground nuclear explosions, detonated under far
less stringent requirements, did not and still do not harm the environment. Deep geologic
isolation facilities conceived, constructed, and operated under a much stricter regime of
environmental precaution, will therefore produce no adverse consequences, but, quite to the
contrary, will enhance the quality of life for all.
INTRODUCTION
Permanent confinement of potentially and actually dangerous materials is the goal of deep
geologic isolation projects such as the Waste Isolation Pilot Plant (WIPP). Comparative studies
of natural ( 1) and engineered (2) analogues have strengthened our confidence in the ability of
deep geologic repositories to fulfill that function. These investigations have shown that materials
contained within relatively impermeable strata in the Earth's crust do not migrate easily, even
without man-made barriers and safety systems to further retard movement. Taking that
approach one step further, to beyond-worst-case analogues, this paper briefly recounts four
underground nuclear detonations that resulted in negligible-to-no environmental harm. It
compares some of their relevant features, precautionary and long-term protective measures, and
their known environmental performance with analogous aspects of the WIPP. By appropriate
extension, these comparisons will benefit other repositories as well.
THE WIPP-AN OVERVIEW
The WIPP is the first deep geologic waste repository in the United States. It was prepared very
deliberately over the course of a quarter-century, frequently adapting to changes in political and
technical direction, and complying with a multitude of environmental regulations. Disposal
rooms were mined in a room-and-pillar pattern from the middle of a 610 m thick series of salt
beds, 655 m below the surface of southeastern New Mexico. The salt surrounding the
excavations creeps gradually into the voids, eventually encapsulating the emplaced waste in an
impermeable cocoon.

WIPP waste derives from the production of, and research for, nuclear weapons. It is
contaminated with small amounts of mostly long-lived, low-activity, alpha-emitting radionuclides.
In about 35 years, when the repository is filled to capacity, its access shafts will be sealed, the
site will be marked for future generations, and the waste will remain permanently isolated from
the biosphere.

PLOWSHARE-AN OVERVIEW
The U.S. Government's Plowshare program investigated the potential for peaceful applications of
nuclear explosives. The concept was discussed theoretically in the late 1940s (3) and pursued
practically from 1956 (4) to the mid-1970s. Plowshare shots at the Nevada Test Site (NTS) were
augmented by several underground detonations in other parts of the United States. Test
objectives included excavation for large civil engineering projects such as canals, harbors,
highway- and railroad cuts; conversion of nuclear blast energy to electrical power; the production
of radioisotopes; neutron cross-section activation measurements; seismic studies; and stimulation
of tight natural gas reservoirs. This paper focuses on comparing the WIPP with four of the
Plowshare experiments outside the NTS, conducted between 1961 and 1973 in the states of New
Mexico and Colorado (Fig. 1).

A NUCLEAR TEST IN SALT-GNOME
Project Gnome was the first Plowshare experiment. A nuclear device was detonated 360 m
below the southeastern New Mexico desert, near Carlsbad, on December 10, 1961. It had been
placed in a 3 m wide and 2.5 m high chamber at the end of a horizontal drift, 340 m from the
bottom of the 3 m diameter access shaft (5, 6). The emplacement horizon was in the same
massive salt formation as the WIPP, but in a stratigraphically higher interval, only about half as
deep below the surface. Although the explosion, which had a yield of about 3 kilotons (kt}, was
supposed to be completely contained underground, some steam laced with volatile fission
products escaped from the shaft (7); however, the released activity was too low and short-lived
to warrant special decontamination measures (8). The ground above the shot point heaved
about 1.4 m, creating shallow surface fractures, and settled back to an elevation of about 0. 75 m
above the original surface (9). No radioactive leakage issued from the fractures (5).
Neighboring natural gas well and potash mine operators reported no damage (10). The first
post-shot drill hole from the surface intersected the explosion cavity on December 22, 1961 (11 ).
A new drift was mined parallel to the old one, and personnel entered the cavity on May 17, 1962
(12). Decontamination and decommissioning activities in 1979 placed about 36 000 tons of
mined salt and other rock into the cavity, filling it to near-capacity (13). The Environmental
Protection Agency's (EPA) Las Vegas office monitors observation wells near the site and reports
the results annually. The Gnome test did not cause any well contamination; however,
radioactive tracers were introduced into some wells for hydrologic testing, and one well drilled
into the shot cavity for tailings disposal was slightly contaminated during decommissioning
activities ( 13 ).
·
The Environmental Evaluation Group (EEG), an independent WIPP oversight group, in 1994/95
sampled and analyzed the soil around Gnome. It found traces of contamination but concluded
that they "do not appear to present any immediate health and safety concerns" (14). Inclusion of
the qualifier "immediate" in that statement implies potential long-term harm, which is not
supported by evidence and hence is unwarranted.

NUCLEAR STIMULATION OF NATURAL GAS RESERVOIRS
Three Plowshare tests off the NTS explored the potential for enhancing natural gas production
from tight sandstone reservoirs by nuclear detonations. The first of these, Gasbuggy, took place
in northwestern New Mexico, near the Colorado state line, on December 10, 1967 (15). The next
two tests, Rulison and Rio Blanco, were conducted on September 10, 1969 (16), and May 17,
1973 (17), respectively, in western Colorado. The yield of these three explosions increased from
29 kt in Gasbuggy, to 43 kt in Rulison, to 3 times 30 kt in Rio Blanco (three devices in one hole.
separated by 140 m from bottom to middle, and 280 m from middle to top). While Gnome used

a mined 3 m diameter vertical shaft and a 2.5 m high and 3 m wide horizontal access drift, the
other three tests were detonated in vertical petroleum exploration-style drillholes of less than 0.6
m diameter (3), at depths between 1 292 m and 2 568 m. None of these holes vented as the
result of the explosions, but some short-lived local contamination ensued from the flow testing
and flaring of gas from re-entry wells. Residual surface radioactivity around the wells is below
regulatory limits and poses no risk to human health or the environment (18).
Permanent surface markers on the gas stimulation sites are even smaller than the already small
Gnome marker (Table 1), and are positively puny compared to the massive site markers
required for the WI PP.
SOME PLOWSHARE LESSONS FOR DEEP GEOLOGIC ISOLATION

A comparative review of selected Plowshare tests (Table 1) shows the estimated extent of
explosion cavities and of fracturing beyond those cavities, and the actual extent of drilling and
mining restrictions imposed on the surrounding areas. Although environmental monitoring,
scientific and engineering evaluations, and even some surface remedial work continue (14, 16),
25 to 37 years of practical experience with these nuclear test sites prove the negligible to
undetectable harm they are capable of inflicting on the accessible environment. If there were an
appreciable risk, far more severe restrictions would be imposed on future drilling and mining, and
surface access would likely be limited, e.g., to two days each year, as at the Trinity (the very first
nuclear detonation) site (Fig. 1). In reality, surface access to three of the sites is not restricted in
any way, and one (Gasbuggy) is even located inside a National Forest. The surface of the
fourth (Rulison)-as hard as it may be to believe-is privately owned and therefore not officially
accessible to the general public (16). Even less likely, but true, a residential home was built on
the drilling pad for Rulison's reentry-and-production-testing hole, within a stone's throw of
surface-ground-zero, and is being inhabited, at least intermittently.
The difference in size and depth of the various restricted zones around Plowshare sites and the
WIPP is quite striking, especially when considering that at the WIPP, "Because the [disposal]
panels are located 2 000 feet [610 m) beneath the surface of the Earth, a criticality event
occurring after closure of the site would have minimal if any nuclear consequences" (19).
Analysis of contact-handled waste emplacement configurations at the WIPP furthermore
"... demonstrates sub-criticality of any array that is infinite in both horizontal directions and 3
tiers [of waste containers) high" (19). WIPP waste is not physically capable of initiating a nuclear
chain reaction; however, the modern regulatory system forces ahead-of-leading-edge standards
on the WIPP, while accepted industry practices in, for example, shaft sealing and drill hole
plugging, proved quite adequate to the task in the Plowshare program.
Nuclear stimulation of natural gas reservoirs improved fluid flow in porous rocks of low
permeability (20), but only on a very local scale, i. e., in a zone with a radius of, at most, a few
100 m around the shot point. Gnome confirmed salt to be impermeable not just to radionuclides,
but even to nuclear detonations. Gnome, Gasbuggy, Rulison, and Rio Blanco have forged
additional links in the solid chain of evidence proving that deep geologic isolation is safe and
does work. Doubts about industrial-scale application, political opposition, and lack of funding
finally defeated Plowshare (21 ), but its lessons for deep geologic isolation endure. "It is [high]
time to stop playing the [nuclear scare scenario] game as if it were real" (22) and to operate the
WIPP and other deep geologic repositories for their intended purpose.
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Table 1 - Comparison of the WIPP with Underground Nuclear Tests in New Mexico and Colorado
WIPP

Gnome

Gasbul!l!V

Rulison

Rio Blanco

Date of Activity

1998-2033

Dec. 10, 1961

Dec. I 0, 1967

Sept. 10, 1969

May 17, 1973

Latitude N

32° 22' 21"

32° 15'46.7"

36° 40' 40.4"

39° 24' 20.4"

39° 47' 34.8"

Longitude W

103 ° 4 7' 34"

103° 51' 57.3"

107° 12' 30.3"

107° 56' 52.4"

108° 21' 59.6"

Rock Type

SaJt

SaJt

Sandstone

Sandstone

Sandstone

Depth (m)

655

361

1292

2568

1779-2039

Explosive Yield (kt)

None

3

29

43

90 (3 x 30)

Cavity Radius (m)

NIA

19

26

21

21 (each)

Cavity Height (m)

NIA

27

101

107

80 (each)

Fracture.Radius (m)

NIA

75

135

120

60

Fracture Height (m)

NIA

105

60

84

76

3000: all depths

800: 0-457 m

30: 0-457m
185: 457-1372 m

200: below 1829 m

30: 0-457 m
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for drinking water, surface water and sediments, and plants is
currently underway. The results of these studies are expected to be
available in January, 1998.
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Since the Industrial Revolution, mankind has rapi~d
its use of natural resources through the application of science and
technology. In recent decades, both of those endeavors have
focused increasingly on the preservation and protection of our
environment. As a significant part of that effort, governments and
private enterprise now direct ever more attention and resources
toward environmentally responsible waste management. The final
and unavoidable stage of that management consists of disposal and
the permanent isolation from the environment commonly accessible to humans (the biosphere) of wastes that could harm the
environment (ecotoxic wastes). Our industrial processes will
continue to generate such wastes, albeit in decreasing proportion to
useful products, and these wastes will continue to need safe, final
resting places.
Ecotoxic wastes fall into two categories: chemotoxic or hazardous waste; and radiotoxic or radioactive waste. Large quantities of
both need to be managed: the U.S. generates about 150 million tons
of chemotoxic waste each year (Martin 1995), and the Department
of Energy estimates that it alone is responsible for the final disposition of up to 100 million cubic meters of radioactive and mixed
(radiotoxic @d chemotoxic) waste.

"WIPP-Westlnghouse Carlsbad, NM
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Although radiotoxic wastes are commonly perceived to be a
greater threat to the environment than chemotoxic wastes, in the
long term, the opposite is true. For example, the cumulative health
risk from nuclear power plant waste is much smaller than from the
solid waste of coal fired electric generator stations. This remarkable
feature stems in part from the fact that radiotoxic elements have
limited half-lives while chemotoxins have infinite half-lives and
therefore remain toxic indefinitely. Final disposal and permanent
isolation of chemotoxic waste is therefore considered by some
experts to be a more pressing environmental issue than radioactive
waste disposal.

hydrosphere (groundwater), and at most one year for the atmosphere.
Only in deep rock units in the lithosphere (Earth's crust) are the
natural cycle velocities slow enough that dangerous substances
deposited within them can be kept isolated from the biosphere for
several million years. Mineral deposits and oii and gas reservoirs
are examples of how the Earth's crust can contain materials for long
periods. They prove beyond a doubt that nature alone can trap
even highly mobile, volatile, and flammable fluids for up to hundreds of millions of years. Mankind can achieve similar results by
observing, imitating, and ultimately emulating nature.

Theory of Deep Geologic Isolation

WIPP History and Status

Most ecotoxic wastes eventually end up in near-surface landfills,
in or close to the biosphere. Rather than being a permanent final
resting place, each landfill for long-term ecotoxic waste is basically
an environmental liability to our descendants. Most landfills do
not adequately contain wastes for as few as 100 years, and even the
best will function satisfactorily for, at most, a few hundred years.
Poor containment and disturbances such as flooding, leaching, and
erosion frequently tum dangerous wastes once thought of as
"finally disposed" into new or different disposal problems. With
landfills, we can never be sure that fences will keep out intruders,
that liners stay intact to prevent leaching, and that containment
won't fail (Martin 1995).
Quite the opposite is true for deep geologic isolation. The
effective length of such isolation from the biosphere depends
primarily on the velocity of transportation processes that constantly
recycle and redistribute the Earth's materials (Herrmann and
Knipping 1993). These processes are driven by crustal movements,
magma mobilization, weathering, and climate. They move at
various levels of intensity and at different speeds. Average cycle
times are on the order of 100 years for the pedosphere (soil) and

The National Academy of Sciences identified deep geologic
isolation as a suitable method for the long-term disposal of radioactive waste in the mid-1950s (NRC 1996). Salt appeared to be a
promising repository medium. It is easy to mine, virtually impermeable, and contains very little fluid. Salt responds to differential
stress by viscoplastic deformation or creep, gradually closing and
healing voids and fractures. In that process, it encapsulates anything placed into those voids, such as waste. The Atomic Energy
Commission investigated a salt mine near Lyons, Kansas, in the
1960s and early 1970s. When that project was shelved because of
unresolved technical issues and a strung political campaign against
it, Carlsbad, New Mexico, in effect volunteered the nearby salt
deposits to host its successor. That project eventually came to be
named the Waste Isolation Pilot Plant (WIPP). An official announcement on August 14, 1972, launched regional studies and site
characterization activities. Ground was broken for the first exploratory shaft on July 4, 1981. Other shafts as well as surface and
underground facilities followed, and the project has been technically ready to receive waste since late 1988. Project participants and
neighbors have been and continue to be patiently refuting all
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opposition, keeping the project viable and maintaining the hope for
eventual success. All efforts nuw focus on demon:,trating compliance with reguldtory, ddministrative, and legal requirements, before
receiving the first Wdste in the Spring of 1998.
About 25 years of sustained effort have yielded in the WIPP a
wurld-class facility designed and built to isolate radiotox.ic and
mixed waste forever. The repository consists of drifts and rooms
carved out of massive salt beds, 2150 feet below the desert. Under
the weight of that overburden, the salt surrounding the openings
creeps back into the voids in a fashion similar to ice moving down
slope in a glacier. At the WIPP, total creep closure will take 75 to
200 years In mined openings in salt other than at the WIPP, salt
may creep slower or faster, depending on specific local conditions.
After the 120-acre repository is filled to design capacity (6.2 million
cubic feet), the four vertical access shafts will be sealed, isolating
the waste in a massi\·e cocoon of impermeable salt, far below the
biosphere. Current regulations require surface installations to be
dismantled and removed, and permanent markers to be left behind
to warn future generations against the hazards of disturbing the
repo::iitory The project's owner, the U. S Department of Energy,
estimates that it will take 35 to 50 years to complete the project
Natural Isolation Analogues
The purpose of a deep geologic repository is to permanently
isolate ecotoxic waste. Performance assessment is the scientific
discipline that helps to establish sufficient certainty and confidence
in the long-term performance of an isolation system. It compares
the expected performance of a specific site to theoretical models
and practical analogues. An analogue that provides effective
containment under conditions less favorable than those found in
the site under study strengthens the degree of certainty and confidence in satisfactory performance of that site. Scientists have in
recent decades investigated many analogues relevant to deep
gPt>l(>gic i~Plation (ANS 1995).
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Until 25 years ago, we were justified in assuming that nature was
not capable of starting and sustaining a nuclear chain reaction
Support for that assumption rested in part on the observation that
the natural isotopic composition of uranium was a constant everywhere. Then, in 1972, French scientists were IP<l by their discovery
of some uranium ore of a different isotopic composition to a
uranium mine near Oklo, Gabon, in western Africa (ANS 1995;
Cowan 1976). Field studies detected abundant fission product
elements in the depleted uranium vein, prompting one inescapable
conclusion: Two billion years ago, several natural fission reactors,
operating for a period between hundred-thousand and one million
years, at temperatures between 160 and 360" C, generated over
15,000 megawatt-years of energy, equivalent to the output of a 1500
megawatt power reactor for ten years. In the process, they consumed about 6.5 tons of uranium-235.
The most remarkable fact about Oklo, applicable to deep geologic isolation, is that most of the spent fuel and fission products,
including even traces of krypton and xenon, remain immobilized in
the rocks immediately surrounding the reactors. The Oklo rocks
served in multiple capacities: as slow reactor fuel, as (poor) migration pathways, and as final waste repository matrix. Nature,
without human enhancements such as engineered repositories,
demonstrated its ability to permanently confine radiotoxic materials. The evidence provided by Oklo therefore refutes the argument
that deep geologic waste isolation is merely an unproven concept
or an experiment.
Oklo is just one of several natural analogues for deep geologic
isolation studied in the last two decades (ANS 1995). Such studies
compare the processes expected and predicted to affect waste
repositories with similar slow processes that took place in nature in
the past. The Canadian Cigar Lake uranium ore deposit, for
example, lying now under about 430 meters of less than ideal
(impermeable) overburden, has survived 1.3 billion year~ ( i major
geologic and climatic upheavals without any of its constituents
1
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ever reaching the surface. At the Brazilian Pocos de Caldas uranium and thorium ore deposits, the most naturally radioactive
locations on the Earth's surface, scientists investigated the processes by which groundwater transports and redistributes radionuclides. The researchers found that their theoretical models were far
more conservative than actual results from observations, i.e., that
radionuclide mobility is generally much lower than predicted, and
that natural confinement is better than expected. Other studies
(ANS 1995) include archaeological and industrial analogues such as
Roman concrete, Minoan (volcanic) tuff, and Mesopotamian
bitumen. They prove that man-made objects, under the right
circumstances, can be preserved and isolated for many thousands
of years, even without any intention or design. Natural analogues,
therefore, lend credibility to the concept of permanent deep geologic isolation in engineered repositories such as the WIPP.

Engineered Analogues
The WIPP is a unique facility only in the strictest sense, specifically in its political and administrative limitation to accommodate
only transuranic waste generated by the U.S. defense programs. In
its broader aspect as a deep geologic repository in salt, however, the
WIPP is building on experience elsewhere. Salt and potash mines
world-wide have been put to uses other than mining for centuries.
They serve as churches in Colombia and Poland and as sanatoriums; they have served as factories (munitions), farms (mushrooms,
chicken), and temporary store-houses (art treasures, documents,
and other valuables). A quarter of a century ago, Germany began
using former and still operating mines to dispose of chemotoxic
waste, and two mines accommodate radiotoxic waste (Herrmann
1993). Their combined operating experience in excess of half a
century has not revealed any obstacles to satisfactory long-term
performance.
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When we compare the salient features of the largest and longestoperating foreign repository with equivalent characteristics of the
WIPP, we find without exception that conditions at the WIPP are
more conducive to safe, long-term isolation. Both repositories lie at
about the same depth below the surface. But one almost egregious
difference concerns aquifers above the repository and their use.
At the WIPP, the salt above the repository is 1300 feet thick. The
non-salt overburden above that is another 850 feet thick and
contains two thin, porous and fractured brine-bearing dolomites.
The "better" of the two is about 25 feet thick. Some hydrologists
refuse to label that dolomite an aquifer because they dispute that it
yields potable water or constitutes a valuable source of supply.
Nevertheless, the WIPP has spent and continues to spend considerable resources to characterize this "aquifer" and to evaluate its
potential as a pathway for radionuclide migration outside the
project boundary, because of the implied (but far-fetched and
implausible) contamination of drinking water sources.
By contrast, at the German repository with the longest operating
record, the Herfa UTD, the non-salt, mostly highly permeable
overburden is twice as thick as at the WIPP, leaving therefore only
half as thick an impermeable salt cover above the actual repository
horizon. Embedded between impermeable clay layers within the
permeable non-salt overburden lies a heavily fractured dolomite,
about three-times as thick as and much closer to the repository level
than the principal WIPP "aquifer". The German company that
operates the potash mine, whose mined-out openings accommodate the chemotoxic waste, disposes into its dolomite huge quantities of potash-refinery waste brine. Since 1925, it has injected in
excess of three billion barrels. The annual regulatory allowance is
on the order of 150 million barrels. Equivalent injection activity
above the repository horizon at or anywhere near the WIPP would
most likely create the perception of a hazard and doom the project.
The WIPP disposal area is free of any tectonic or seismic faults
and of igneous intrusions, while the Herfa UTD is transected by
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numerous vertical basalt dikes. These 14 to 25-million years old
intrusives present a splendid natural analogue for high-level, hot
radioactive waste and its interactions with the host salt, set within
an engineered analogue for the WIPP and for potential future
repositories in the US (Knipping 1989). Basaltic magma with a
temperature of about llSD°C intruded into salt beds that had a
temperature of about SO"C. At the contact between basalt and salt,
the temperature reached about 790"C, slightly below the melting
point of salt (801°C). Within one year, the contact temperature
declined below lOO"C. Contact metamorphism (mobilization and
recrystallization processes in the salt, resulting from the heat of the
adjacent dike) did not spread beyond just a few centimeters.
The temperature at the interface between a high-level waste
container and the surrounding salt is expected to reach at most
about 200"C. That amounts to about one-fourth the temperature at
the basalt/salt contact. The heat transfer from the waste container
to the salt will last somewhat longer than from the basalt to the salt.
Nevertheless, this natural analogue within an engineered analogue
demonstrates that the heat from high-level radioactive waste
containers affects the chemical and mineralogical composition of
the surrounding salt for at most a few centimeters.
Another aspect, relevant to long-term isolation, of magmatic
dikes intruded into salt is that carbon dioxide which exsolved from
the cooling magma is then trapped in the interstices between salt
crystals near the dike, often under high pressure. The fact that
mining occasionally encounters these gas pockets proves that the
salt is impermeable even to gases for several tens of millions of
years. Salt will therefore definitely confine solid wastes practically
forever, protecting and preserving the environment.

Challenges and Opportunities
All operating deep geologic repositories in salt are using underground space that is a byproduct of the mining fur natural

fi

resources. All were retrofitted on to operating or inactive mines.
Unlike the WIPP, they were not originally designed for the single
purpose of providing permanent isolation from the biosphere. But
these dual-purpose facilities have proven their effectiveness during
more than half a century of combined operating experience.
The government-owned WIPP is approaching its 25th anniversary since conception, and its ninth year since first reaching technical readiness for waste. Yet real, actual waste inside the WIPP
remains the crucial element still missing from success. Meanwhile,
political inertia, media-fanned radiophobia, general scientific and
technical ignorance, and a thicket of regulatory and legal obstacles
remain challenges to be conquered. By contrast, it took a private
German company just four years recently to obtain the permit for
operating a repository for highly chemotoxic wastes in a still
producing potash mine. This feat was achieved in the country with
the best reputation for environmental protection in all of Europe, a
country with one-third the population of the U.S., living in an area
only slightly larger than the state of New Mexico.
A WIPP in full operation should give other government and
private enterprise projects of a similar nature the boost required to
become additional success stories. The state of New Mexico is
particularly well suited for follow-on projects not only because of
the WIPP but also because its southeastern quadrant is home to the
essence of the U.S. potash industry. Mining for potash started near
Carlsbad in 1931. Up to seven companies at a time produced potassium chloride and magnesium-potassium sulfate from six out of
eleven ore zones or seams. New Mexico accounts for over 80
percent of domestic production and supplies about 25 percent of
domestic consumption. The state is estimated to hold over half of
all U.S. potash reserves remaining to be mined.
Mining during the last six-and-a-half decades has generated an
immense network of underground space in the Carlsbad Potash
Basin. Substantial portions of that space have been lost to salt
closure and subsidence. But the total mined area is so large that
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significant usable space remains available for waste disposal. And
even if all the space previously excavated were assumed lost, the
operating mines ha\'e a combined annual production capacity of 2.7
million tons of potash. At an average ore grade of slightly less than
13 percent, that amounts to over 20 million tons of ore mined per
year.
Most potash ore is extracted from federal mineral leases that are
administered by the Bureau of Land Management. If necessary, the
mineral rights' owner could prescribe mining in such a fashion
(leaving enough support pillars) to assure safe secondary use of the
mined spaces for waste isolation. Managing mined underground
space on public lands as an asset, using it to isolate waste rather
than letting it go to waste, will reduce the need for, and the environmental long-term liability of, near-surface landfills containing
ecotoxic wastes.
Public Perception and Participation
Representative forms of government do not have the ability or
resolve in peacetime to force waste repositories or other controversial projects on to unwilling populations. Citizens' initiatives and
stakeholders are claiming an increasing share of the public decision
making process. The public's perception of waste management,
especially of ecotoxic waste, is fundamentally negative. That
general attitude expresses itself in acronyms such as NIMBY (Not
!n My _I2ack Yard) or BANANA (12uild Absolutely Nothing Anywhere Near Anything). In light of this widespread negative
reception, it is crucial to take a close look at one of the very few
controversial projects actually supported by the local populace.
The prime example is the WIPP.
Without local and regional support from the start, the WIPP
most likely would have foundered several times during its development (Rempe 1995). The citizens of Carlsbad have a unique
perspective on deep geologic disposal, based on relevant personal
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experience. That experience includes a general familiarity with
their geologic environment because of two neighboring national
parks, Carlsbad Caverns and Guadalupe Mountains. Other contributing factors are decades of working experience in hydrocarbon
and potash extraction. Local potash mines accommodated some
early investigations and are partners in experiments and technology demonstrations. And the finishing touch may well be an
underground nuclear test shot 36 years ago, the Gnome explosion,
part of Project Plowshare, in the salt beds 25 miles southeast of the
city. Carlsbad was not and is not afraid of things nuclear. The
Gnome site does not attract organized public tours as does the
historic Trinity site north of White Sands National Monument. The
Environmental Protection Agency still regularly monitors groundwater observation wells near Gnome for radioactive contamination,
but has found none. It is worth a footnote that Gnome is only half
as deep as the WIPP, and that the WIPP land withdrawal area
encompasses 16 square miles, in stark contrast to the Gnome site
where cattle graze right on top of Ground Zero, and drilling is
prohibited on only one square mile.
Carlsbad citizens continue to support the WIPP by an overwhelming majority. They know that the waste accumulated in the
course of the nuclear weapons program that preserved our freedom
needs to be managed in a safe and environmentally responsible
manner. They know that it is morally unconscionable to leave that
legacy to their descendants. And they know that the Carlsbad
Potash Basin contains the necessary natural resources and the
technical and scientific expertise to provide permanent solutions to
all ecotoxic waste management. They are the key to the success of
the WIPP, and they will be the key to the success of spin-offs and
follow-on projects.
New Mexico's leadership in deep geologic waste isolation has only
just begun.
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Calculations and experimental studies indicate the possibility of crack propagation in the rock formation containing the Waste Isolation Pilot Plant (WIPP) in Southeastern
New Mexico. The hypothesized crack would be caused by
waste gas pressure build-up internal to the WIPP, which
could exceed the pressure induced by the overlaying rock
(lithostatic pressure). The Salado, or salt, formation containing the WIPP repository would be unable to withstand
the tensile stresses imposed by the gas pressure, resulting
in a hydrofracture of the formation. The behavior of a
hydrofracture is calculated using the theory of linear elastic fracture mechanics. Fracture analyses and laboratory
tests indicate that a crack several kilometers in diameter
may propagate within a horizontal layer of anhydrite or
clay.
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The WIPP facility will store transuranic nuclear waste in an
excavated formation which is intended to encase the waste in a
practically impermeable tomb of rock salt for at least 10,000 years.
The site consists of six sediment formations. These formations are:
Surficial S.rnd, Dewey Lake Redbeds, Rustler, Salado, Castile, and
Bell Canyon, as shown in Figure 1. The Salado Formation, which
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COMPARATIVE STRATIGRAPHY: UTD/WIPP
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Figure 1: Comparative Stratigraphy UTD/WIPP
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CONTRASTING CHARACTERISTICS: UTD/WIPP
UTD

WIPP

Total salt thickness

270 m.

600 m.

Salt overburden

175 m.

400 m.

Mineralogy

Complicated

Simple

Basalt Penetrations

Yes

No

Age of gas inclusions
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Repository below aquifer
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Brine injection

500x10 6 m 3
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Engineering design

Former mine

Designed repository

Mining method

Conventional

Continuous

Time to room closure

Geologic
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Expected operating life
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Department of Energy
Idaho Operations Office
850 Energy Drive
Idaho Falls, Idaho 83401-1563
January 14, 1999

Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
1190 St. Francis Drive
Sante Fe, New Mexico 87505
SUBJECT: COMMENTS ON THE WASTE ISOLATION PILOT PLANT (WIPP) REVISED
DRAFT RCRA PART B PERMIT (OPE-WM-99-004)
Dear Hearing Clerk:
The Department of Energy - Idaho Operations Office (DOE-ID) and Lockheed Martin Idaho
Technologies Company (LMITCO) have prepared the enclosed comments on the WIPP revised
draft hazardous waste storage and disposal permit. The New Mexico Environment Department
(NMED), on November 13, 1998, issued the permit for public comment. Approval of a final
hazardous waste permit that generator sites can comply with is important to ensure our site's
continued compliance with State of Idaho agreements and regulations.
The Idaho National Engineering and Environmental Laboratory (INEEL) has participated in the
DOE National Transuranic (TRU) Program's waste characterization program since 1990. We
have developed extensive knowledge and operational experience in implementing TRU waste
management, characterization, and certification programs. DOE has devoted significant
resources and attention to the INEEL TRU waste program as the INEEL manages the largest
quantity of TRU mixed waste stored in the DOE complex.
We have completed our review of the draft permit and have enclosed 27 technical comments
that address inconsistencies with EPA approved procedures or practices, clarifications of
ambiguous requirements and technical requirements that are not adequately addressed in the
permit. In addition we have provided text clarifications and text corrections. Text clarifications
are items where we have identified inconsistencies with the language in the permit and have
provided justification for implementing the suggested change. Text corrections are items where
we have identified transcription errors and have simply summarized needed changes for your
convenience. During our review of the checklist tables, numerous transcription errors and
inconsistencies were identified. We believed that providing corrected tables would be the
easiest method of identifying the corrections than merely to describe them in written form. All of
our comments identify the draft permit section, page, and line number.
We would like to take this opportunity to thank NMED for its thorough review and incorporation
of our earlier comments. We have attempted to perform a similar in-depth review of the revised
draft permit and hope that NMED will again perform a careful review of our comments.

I,

Hearing Clerk
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January 14, 1999

We appreciate the opportunity to provide comments on the revised draft permit. Please contact
either Jerry Wells of my staff at (208) 526-5296 or myself at (208) 526 1878 if there are any
questions.
Sincerely,

_ /_

/J t,1;i l;u!J

Lori L. Fritz, Manager
Waste Management Programs
Enclosure
Cc: E. K. Hunter, DOE-CH
M. Sullivan, DOE-HQ
8. Monson, Idaho of Department of Quality
K. Trever, Idaho State Oversight

Idaho National Engineering and Environmental Laboratory
Comments on the WIPP Draft Permit, Dated November 13, 1998
Comment 1: Collecting and Compositing Three Sub-samples Per Core
Requirement
Three sub-samples will be collected from the vertical core to form a single 15 gram composite
sample. The sampling locations shall be randomly selected within three equal-length subsections
of the one along the long axis of the liner and access to the waste shall be gained by making a
perpendicular cut through the liner and the core.

Affected Draft Permit Section
Page Bl-15, Bl-2a (2), lines 30-34.
Page B 1-16, line 4 and 15

Proposed Change
Page B 1-15, lines 30 - 34: Delete the following statements, "Three sub-samples will be collected
from the vertical core to form a single 15 gram composite sample. The sampling locations shall
be randomly selected within three equal-length subsections of the one along the long axis of the
liner and access to the waste shall be gained by making a perpendicular cut through the liner and
the core."
Replace with the following statement, "The sampling locations shall be randomly selected along
the long axis of the liner and access to the waste shall be gained by making a perpendicular cut
through the liner and the core."
Page Bl-16, line 4: Delete "15-gram".

J ustijication
Three sub-samples are unnecessary for the following reasons:

I. EPA sampling methodology does not allow volatile organic samples to be composited,
because doing so releases the volatile organic compounds thus biasing the sample results low. If
implemented, as defined in the Draft Part B permit, sample integrity for volatile organics will be
compromised.
2. Sampling of the cores is based on a truly random coordinate location scheme in three
dimensions. Taking three sub-samples along the core length contradicts the random location of
the vertical coordinate for obtaining a sample.
3. Sampling is performed to determine the variability within the waste stream and is not intended
to characterize the variability within each drum. The variability within a drum is irrelevant given
that the sample location is randomly located, and therefore, a single sample per drum is adequate.
4. Fifteen gram samples is not required to meet the PRQLs and MDLs and is contrary to DOE
ALARA and waste minimization policies. Laboratories should select the appropriate sample size
based on analytical protocols to meet the specified DQOs.

/NEEL Waste Characterization Program Impact
The INEEL currently samples for volatile organics by randomly selecting along the long axis of
the liner. The Part B Permit requirement could needlessly invalidate four years worth of data at a
cost of over 7 million dollars. As a result the INEEL would not be able to meet the Settlement
Agreement with the state of Idaho. Violation of the Settlement Agreement would result in the
suspension of DOE spent fuel shipments to the INEEL. As a result the nonproliferation policy of
the United States, which is a national security priority, could be jeopardized. Re-sampling and
analysis of over 300 drums of transuranic waste would be required with no value added to data
quality.

Comment 2: Compositing Samples for Metals, Polychlorinated Biphenyls and
Semi-volatile Analyses
Requirement
The representative subsection is chosen by randomly selecting a location along the portion of the
core (i.e. core length).

Affected Draft Permit Section
Page B l-16, Section B l-2a(2), line 18.

Proposed Change
Add "or compositing the entire length of the core" to the end of the sentence in line 15 through
17.

J ustijication
Compositing the entire length of the core rather than a randomly selected subsection is an equally
viable if not superior sampling method for metals, polychlorinated biphenyls, and semi-volatiles
because the entire length of the waste is sampled rather than a portion.

/NEEL Waste Characterization Program Impact
The INEEL currently collects a composite sample for metals and semi-volatile organic
compounds along the entire core length and has done so since the inception of the project. If
implemented the Part B Permit requirement could invalidate four years worth of data at a cost of
over $7 million. As a result the INEEL would not be able to meet the Settlement Agreement with
the state of Idaho. Violation of the Settlement Agreement would result in the suspension of DOE
spent fuel shipments to the INEEL. As a result the nonproliferation policy of the United States,
which is a national security priority, could be jeopardized. Re-sampling and analysis of a
significant amount of waste, over 300 drums, would be required with an overall reduction in data
quality.

Comment 3: Visual Examination as a QC Check on Radiography
Requirement
The radiography results shall not be made available until after the visual examination 1s
completed.

Affected Draft Permit Section
Page B l-24, Section B l-3b(3 ), 1ine 21-22
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Proposed Change
Delete the statement "The radiography results shall not be made available until after the visual
examination is completed."

Justification
Standard industry practice to perform a quality control check on processes or items does not
exclude prior knowledge or available information. INEEL reviews radiography tapes prior to
visual examination to obtain necessary information for proper glovebox operations, such as
identifying potential safety considerations and requirements for specific tools and equipment.
Reviewing this information also enhances the operator's ability to identify nonconforming or
prohibited items that may be present. The more information that is provided to the operators, the
greater degree of success they will have in determining the miscertification rate of radiography,
which is the primary purpose of visual examination. In addition a complete tape record of the
visual examination record is available thus eliminating the possibility of biasing the results.

/NEEL Waste Characterization Program Impact
ANL-W safety and operations personnel require the preview of radiography tapes prior to visual
examination of waste. This requirement would potentially violate safety procedures and
invalidate the results from waste that has been visually examined to date.

Comment 4: Waste Stream Profile Form Certification Signature
Requirement
In the draft permit the Waste Stream Profile Form Certification statement is to be signed by the
generator/storage site waste certification official.

Affected Draft Permit section
Page B-8, Section B-1 d, lines 25-26

Proposed Change
Change waste certification official to site project manager.

Justification
Change is needed to be consistent with the designation given in Figure B-1. The site project
manager is responsible for reviewing and approving the data. Because the waste stream profile
form summarizes this data, the site project manager is the appropriate person to sign the statement
that the data is complete and accurate.

/NEEL Waste Characterization Program Impact
INEEL's current procedures are consistent with the WIPP WAC, Revision 5 and the waste stream
profile form in the draft permit that requires the site project manager to sign the waste stream
profile form.

Comment 5: Repackaged Retrievably Stored Waste
Requirement
Repackaged retrievably stored waste will be considered newly generated waste.
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Affected Draft Permit section
Page 8-17, Section 8-3d(2), lines 23-24
Proposed Change
Delete the statement, "Repackaged retrievably stored waste will be considered newly generated
waste."
Justification
Newly generated waste is defined on Page 8-2 line 25. The requirement to characterize
repackaged waste as newly generated waste is inconsistent with that definition, and is not
necessary to comply with the DQOs.
Based on operational considerations, sites may characterize repackaged waste in accordance with
the requirements for retrievably stored or newly generated waste. The waste characterization
techniques for newly generated and retrievably stored waste result in the same data of equal
quality; therefore, the Permit should not mandate that repackaged retrievably stored waste be
managed as newly generated waste. Sites should have the option to determine which strategy is
most effective and efficient for their operations.

/NEEL Waste Characterization Program Impact
INEEL's program characterizes all TRU waste as retrievably stored waste. Repackaged and
visually examined waste is not re-characterized as newly generated waste. INEEL procedures
would require revision to add newly generated waste characterization requirements to the
acceptable knowledge and repackaging protocols.
Additional facilities, equipment, and trained personnel would be required to add newly generated
waste characterization protocols to the INEEL program. Such a requirement would significantly
complicate the waste characterization process, delay operations, and increase costs, with no added
value to data quality.

Comment 6: Reconciliation of DQOs during Batch Data Report Review
Requirement
The site project manager must sign on the batch data report that the reconciliation with the DQOs
was performed (Section 83-12).
Affected Draft Permit Section
Page 83-28, Section B3- l 0, line 7
Proposed Change
Delete line stating "reconciliation with the DQOs was performed (Section 83-12).
Justification
Reconciliation with DQOs is conducted on a waste stream basis as described in 83-1 I, not by
batch. The statement is incorrect and the requirement is correctly specified in Section 83-11.
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!NEEL Waste Characterization Program Impact
DQOs cannot be reconciled on the basis of batch data reports. The INEEL currently complies
with the requirement in 83-11 to reconcile DQOs on a waste stream basis and provide that
information with the waste stream profile form to DOE.

Comment 7: Reporting Nonconformances to the Permittees
Requirement
For any non-administrative nonconformance related to applicable requirements specified in this
W AP, identified at the site project manager signature release level, the Permittees shall receive
written notification within five calendar days of identification and shall also receive a
nonconformance report within thirty calendar days of identification of the incident. The
Permittees shall require the generator/storage site to implement a corrective action to remedy the
nonconformance prior to management, storage, or disposal of the waste at WIPP. The Permittees
shall send NMED a monthly summary of nonconformances identified during the previous month,
indicating the number of nonconformances received and the generator/storage sites responsible.
The Permittees will receive written notification of all nonconformances identified during the site
project manager review within five days of identification. The Permittees will also receive a
nonconformance report within thirty days of identification. The generator/storage site will
implement a corrective action process and resolve the identified nonconformance prior to the
Permittees management, storage, or disposal of TRU mixed waste at WIPP.

Affected Draft Permit section
Page 83-5, Section 83-1, line 8-19
Page 83-35, Section 83-13, line 20-24

Proposed Change
Revise Page 83-5, Section 83-1, lines 8-19 as follows: For any non-administrative
nonconformance related to applicable requirements specified in this W AP (i.e., a
nonconformance associated with failure to meet required testing, sampling, or analytical QAOs as
reflected in quality control sample acceptance criteria), which are identified at the site project
manager signature release level, the Permittees shall receive written notification within thirty (30)
calendar days of identification in the form of a nonconformance report. The Permittees shall
require the generator/storage site to implement a corrective action which remedies the
nonconformance prior to management, storage, or disposal of the waste at WIPP. The Permittees
shall send NMED a monthly summary of nonconformances identified during the previous month,
indicating the number of nonconformances received and the generator/storage sites responsible.
Revise Page 83-35, Section 83-13, line 20-24 as follows: The Permittees will receive a
nonconformance report for all non-administrative nonconformances identified during the Site
Project Manager review within thirty calendar days of identification. The generator/storage site
will implement a corrective action process and resolve the identified nonconformance prior to the
Permittees management, storage, or disposal of TRU mixed waste at WIPP.

Justification
The term "non-administrative nonconformances" should be more clearly defined to ensure
compliance with this requirement.
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Currently, the draft permit requires two forms of written notification at different times. This will
lead to an excessive paperwork burden for the Permittees and the sites. By limiting the
notification to one form (i.e., the nonconformance report) and one time frame, the Permittees are
still notified in writing and it will be easier to track and manage these notifications.
Immediate notification (5 days) of nonconformances is not necessary because the waste cannot be
shipped until the corrective action is implemented. Real time monitoring of nonconformances by
the Permittees is not necessary and impacts site (both INEEL and WIPP) operations. The
nonconformance process is audited by CAO and ensures that corrective actions are taken prior to
waste certification. This requirement adds significant administrative burdens with no value added
to ensuring compliance.

/NEEL Waste Characterization Program Impact
The project office would unnecessarily delay INEEL operations to accommodate real time
reporting of nonconformances.

Comment 8: Evaluation of Radiolysis
Requirement
This comparison will include an analysis of radiolytically derived voes. The Permittees will also
consider radiolysis when assessing the presence of listed waste, and will consider whether
radiolysis would generate wastes, which exhibit a toxicity characteristic.

Affected Draft Permit Section
Page B-10, Section B-3a( 1), line 24-27

Proposed Change
Change "will" to "may"

Justification
As written the requirement is difficult to comply with. Radiolysis could produce a wide variety
of voes at a variety of concentrations. It is unclear what would be gained by requiring sites to
address radiolytically generated voes. If a site needs to justify its hazardous waste
determinations, radiolysis is only one of many justifications. There is no basis to specifically
require an evaluation of radiolysis.

/NEEL Waste Characterization Program Impact
!NEEL currently has no acceptable knowledge information regarding the presence of VOCs
based on radiolysis of waste materials. The majority of the retrievably stored TRU waste is from
RFETS and contains ReRA-regulated hazardous waste. The evaluation of radiolytic processes is
not necessary to support waste characterization and would increase paperwork needlessly.

Comment 9: Radiography Precision
Requirement
Additionally, the precision of radiography is verified prior to use by tuning precisely enough to
resolve a 2-2T hole in a steel block and through viewing an image test pattern.
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Affected Draft Permit Section
83-11, Section 83-4, line 30-31

Proposed Change
Reword sentence to state "Additionally, the precision of radiography is verified prior to use by
tuning precisely enough to demonstrate compliance with QAOs through viewing image test
patterns."

Justification
Real-time radiography cannot use resolution of a 2-2T hole in a steel block to determine
precision. The reference to resolve a penetrameter's 2-2T hole in a steel block is a standard
requirement for film-type radiography when material and thickness are known. An ASTM-E 142
hole type penetrameter contains three holes T, 2T, and 4T, where T is the thickness of the
penetrameter. The first "2" indicates that the penetrameter shall be 2% of the thickness of the
specimen; the "2T" indicates that the hole having a diameter twice the penetrameter thickness
shall be visible on the finished radiograph. Given the wide range of materials (specimens) of
varying thickness found in waste drums, this specification is of no value. Furthermore, tuning the
system to meet the 2-2T requirement results in a system that is tuned to imaging the steel block.
X-ray filters and camera setting must be changed to meet this requirement. This change results in
a system that is not tuned to image TRU waste. Specifying the type of test pattern is not necessary
to demonstrate compliance and will vary with equipment. That technique is applicable only to
systems that use pictures rather than real time analysis.

/NEEL Waste Characterization Program Impact
!NEEL uses real-time radiography and uses image test patterns to determine prec1s1on. This
change may require !NEEL to obtain different equipment and rerun containers characterized to
date.

Comment 10: Tentatively Identified Compounds
Requirement
Page B-10, Section B-3a( 1), line 33-39: In accordance with EPA conventions, 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 they appear in the 20 NMAC 4.1.200 (incorporating 40 CFR 261) Appendix VIII.
and are detected in 25% of the samples from a given waste stream.
Page B-13and B-14, Section B-3d, line 38-40 and 1-11: In the process of 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 in20 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. If the TIC cannot be
identified as a component of the 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 \\ill
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 83 for additional information on TIC identification.
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Page B3-5, Section 83-1, line 20-25: Identification of Tentatively Identified Compounds
In accordance with SW-846 convention, identification of compounds detected by GC/MS that are
not on the list of target analytes shall be reported ... These TI Cs are identified in accordance with
the following SW-846 criteria .....
Page B3-6, Section 83-1, lines 1-16: TICs that meet the SW-846 identification criteria, are
detected in 25% of all samples from a given waste stream, and that appear in the 20 NMAC
4.1.200 (incorporating 40 CFR 261) Appendix VIII, will be compared to acceptable knowledge
data to determine if the TIC is a listed waste in the waste stream. TI Cs may be excluded from the
target 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 a listed waste constituent TIC cannot be attributed to waste packaging
materials, radiolysis, or other origins, the constituent will be added to the target analyte list and
new hazardous waste codes will be assigned, if appropriate. 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. lf a target
analyte list for a waste stream is expanded due to the presence of TI Cs, all samples collected from
that waste stream will be analyzed for constituents on the expanded list.

Affected Draft Permit Section
Page 8-10,
Page B-11,
Page 8-13,
Page B3-5,
Page B3-6,

Section
Section
Section
Section
Section

8-3a( 1), line 33-39
8-3a( 1), line 1
8-3d, line 38-40, Page 8-14, Section 8-3d, line 1-11
83-1, line 20-25
83-1, line 1-16

Proposed Change
Delete Page B-10, Section B-3a( 1), lines 33-39 and replace with the following: In accordance
with EPA conventions, identification of hazardous constituents detected by gas
chromatography/mass spectrometry methods that are not on the list of target analytes shall be
reported as tentatively identified compounds (TI Cs) as described in Section B3- l.
Delete Page B-13 and B-14, Section 8-3d, lines 38-40 and replace with the following: In the
process of performing organic headspace and solid sample analyses, nontarget compounds may
be identified. These compounds will be reported as TICs as described in Section 83-1.
Page 83-5, Section B3-l, insert the following text after the first sentence in section titled
··identification of Tentatively Identified Compounds," "For samples containing TICs with total
ion current peaks greater than 10 percent of the nearest (RT) internal standard, appropriate search
routines of the latest NIST or equivalent mass spectral library must be performed on the 20
greatest in area count. For samples analyzed using external standard quantitation, mass spectral
library searches must be performed on up to 20 TICs (those with the greatest area counts) which
have total ion current peaks greater than 10 percent of the largest target analyte identified, or ten
times the standard deviation of the background. For samples analyzed using FTIRS, a library
search must be performed to determine the five most likely compounds contributing to the
detected interference."
Delete text on Page 83-6, Section 83-1, lines 1-16 and replace with the following:
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"TI Cs shall be added to the target analyte list if included in 20 NMAC 4.1.200 (incorporating 40
CFR Part 264, Appendix IX), and are detected in 25% of the samples from a given waste stream
or waste stream lot."
.. Once added to the target analyte list, the constituents will be evaluated and acceptable
knowledge confirmed in accordance with the requirements specified in Section B4-3d. If the
UCL90 of the mean concentration of the constituent is greater than the PRQL, the Permittees will
require the generator/storage sites to reevaluate acceptable knowledge information to identify
potential source(s) of the constituent (e.g., RCRA-regulated listed waste, packaging materials, or
radiolytic degradation). If the source cannot be identified, new hazardous waste codes will be
assigned, if appropriate."

Justification
To avoid redundancy and the potential for m1s111terpretation and noncompliance with the
requirements, refer to Section B3- l for details on TIC requirements and to Section B4-3d for the
discussion of evaluating/confirming acceptable knowledge and assessing the need to assign new
hazardous waste codes.
Because TICs are qualitatively determined, they cannot be used to evaluate acceptable
knowledge. Until TICs are added to the target list and quantitated, no compliance evaluations
should be made. After TICs become target analytes, then they should be subject to the target
analyte requirements for confirming acceptable knowledge or assigning hazardous waste codes.
Because the draft permit does not limit the numbers of T!Cs this requirement is more stringent
than Federal requirements under RCRA and therefore exceeds New Mexico statutes annotated,
Section 74-44(A). Without the suggested language, sites are required to identify compounds that
may be reflected by very small peaks or in the baseline "noise" of the instrument output. This
could lead to excessive false positive TIC identification.
The SW-846 requirement for reporting TICs is on a sample-by-sample basis. T!Cs are only
reported if they meet the minimum requirements for the major ions relative intensities and
agreement with the reference spectrum. SW-846 requires that only after visual comparison of the
sample spectra with the nearest library searches may the analyst assign TICs. By not specifying
the number and prevalence for TI Cs to be reported, no boundary is placed on the amount of data
analyses required for each sample. This will result in inconsistent compliance approaches at the
sites.
The United States EPA Contract Laboratory Program, National Functional Guidelines for
Organic Data Review requires for each sample, the laboratory must conduct a mass spectral
search of the National Institute of Standards and Technology (NIST) library and report the
possible identity for the 10 largest volatile fraction peaks (or 20 largest semivolatile fraction
peaks) which are not system monitoring compound, internal standard, or target compounds, but
which have area or height greater than 10% of the area or height of the nearest internal standard.
By limiting the number of TICs to 20 for GC/MS and five for Fourier Transform Infrared
(FTIRS), the draft permit remains consistent with SW-846 and the Contract Laboratory Protocol
(CLP).
Appendix IX constituents includes constituents for which analytical methods are available and
therefore is the appropriate list to evaluate for T!Cs. Given that the current target list in the draft
permit includes all F-listed and toxicity characteristic compounds (except pesticides), Appendix
IX is adequate to provide for additional evaluation of constituents that may pose a potential
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impact to human health and the environment at WIPP. Appendix VIII, hazardous constituents,
includes many constituents for which SW-846 analytical methods do not address.
Operational constraints at the sites require that waste be divided into lots for characterization.
TICs may be evaluated on a waste stream lot basis to determine the 25% prevalence. This change
will make the requirement consistent with other portions of the permit.

/NEEL Waste Characterization Program Impact
For each additional target analyte, sites operations must be changed to obtain new standard
mixtures, revise and update procedures and forms, recalibrate equipment, update software input,
demonstrate method performance, and obtain approval of the revised QAPjP and procedures.
Without specified limits established for when TICs must be added to the analyte lists, the target
analyte lists could easily be constantly changing and become so large that laboratory operations
will become unmanageable.

Comment 11: Reporting Performance Data
Requirement
In addition, methods and supporting performance data demonstrating QAO compliance shall be
submitted to the Permittees for review and approval in accordance with Permit Attachment 83.

Affected Draft Permit section
Page 8-11, Section 8-3a(3), line 26 and lines 29-31

Proposed Change
Change title on line 26 from "laboratory selection" to "laboratory qualification"
Reword line 29 to state "In addition, methods and supporting performance data demonstrating
QA Os compliance shall be ensured by the Permittees during the annual/certification audit."

Justification
PDP results are scored and final reports are issued to the sites from the Permittees, therefore they
have copies of this information. Waste is not accepted unless the characterization data meets the
QAOs, therefore the method performance results is not necessary to ensure compliance with the
permit. This additional administrative effort will add no value to the WIPP compliance programs.

/NEEL Waste Characterization Program Impact
Procedures would need to be prepared to specifically address this transfer of information from the
sites.

Comment 12: Radiation Containment Area
Requirement
The Permittees shall require all headspace gas sampling be performed within a radiation
containment area (e.g., glove box or hot/warm cell) on waste containers that are in compliance
with the container equilibrium requirements (i.e., 72 hours at 18 - 29 degrees C).
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Affected Draft Permit Section
Page BJ-I, Section Bl-la, line 9-11

Proposed Change
Delete requirement regarding radiation containment area.
Reword sentence to state "The Permittees shall require all headspace gas sampling be performed
on waste containers that are in compliance with the container equilibrium requirements (i.e., 72
hours at 18 degrees C or higher).

Justification
This requirement has nothing to do with ensuring a representative sample is collected. Radiation
containment area requirement is not RCRA compliance requirement. Based on operational
experience and site protocols, sites may not conduct this work in a radiation containment area.
All Department of Energy (DOE) sites must comply with site-specific radiological control
procedures that may allow headspace sampling outside radiation containment area as is the case
at the INEEL.
Only the lower temperature is important to ensure a representative sample is collected. Higher
temperatures would provide a conservatively high value for the headspace concentration, which is
acceptable for demonstrating compliance with the TSDF-WAC.

/NEEL Waste Characterization Program Impact
!NEEL does not conduct headspace gas sampling in a DOE-designated radiation containment
area. Stored Waste Examination Pilot Plant (SWEPP)/Drum Vent Facility (DVF) uses a High
Efficiency Particulate Air (HEPA)-vacuum with a hood for taking manual gas samples and uses a
containment silo for online sampling. Argonne National Laboratory-West (ANL-W) samples
inside a hot cell (Waste Characterization Chamber). Any modifications to operating facilities
would require a modification of program documents even if no changes to sampling or analytical
techniques are associated with the modifications.

Comment 13: Changes to Data
Requirement
Data changes shall only be made by the individual who originally collected the data or an
authorized supervisory representative from the same department.

Affected Draft Permit Section
Page 83-22, Section B3- l 0, line 22-24

Proposed Change
Change to state "Data changes shall only be made by the individual who originally collected the
data or an authorized representative."

Justification
The requirement is too prescriptive. There is no basis to limit authority for changing data to
supervisors within the same department as the person generated the data. As long as the person is
trained and authorized to participate in the program e.g. quality assurance organization, changes
to data could be made without affecting data quality or compliance.
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!NEEL Waste Characterization Program Impact
At the INEEL, the TRU waste characterization site project office interfaces with numerous
departments, including subcontracted services from ANL-W. Restrictions associated with
supervisory positions or same departments will significantly affect the efficiency of operations
and, in some cases, may be contrary to current site procedures.

Comment 14: Canister Leak Test
Requirement
Prior to cleaning, a 24-hour leak test shall be performed on all canisters.

Affect Draft Permit Sections
Page Bl-11, Section Bl-lc(l), line 14-15.

Proposed Change
Reword to state, "Prior to cleaning, a 24-hour leak test or pirani gauge test shall be performed on
all canisters.

Justification
The pirani gauge test is more accurate and effective than the 24-hour leak test.

!NEEL Waste Characterization Program Impact
INEEL uses the pirani gauge test to leak check its canisters. Previous data would have to be
reevaluated and new procedures developed to address this requirement. The time required to
perform this test is greater than current practice with no added value to data quality.

Comment 15: Review of Radiography Tapes
Requirement
Radiography tapes will be selected randomly from at least one percent of containers received at
WIPP and will be reviewed and compared to radiographic data forms.

Affected Draft Permit Sections
Page B-7, Section B-lc, lines 27-30

Proposed Change
Delete lines 27 - 30 on Page B-7 that states "Radiography tapes will be selected randomly from at
least one percent of containers received at WIPP and will be reviewed and compared to
radiographic data forms." Add the statement "The generator sites will randomly select
radiography tapes and compare the results to the radiographic data forms as specified in Section
Bl-3b (2)."

J ustijication
QC requirements for radiography tapes are described in Attachment Bl and require sites to
perform an independent replicate scan of one container per testing batch or one per day, as well as
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on independent observation of one scan per testing batch or one per day that is not the replicate.
The requirement to review one percent of the tapes of drums received at WIPP is less stringent.
This condition would require a redundant review of tapes after the wastes were sent to WIPP. To
ensure the waste acceptance criteria are met, the QC review is more effectively performed as part
of waste characterization and before waste is sent to the WIPP facility.

/NEEL Waste Characterization Program Impact
In accordance with 81-3, INEEL reviews one radiography tape per testing batch or one per day.
The additional reviews of radiography tapes after waste shipment would require additional
procedures to select tapes per shipment and additional radiography operators and equipment to
conduct these redundant checks of the tapes. This requirement provides no additional assurance
of compliance with the W AP or data quality.

Comment 16: Samples for the Preliminary Estimate
Requirement
New 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.

Affected Draft Permit Sections
82-4, Section 82-2, line 10

Proposed Change
Delete the word "new."

Justification
The term "new" is unnecessary and implies that other samples do not need to meet the W AP
requirements.

/NEEL Waste Characterization Program Impact
This change will clarify the requirement and help avoid a potential noncompliance with the WAP.

Comment 17: Reconciling DQOs for Visual Examination
Requirement
For each waste stream characterized, the Permittees shall require each Site Project Manager to
determine if sufficient data have been collected to determine the following W AP-required waste
parameters:
Whether a sufficient number of waste containers have been visually examined to determine \vi th a
reasonable level of certainty that the UCL 90 for the miscertification rate is less than 14 percent.

Affected Draft Permit Sections
Page 83-30, Section 83-11, line 18-20
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Proposed Change
Delete the text in the last bullet and add a separate paragraph that states, :n addition the
Permittees shall require each Site Project Manager determine if a sufficient number of waste
containers have been visually examined from the total waste population that was characterized
over at least a 12 month period to determine to a reasonable level of certainty that the UCL 90 for
the miscertification rate is less than 14 percent. The miscertification rate shall be determined each
year based on results of certification activities over a minimum of 12 months and that rate applied
to the subsequent 12 month period as described in Section B2- l.

Justification
Correction is necessary to be consistent with the statistical approach described in Section 82-1.
Visual examination results are evaluated based on results of all waste containers certified over a
minimum of a 12 month period, not on a waste stream basis.

!NEEL Waste Characterization Program Impact
INEEL currently complies with the requirements specified in Section B2 with regard to visual
examination and determining the miscertification rate. This requirement is contrary to the
required statistical methods; therefore, sites cannot provide this information on a waste stream
basis.

Comment 18: Sample Custody
Requirement
This form will include prov1s10ns for a description of final waste container disposition and
signature of individual removing waste container from custody.

Affected Draft Permit Sections
Page B 1-26, Section B 1-4, line 35-36

Proposed Change
Replace the term "waste container" with "sample."

Justification
It is inappropriate to document waste container disposition on a sample container chain-of.custody form.

/NEEL Waste Characterization Program Impact
JNEEL currently describes the sample disposition. Site-specific procedures and operations would
require modification to comply with this requirement with no added benefit to waste
characterization program.

Comment 19: Trip Blanks
Requirement
All shipping containers will contain appropriate
cross-contamination.
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blank samples to detect any

VOC

Affected Draft Permit Sections
Page 81-27, Section 81-5, lines 33-34

Proposed Change to Draft Permit
Delete the requirement for solid sampling trip blanks to detect voe cross contamination.

Justification/or Change
Some DOT-approved Type 8 shipping containers for radioactive materials cannot be used to
transport liquid samples. Therefore trip blanks would have to be shipped separately, which
defeats the purpose of this sample. Some DOE facilities' safety programs prohibit liquids in glove
boxes so that trip blanks cannot be prepared in the sampling environment.
EPA often does not require the use of trip blanks for solid samples because of the difficulty in
interpreting/correlating trip blank and sample data. Differences in voe absorption and diffusivity
characteristics between the blank matrix and real-matrix solid samples make trip blank data
useless for interpreting solid/sludge sample data. The increase in analyses resulting from trip
blanks is not justified given the limited benefit for solid samples from a public health and
environmental standpoint.

/NEEL Waste Characterization Program Impact
The requirement for trip blanks would increase the voe analysis load for two analytical
methods, total purgeable voes and nonhalogenated voes resulting in increased cost for little
benefit.

Comment 20: Data Quality Objectives Specifying Use of MD Ls
Requirement
To report the average concentration of hazardous constituents in a waste stream, as specified in
20 NMAe 2.1.200 (incorporating 40 eFR 261) Appendix VIII, with a 90 percent confidence
interval, with all averages greater than MDL considered a detection and subsequent assignment of
the waste as a hazardous waste, and to confirm hazardous waste identification by acceptable
knowledge.

Affected Draft Permit Sections
Page B-19, Section B-4a(l), line 26

Proposed Change
Delete the last portion of the DQO statement, "with all averages greater than MDL considered a
detection and subsequent assignment of the waste as a hazardous waste, and to confirm hazardous
waste identification by acceptable knowledge.

Justification
The DQO addresses reporting hazardous constituents to ensure compliance with environmental
performance standards for miscellaneous units, not verifying acceptable knowledge. The DQO is
incorrect as written and is not consistent with the waste characterization requirements in the
WAP.
The DQO for hazardous waste determinations is stated in the other DQO. Hazardous waste
determination is completed using acceptable knowledge and sampling and analysis.
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Other hazardous constituents are reported with 90 percent confidence. These hazardous
constituents have been reported as present in TRU waste by sites based on acceptable knowledge
and are on the current target analyte list in the W AP.
Confirmation of hazardous waste code assigned based on acceptable knowledge is described in
Section B4 and requires that analytical results be evaluated statistically based on the PRQLs,
which are associated with regulatory limits. The MDL varies with equipment and methods used.
Therefore, MDLs are not appropriate for compliance assessments.

!NEEL Waste Characterization Program Impact
!NEEL assigns hazardous waste codes using acceptable knowledge and sampling and analysis as
specified in the W AP. Acceptable knowledge is confirmed in accordance with Section 84, which
specifies use of the PRQL.

Comment 21: Unusable Data
Requirement
The criteria shall address, as appropriate, the following:
Criteria for assessing the usability of data found to be unusable due to severe matrix effects,
mis identification of compounds, gross exceedance of holding times, failure to meet calibration or
tune criteria

Affected Draft Permit Sections
Page 83-4, Section 83-1, line 17-21

Proposed Change
Delete the text "found to be unusable due to" and reword to state "Criteria for assessing the
usability of data based upon the following: matrix effects, misidentification of compounds, or
exceeded holding times.
J ustijication
Data found to be unusable would not be sent to the WIPP; therefore, it will not be evaluated. The
terms severe and gross are subjective and add no value to the requirement. Sites must rerun
samples if calibration or tune criteria are not met, therefore this is not an acceptable criteria to
evaluate data usability.

!NEEL Waste Characterization Program Impact
!NEEL does not currently evaluate unusable data. Samples are rerun if data is unusable.

Comment 22: Data Validation Personnel Requirements
Requirement
Data generation level lists analyst, QA officer and management.

Affected Draft Permit Sections
Page B-61, Figure 8-4
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Proposed Change
Replace "analyst" with "independent technical reviewer" and "management" with "technical
supervisor"

Justification
Change to make consistent with W AP text and clarify roles.

!NEEL Waste Characterization Program Impact
!NEEL uses terms as specified in B3. Procedures would have to be revised to specify other titles.

Comment 23: Use of SW-846
Requirement
1.

For all analytical methods for waste analysis not otherwise specified in Permit Attachment B
I, the Permittees shall require the generator/storage sites to use Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods, EPA Publication SW-846. (Permit Module II, page
II-2). The method exceptions specified in the draft permit are for radioscopy, visual
examination, and headspace gas sampling and analysis that include Procedures 310.1, 310.2,
and EPA Compendium Method T0-14.

2.

For VOC, semi-volatile organic compound (SVOC) or metals analysis, data generated
through analysis of samples from different sites shall be comparable. Comparability is
achieved by using standardized sample preparation and methods that meet the QAO
requirements in Table B3-4 through B3-9, traceable standards and requiring all sites to
successfully participate in the Performance Demonstration Program (PDP). Generator/storage
sites may use the most recent promulgated version of SW-846. Any changes to SW-846
methodology that results in eliminating sample preparation or analytical methods in use at
generator/storage sites must be addressed as a corrective action to address the comparabilit)
of data promulgated before and after the SW-846 modification.

Affected Draft Permit Sections
Module II, Page II-2, Section II.C. l .b
Page B3-15, lines 14 through 23
Page B3-17, lines 7-16
Page B3- I 9, lines 9-18
Tables B-1 and B-3

Proposed Change to Draft Permit
1.

Permit Module II, page 11-2, Section II.C. 1 .b., change to read: For all analytical methods for
waste analysis not otherwise specified in Permit Attachment Bl, the Permittees shall require
the generator/storage sites to use Test Methods for Evaluating Solid Waste.
Physical/Chemical Methods, EPA Publication SW-846 or the Transuranic Waste
Characterization Sampling and Analysis Methods Manual (Methods Manual).
DOE/WIPP-91-043.

"'

In Attachment B3, page B3- 15, lines 14 through 23, change to read: For VOC analysis, data
generated through analysis of samples from different sites shall be comparable. The
Permittees shall require sites to achieve comparability by using standardized SW-846 and/or
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Methods Manual sample preparation and methods that meet the QAO requirements in Tables
83-4 and 83-5, traceable standards, and requiring sites to successfully participate in the PDP.
Generator/storage sites may use the most recent issued version of SW-846 and/or the
Methods Manual. Any changes to SW-846 or Methods Manual methodology that result in
eliminating sample preparation or analytical methods must be addressed as a corrective action
to address the comparability of data collected before and after the SW-846 or Methods
Manual modification.
3.

In Attachment 83, page 83-17, lines 7 through 16, change to read: For SVOC analysis, data
generated through analysis of samples from different sites shall be comparable. The
Permittees shall require sites to achieve comparability by using standardized SW-846 and/or
Methods Manual sample pn;paration and methods that meet the QAO requirements in Tables
83-6 and 83-7, traceable standards, and requiring sites to successfully participate in the PDP.
Generator/storage sites may use the most recent issued version of SW-846 and/or the
Methods Manual. Any changes to SW-846 or Methods Manual methodology that result in
eliminating sample preparation or analytical methods in use at generator/storage sites must be
addressed as a corrective action to address the comparability of data collected before and
after the SW-846 or Methods Manual modification.

4.

In Attachment 83, page 83- 19, lines 9 through 18, change to read: For metals analysis, data
generated through analysis of samples from different sites shall be comparable. The
Permittees shall require sites to achieve comparability by using standardized SW-846 and/or
Methods Manual sample preparation and methods that meet QAO requirements in Table 838 and 83-9, traceable standards, and requiring sites to successfully participate in the PDP.
Generator/storage sites may use the most recent issued version of SW-846 and/or the
Methods Manual. Any changes to SW-846 or Methods Manual methodology that result in
eliminating sample preparation or analytical methods in use at generator/storage sites must be
addressed as a corrective action to address the comparability of data collected before and
after the SW-846 or Methods Manual modification.

5.

Tables 8-1 and 8-3, add footnote to the techniques and procedures to state "Any SW-846
methods or procedures included in the Methods Manual may be used that meet the specified
QA Os.

Justification for Change
Detailing specific SW-846 methods in tables is inconsistent with text allowing use of other SW846 versions. The exclusive use of SW-846 methodologies is more restrictive than EPA
requirements and New Mexico NMSA Sec, 74-44. In the permit application, the use of the
Methods Manual was mandatory and generator/ storage sites are currently using the Methods
Manual. A crosswalk document was included with the permit application that compared the
Methods Manual with SW-846 methods for solid phase waste. This crosswalk specifically
illustrated the analytical procedures found in the Methods Manual were based on and gave
equivalent results to SW-846 methods. EPA has reviewed the Methods Manual and agreed the
methods met the QAOs of this program. Therefore, the generator/storage sites should have the
option of using the Methods Manual or SW-846.
In the permit application, the WIPP required the use of the Methods Manual because these
methods addressed all requirements, including the program analyte lists, quality assurance
objectives, quality control acceptance criteria, for testing, sampling, and analytical methods. For
the analytical methods listed in the Methods Manual, the analyst is referred directly to the
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appropriate section of the corresponding SW-846 method for the requirements of the procedure.
Throughout SW-846, reference is made that the EPA expects laboratories to demonstrate and
document the standard operating procedures are capable of providing appropriate performance
documentation for their intended application. The documentation includes performance data as
well as detailed descriptions of the procedural steps and must be available for review and
inspection upon request from the regulatory authorities.
EPA no longer promulgates SW-846 methods as rules in the Federal Register. EPA now only
issues SW-846 methods with a notice of availability. Including the Methods Manual is consistent
with EPA's performance based measurement system (FR Vol. 63 # 89, May 1998 pg 2543025438) approach, which NMED has incorporated in the draft permit with reference to compliance
with the DQOs.

!NEEL Waste Characterization Program Impact
By requiring use of SW-846 and not the Methods Manual, generator/storage sites each needs to
change the references in their site specific SOPs. This will incur unnecessary resource allocation,
additional training, and redistribution of documents. No advantage exists to this overly restrictive
requirement.

Comment 24: Including Calibration Records and Gas Canister Sample Tags in
Batch Data Reports
Requirement
The Draft Permit Attachment 83 requires the including the calibration records and the gas
canister sample tags in the batch data reports.

Affected Draft Permit Section
Page 83-25, Section 83-10, lines 14-17

Proposed Change to Draft Permit
Reword to state, "The testing, sampling, or analytical data QA documentation (testing batch,
sampling batch, analytical batch or on-line batch) is complete and includes raw data, calculation
records, COC forms, calibration records or reference to the calibration records, QC sample
results, and a reference to the storage location of the gas canister sample tags (if applicable)."

Justification for Change
These records are maintained at the laboratory and are not used as part of the project level data
validation. Therefore, a reference to the record storage location is adequate to document the
calibration and sample custody has been maintained per program requirements.

!NEEL Waste Characterization Program Impact
The draft permit, as written, would result in extensive, needless duplication of records and
concomitant possibility of discrepancies.

Comment 25: Use of the term "Custody"
Requirement
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Sample custody documentation shall be placed inside the shipping container, with the current
custodian signing to release custody. The shipping documentation will serve as proof of custody
during shipment. Therefore, the transporter does not need to sign the chain-of-custody
documentation. However, the sample custody documents shall indicate that the custody of the
samples was relinquished to the shipper.

Affected Draft Permit Sections
Page B 1-28, Section B 1-5, lines 4-9

Proposed Change to Draft Permit
Delete language that refers to transfer of sample custody to the shipper. Reword the second
paragraph as, "Sample custody documentation shall be placed inside the sealed or locked
shipping container, with the current custodian signing to release custody. Transfer of custody is
completed when the receiving custodian opens the shipping container and signs the custody
documentation. Shipping documentation will serve to track the physical transfer of samples
between the two custodians."

Justification for Change
Custody of the samples is never relinquished to the shipper. The Draft Permit recognizes samples
are under custody when in sealed or locked container. Once the chain-of-custody (COC) form is
sealed or locked into the shipping container with the samples, the samples remain under the
custody of the current custodian (the relinquisher) until the receiving custodian at the laboratory
opens the shipping container and signs the COC form to complete the custody transfer. The
shipper does not have access to the samples or COC form. Shipping documentation serves only to
track the physical transfer of samples between custodians.

!NEEL Waste Characterization Program Impact
If the permit language is not changed, all persons shipping samples would need to be trained
sample custodians, and have TRU Waste Program (TWP)-required indoctrination and training.
Using hazardous/radioactive materials shippers (who do not otherwise support the program)
between ANL-W and Idaho Nuclear Technology and Engineering Center (INTEC) would have to
be discontinued.

Comment 26: Data Reporting
Requirement
Attachment B, Introduction and Attachment Highlights, Page B-5, Lines 15-21
Once the required waste characterization is complete, the generator/storage site will complete a
Waste Stream Profile Form to document the results of their characterization activities (see
Section B-ld). The data summary reports, waste stream characterization summary report(s), and
Waste Stream Profile Forms resulting from waste characterization activities shall be transmitted
to the Permittees, reviewed for completeness, and screened for acceptance.
Attachment B, Section B-1 d, Page B-8, Lines 19-20 and Line 23
• A listing of acceptable knowledge documentation used to identify the waste stream
•

The data packages supporting the characterization

Attachment B, Section B-4a(5), Page B-22, Lines 30-32
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Data reports will document the analytical results from the required characterization analyses,
contain the characterization data, and include documentation of required QA/QC activities
associated with the sarµpling and analyses.
Attachment B, Section B-4a(6), Page B-24, Lines 19-31
Summarized characterization information will also be reported on a waste stream basis and
transmitted by hard copy or electronically to the Permittees. Hard copy or electronic waste stream
characterization summary packages will include generator/storage site name, program
identification, waste container numbers, release signatures from the generator/storage Site Project
Manager and Generator/Storage Site Project QA Officer, and a concise narrative summarizing the
results of the generator/storage site project-level review. Permit Attachment B3 provides the
format requirements for generator/storage site hard copy and/or electronic data reports. The report
will briefly describe any problems or other observations (e.g., nonconformance reports,
operational variances).
Once a waste stream is fully characterized, the generator/storage site project manager will also
submit to the Permittees a summary of the waste stream information and reconciliation with
DQOs (Permit Attachment B3).
Attachment B, Section B-4b( 1), Page B-26, Lines 19-21
Another portion of the Phase I verification is the waste stream characterization summary report
package completeness/accuracy review and acceptance by the Permittees as part of the Waste
Stream Profile Form approval process.
Attachment B3, Section B3-10, Pages B3-21 (all) and B3-22, Lines 1-10
B3-10 Data Review, Validation, and Verification Requirements
Data review, validation, and verification requirements include procedures for the review,
validation, and verification of data at the data generation level; the validation and verification of
data at the project level; and the verification of data at the Permittees' level. Data review
determines if raw data have been properly collected and ensures raw data are properly reduced.
Data validation confirms that the data reported satisfy the requirements defined by the user and is
accompanied by signature release. Data verification authenticates that data as presented represent
the sampling and analysis activities as performed and have been subject to the appropriate levels
of data review. The procedures presented in this section ensure that WAP records furnish
documentary evidence of quality.
The Pennittees shall require the sites to generate the following reports for data validation,
verification, and quality assurance activities:
•

A Testing Batch Data Report or equivalent includes all data pertaining to radiography and
visual examination for up to 20 waste containers without regard to waste matrix. It includes
data collection and results, the videotapes of the actual examination, and the appropriate data
form.

•

A Sampling Batch Data Report or equivalent includes all field data pertaining to a group of
no more than 20 samples that were collected for chemical analysis. Sampling Batch Data
Reports may include chain of custody documentation and any measurements taken in the
field such as temperature, pH, conductivity, as well as field notes, logs, and other field
documentation.
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•

An Analytical Batch Data Report or equivalent includes analytical and on-line data from the
sampling and analysis of TRU-mixed waste for an analytical batch of up to 20 samples.
Totals/TCLP analyses results and headspace gas sampling and analyses results are in the
Analytical Batch Data Reports, which may also include summarized sample results,
summarized QA sample results and recoveries, raw data, dates and times of analysis of all
samples, and a case narrative describing any problems encountered or deviations from the
approved analytical methods that occurred during the preparation and analysis of all samples.
Raw data may include all analytical bench sheet and instrumentation readouts for all
calibration standard results, sample data, QC samples, sample preparation conditions and
logs, sample run logs, and all re-extraction, re-analysis, or dilution information pertaining to
the individual samples. Raw data may also include any qualitative or semi-quantitative data
collected for a sample and that has been recorded on a bench sheet or in a logbook.

•

Data Summary Reports or equivalent include all of the final reported results for analytical
and testing data and all associated field and laboratory quality control sample results for a
container. Data summary reports may also include a narrative summarizing the field sampling
conditions, any information needed to correctly interpret the reported data, and notes
regarding any deviations from standard analytical methods that were encountered as a result
of sample matrix or field and/or lab QC problems. A data validation summary may also be
included so that the qualification and usability of the data can be ascertained. A complete list
of the elements required in the Data Summary Reports is in Section B3-l 0.

•

Waste Stream Characterization Summary Packages or equivalent include a compilation of
data summary reports for all sampling, testing, analytical data, and acceptable knowledge
documentation available for waste containers and/or waste generating processes for a waste
stream. The contents of the waste stream characterization summary package are listed in
Section B3-12.

Attachment 83, Section 83-10, Permittees' Level, Page 83-28, Lines 35-38, and Page 83-29,
Lines I- I I
Permittees' Level
The third and final level of data verification occurs at the Permittees' level and must, at a
minimum, consist of an inventory check of the data summary reports to verify completeness. The
Permittees are responsible for the verification that data summary reports include the following:
•

Project-level signature releases

•

Listing of all waste containers being presented in the report

•

Listing of all testing, sampling, and analytical batch numbers associated with each waste
container being reported in the package

•

Analytical Batch Data Report case narratives

•

Site Project QA Officer Summary

•

Data Validation Summary
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•

Complete summarized qualitative and quantitative data for all waste containers with data
flags and qualifiers.

The CAO Office of Regulatory Compliance manager must verify that each data summary report
and waste stream characterization summary report is complete and notify the originating site in
writing of the acceptance status of the data within two weeks of waste stream characterization
summary package receipt. The Permittees will maintain the data as appropriate for use in the
regulatory compliance programs.
Attachment 83, Section 83-12, Data Generation Level, Page 83-31, Lines 25-32

Data shall be transmitted by hard copy or electronically (provided a hard copy is available on
demand) from the data generation level to the project level. Transmitted data shall include all
testing, sampling, and analytical batch data summary reports, and data review checklists. The
report forms and checklists used must contain all of the information required by the testing,
sampling, and analytical techniques described in Permit Attachments B 1 through B6, as well as
the signature releases to document the review, validation, and verification as described in Section
83-10. All testing, sampling, and analytical batch data reports and checklists shall be on approved
forms, as provided in site-specific documentation.
Attachment B3, Section 83-12, Project Level, Pages B3-32, Lines 16-23
Project Level
There are two aspects to project level reporting. First, summarized testing, sampling, and
analytical data must be reported on a per-waste container basis. Second, summarized
characterization information must be reported on a waste stream basis.
Summarized testing, sampling, and analytical data shall be transmitted by hard copy or
electronically from the Site Project Manager to the Permittees when requested. Participating sites
shall combine data from individual waste containers into waste stream characterization summary
packages for reporting. Hard copy or electronic waste stream characterization summary packages
shall consist of the following:
•

Cover page with the site name, program identification, waste container numbers for
containers included in the data package, and release signatures of the Site Project Manager
and Site Project QA Officer

•

Table of contents; and

•

A concise narrative that summarizes the results of the project-level review and briefly
describes any problems or other noteworthy items of interest associated with the data (i.e.,
nonconformance reports, operational variances). The narrative shall include separate sections
which address results of duplicates/replicates and nonconformance reports associated with the
waste containers being reported in the package.

For each waste container being reported in the waste stream characterization summary package.
the following information shall be included:
•

Cover page with the site name, program identification, waste container number, and
approval/release signatures of the Site Project Manager and Site Project QA Officer
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•

A table that relates sample numbers (testing, sampling, and analytical) to waste container
number

•

Table of contents

•

Site Project QA Officer Summary

•

Data Validation Summary

•

Radiography results

•

Waste container headspace gas hydrogen, methane, and

•

Total voe,
applicable)

•

All process knowledge documentation supporting the waste stream characterization

voe summary analytical results

svoe, and metal analytical results for homogeneous solids and soil/gravel (if

Attachment 84, Section 84-4, Page 84-18, Lines 34-43
The Permittees shall require confirmation of acceptable knowledge characterization designations
at the site, as stated in Section 84-3(b ). In addition and prior to notifying a site that a waste
stream can be managed, stored, or disposed at the WIPP facility, the Permittees will review the
Waste Stream Profile Forms and associated data packages to ensure that radiography or visual
examination, headspace-gas sampling and analysis data, and solidified waste sampling and
analysis data confirm hazardous waste characterization-made using acceptable knowledge. The
Permittees shall require all sites to provide all of the required data associated with waste stream
characterization, including summary acceptable knowledge information, radiography or visual
examination, headspace gas sampling and analysis, and solidified waste sampling and analysis
results.

Affected Draft Permit Sections
Attachment 8, Introduction and Attachment Highlights, Page 8-5, Lines 15-21
Attachment 8, Section 8-1 d, Page 8-8, Lines 19-20 and Line 23
Attachment 8, Section 8-4a(5), Page 8-22, Lines 30-32
Attachment 8, Section 8-4a(6), Page 8-24, Lines 19-31
Attachment 8, Section 8-4b( 1), Page 8-26, Lines 19-21
Attachment 83, Section 83-10, Pages 83-21 (all) and 83-22, Lines 1-10
Attachment 83, Section 83-10, Permittees' Level, Page 83-28, Lines 35-38, and Page 83-29,
Lines 1-11
Attachment 83, Section 83-12, Page 83-31, Lines 25-32
Attachment 83, Section 83-12, Project Level, Pages 83-32, Lines 16-23
Attachment 84, Section 84-4, Page 84-18, Lines 34-43
Proposed Changes
Attachment 8, Introduction and Attachment Highlights, Page 8-5
Revise text on lines 15-21 to read as follows:
Once the required waste characterization is complete, the generator/storage site will enter data
into the WIPP Waste Information System (WWIS) and complete a Waste Stream Profile Form to
document the results of their characterization activities (see Section 8-ld). The WWIS data and
Waste Stream Profile Forms and associated waste stream characterization summary packages (see
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Appendix 83 for the contents of a waste stream characterization summary package) resulting
from waste characterization activities shall be transmitted to the Permittees, reviewed for
completeness, and screened for acceptance prior to loading any TRU mixed waste into the
Transuranic Package Transporter (TRUPACT-II) at the generator facility, as described in Section
8-4.
Attachment 8, Section 8-1 d, Page B-8
Delete i 11 and 9111 bullets in this section and replace with one new bullet as follows:
• Waste Stream Characterization Summary Package (see Appendix 83 for the contents of a
waste stream characterization summary package)
Attachment 8, Section 8-4a(5), Page 8-22
Revise text on line 30 to read as follows:
Batch data reports will document the analytical results from the required characterization
analyses, contain the characterization data, and include documentation of required QA/QC
activities associated with the sampling and analyses.
Attachment 8, Section 8-4a(6), Page 8-24, Lines 19-31
Delete lines 19-31. Add new sentence beginning at line 29 as follows:
Waste stream characterization summary packages will also be reported on a waste stream basis
and transmitted by hard copy or electronically to the Permittees.
Attachment 8, Section 8-4b( 1), Page 8-26
Revise lines 19-21 to read as follows:
Another portion of the Phase I verification is the WSPF and associated waste stream
characterization summary package completeness/accuracy review and acceptance by the
Permittees as part of the Waste Stream Profile Form approval process.
Attachment 83, Section 83-10, Pages 83-21 (all) and 83-22, Lines 1-10
Revise definitions and descriptions of data reports and packages:
( 1) Create a separate bullet for definition of "raw data."
(2) Clarify the description of "data packages."
(3) Clarify the description of "waste stream characterization summary packages."
( 4) Add a new description for "acceptable knowledge summary report."
Proposed new section to read as follows:
83-10 Data Review, Validation, and Verification Requirements
Data review, validation, and verification requirements include procedures for the review,
validation, and verification of data at the data generation level; the validation and verification of
data at the project level; and the verification of data at the Permittees' level. Data review
determines if raw data have been properly collected and ensures raw data are properly reduced.
Data validation confirms that the data reported satisfy the requirements defined by the user and is
accompanied by signature release. Data verification authenticates that data as presented represent
the sampling and analysis activities as performed and have been subject to the appropriate levels
of data review. The procedures presented in this section ensure that W AP records furnish
documentary evidence of quality.
The Permittees shall require the sites to generate the following reports for data validation,
verification, and quality assurance activities:
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•

A Testing Batch Data Report or equivalent includes all data pertaining to radiography and
visual examination for up to 20 waste containers without regard to waste matrix. It includes
data collection and results, the videotapes of the actual examination, and the appropriate data
form.

•

A Sampling Batch Data Report or equivalent includes all field data pertaining to a group of
no more than 20 samples that were collected for chemical analysis. Sampling Batch Data
Reports may include chain of custody documentation and any measurements taken in the
field such as temperature, pH, conductivity, as well as field notes, logs, and other field
documentation.

•

An Analytical Batch Data Report or equivalent includes analytical and on-line data from the
sampling and analysis of TRU-mixed waste for an analytical batch of up to 20 samples.
Totals/TCLP analyses results and headspace gas sampling and analyses results are in the
Analytical Batch Data Reports, which may also include summarized sample results,
summarized QA sample results and recoveries, raw data, dates and times of analysis of all
samples, and a case narrative describing any problems encountered or deviations from the
approved analytical methods that occurred during the preparation and analysis of all samples.

•

Raw Data includes testing, sampling, and analytical data that supports batch data report
results. Testing raw data may include instrument readouts, calculation records, calibration
reports, and instrument QC results. Sampling and analytical raw data may include all
analytical bench sheet and instrumentation readouts for all calibration standard results,
sample data, QC samples, sample preparation logs, sample run logs, and all re-extraction, reanalysis, or dilution information pertaining to the individual samples. Sampling and analytical
raw data may also include any qualitative or semi-quantitative data collected for a sample and
that has been recorded on a bench sheet or in a log book, field logs and notes from sampling
operations, and chain-of-custody forms.

•

Data packages include summarized final reported results for analytical and testing data and
associated summarized field and laboratory quality control sample results. Data packages
may include narratives summarizing the field sampling conditions, any information needed to
correctly interpret the reported data, and notes regarding any deviations from standard
analytical methods that were encountered as a result of sample matrix or field and/or lab QC
problems. Data packages also include a data validation summary so that the qualification and
usability of the data can be ascertained. A complete list of the elements required in a data
package is in B3- l 2. Data packages are maintained at the generator/storage site and are not
transmitted to the Permittees unless requested.

•

Waste Stream Characterization Summary Packages or equivalent are compiled at the project
level and submitted to the Permittees by the Site Project Manager as an attachment to the
WSPF. Waste stream characterization summary packages include a reconciliation of the data
quality objectives, statistical data summary reports, and acceptable knowledge summary
report (see description below) for a waste stream.

•

Acceptable Knowledge Summary Reports or equivalent include a summary of applicable
waste management program information (e.g., facility mission, areas of operation) and waste
stream-specific information (e.g., waste generating sources, process/material inputs, waste
stream flow diagrams) for a waste stream.
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Attachment 83, Section 83-10, Permittees' Level, Page 83-28, Lines 35-38, and Page 83-29,
Lines 1-11
Revise text as follows:
Permittees' Level
The third and final level of data verification occurs at the Permittees' level and must, at a
minimum, consist of a check to verify completeness of the WSPF and associated waste stream
characterization summary package. The CAO Office of Regulatory Compliance manager must
verify that each WSPF and waste stream characterization summary package is complete and
notify the originating site in writing of the acceptance status of the data within two weeks of
WSPF and waste stream characterization summary package receipt. The Permittees will maintain
the data as appropriate for use in the regulatory compliance programs.
Attachment 83, Section 83-12, Page 83-31, Lines 25-32
Revise text to read as follows:
Data shall be transmitted by hard copy or electronically (provided a hard copy is available on
demand) from the data generation level to the project level. Transmitted data shall include all
testing, sampling, and analytical batch data reports, data packages, and data review checklists.
The report forms and checklists used must contain all of the information required by the testing,
sampling, and analytical techniques described in Permit Attachments 81 through 86, as well as
the signature releases to document the review, validation, and verification. All testing, sampling,
and analytical batch data reports, data packages, and data review checklists shall be on approved
forms, as provided in site-specific documentation.
Attachment 83, Section 83-12, Project Level, Pages 83-32, Lines 16-23
Revise text to read as follows:
Project Level
There are two aspects to project level reporting. First, summarized testing, sampling, and
analytical data must be reported on a waste container basis in the WWIS. Second, summarized
characterization information must be reported on a waste stream basis using the WSPF and
associated waste stream characterization summary package.
Hard copy or electronic waste stream characterization summary packages shall consist of the
following:
•

Cover page with the site name, program identification, waste container numbers for
containers included in the waste stream characterization summary package, and release
signatures of the Site Project Manager and Site Project QA Officer

•

Reconciliation with the data quality objectives

•

Statistical data summary reports

•

Acceptable knowledge summary report

Testing, sampling, and analytical data must be compiled on a waste container basis in data
packages. Data packages shall be transmitted by hard copy or electronically from the Site Project
Manager to the Permittees only when requested. Hard copy or electronic data packages shall
consist of the following:
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•

Site name, program identification, waste container number, and approval/release signatures of
the Site Project Manager and Site Project QA Officer

•

A table that relates applicable batch and sample numbers (testing, sampling, and analytical) to
waste container number

•

Summary of Level II validation including an explanation of any concerns regarding data
usability.

•

Radiography visual results (as applicable)

•

Waste container headspace gas VOe analytical results

•

Total voe, SVOe, and metal analytical results for homogenous solids and soil/gravel (if
applicable)

Attachment B4, Section B4-4, Page B4-18, Lines 33-43
Revise text to read as follows:
The Permittees shall require confirmation of acceptable knowledge characterization designations
at the site, as stated in Section B4-3(b ). In addition and prior to notifying a site that a waste
stream can be managed, stored, or disposed at the WIPP facility, the Permittees will review data
in the WWIS and the Waste Stream Profile Forms and associated waste stream characterization
summary packages to ensure that radiography or visual examination, headspace gas sampling and
analysis data, and solidified waste sampling and analysis data (if applicable) confirm hazardous
waste characterization made using acceptable knowledge. The Permittees may require sites to
submit additional data associated with waste stream characterization, including data packages,
batch data reports, and/or raw data that supports testing, sampling, and analytical activities.

Justification
The proposed changes clarify the terms used to describe the various types of waste
characterization data and, more importantly, reflect the data flow from data-generation level to
project level to Permittees' level.
Waste characterization data flow can be generally described as follows:
•
•

•

•
•
•

Testing, sampling, and analytical facilities generate raw data as a result of waste
characterization activities.
Testing, sampling, and analytical facilities summarize raw data and other relevant
information and submit testing, sampling, and analytical batch data reports to the Site Project
Office.
The Site Project Office prepares data packages using summarized information from batch
data reports and additional data validation and verification summaries. The generator/storage
site provides data packages when requested by the Permittees.
The Site Project Office completes a Waste Stream Profile Form using information in batch
data reports and data packages and AK summaries.
The Site Project Office enters waste container information into the WWIS.
The Site Project Office also prepares a waste stream characterization summary package,
which includes a reconciliation with the DQOs, statistical data summary reports, and
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acceptable knowledge summary report. The Site Project Office transmits the WSPF and
associated waste stream characterization summary package to the Permittees.

Comment 27: Headspace Gas Sampling
Requirement
All waste containers (retrievably stored and newly generated) are sampled and analyzed for
voes in the headspace gas.
Affected Draft Permit Section
Page B-10, Section B-3a(l), lines 26-27
Page B-13, Section B-3d, lines 27-28
Page B-14, Section B-3d(l), lines 37-38
Table B--6, Newly Generated Waste
Proposed Change
Modify the requirement such that newly generated waste, which results from a RCRA and TSCA
permitted incineration process, does not require headspace gas sampling for voes.
J ustijication
Treatment of wastes exposed to high temperatures and oxidizing conditions (e.g., incineration)
will effectively destroy all VOCs. The Advanced Mixed Waste Treatment facility at the INEEL
will include a RCRA and TSCA permitted incinerator. Ash generated from the incineration
process and salts collected from the off-gas treatment system will not contain significant
quantities of voes and thus will not require headspace gas sampling.

Comment 28: Text Clarifications
The following recommended changes will clarify requirements in the draft permit and will help
ensure compliance at the sites. These changes do not affect the type or quality of waste
characterization data obtained by the sites.

Affected Draft Permit Sections and Proposed Changes
General throughout draft permit - Delete "or TCLP" after total analysis. Add a statement that
"To determine if a waste exhibits a toxicity characteristic for compounds specified in 40 CFR
Part 261, Subpart C, TCLP may be used instead of total analyses."

V' .

TCLP is not appropriate for PCB analyses and quantifying other hazardous constituents included
in the target analyte list. Some DQOs cannot be met using TCLP.

/2.

Page Bl-10, Section Bl-lb(4), line 33 - Change ''either" to "both." Precision should state
that both duplicate samples are above the PRQL before the 25% limit applies.

/3.

Page B 1-11, Section B 1-1c(1 ), line 15 - Delete "positive."
accomplished using either positive or negative pressure.
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A pressure check can be

,/4.

Page Bl-12, Section Bl-lc(3), line 3 - Delete "a minimum of 1 liter per minute for 3
minutes." The OVA or equipment blank documents cleanliness. Specifying a flow rate per
required time does not affect data quality.

5.

Page B 1-26, Section B 1-4, lines 3 1 to 32 Third bullet - Add "For off-site shipping,'' at beginning of sentence. This is not required
onsite.
Seventh bullet - Revise to "Documentation of any discrepancies, breakage, or tampering." It
is not necessary to initiate an NCR to document discrepancies, breakage, or evidence of
tampering.

./9

v•

l/6.

7.

Page Bl-27, Section Bl-4, line 8 - Reword as "Sample tags or labels will be affixed to all
samples and will identify at a minimum: ... " Line 12 - Add "(headspace gas only) after
ambient pressure and temperature.

8.

Page Bl-27, Section Bl-5:
Line 26 - Delete the last sentence - SUMMA canister samples are not required to be kept
cool. This requirement applies only to solids.

~

tlo

•

)

Page B 1-26, Section B 1-4, line20 - Add "or site-specific procedure" after QAPjP.

9.

Page Bl-36, Table Bl-4, I -Footnote e: delete "opaque" ALARA concerns make it necessary
to see container contents without opening the container. Other mechanisms can be used to
protect the samples from light, as necessary.
Table B 1-4, Note at end: Delete "the most recent promulgation". EPA is not promulgating
further changes to SW-846. They will be made available as Notices of Availability.

~ 0. Page B3-7, Section B3-2, line 1 - Change "either" to "both." Precision should state that both

duplicate samples are above the PRQL before the 25% limit applies.
!'11. Page B3-9, Section B3-3, line 31 - Under "Accuracy" - Add "(PRDLs for metals)" after

MD Ls.
y

12. Page 83-12, Section B3-4, I ine 5 - Add "or equivalent media" after audio/video.
13. Page 83-34, Table Bl-3: In the table header, please clarify that this table applies to
Headspace Gas Analyses.
In the Corrective Action column for Field duplicates or on-line duplicates, add "if sample and
duplicate concentrations > PRQL"

/V~)J4. Page Bl-12, Section Bl-Id: Delete requirement for canister pressure gauges to be certified

against NIST or equivalent standards. Canister pressure gauges are used for indication only.
and are not used to quantitatively measure pressure. Calibration of these gauges against
NIST standards provides no added value to data quality.

f i"""

15. Page BJ-5, Section BJ-1, Identification of Tentatively Identified Compounds, lines 30-43:
Delete these lines: it does not add value to data quality to include SW-846 guidance for
identifying TICs in the permit. Change lines 27-28 to read "These TICs are identified in
accordance with guidance provided in SW-846 methods."
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Comment 29: Text Corrections
The following corrections should be made to help ensure compliance with the waste
characterization requirements.

Affected Draft Permit Sections and Proposed Changes
./I.
~-:-i

A.
A.
,, ) 5.

v6.
,/7.

.,.,AL

General - Delete specific revisions of methods in tables (e.g., specify 8250 rather than
8250A) so that tables are consistent with text regarding the use of revised SW-846 methods.
Page B-43, Table B-3 - Add 8015 for GC/FID and the method number for FTIRS. (S..JY.:.lli
Metbod.}1-1.W· In footnote a, last sentence ("The most current revision of the specify (SW846 Method 8450)d methods will be used."): either change "will be" to "may be" or:dele'f~-:::.
the sentence. This sentence is inconsistent with other text in the Permit.
·-~ · .
Page B-44, Table B-4 - For nonhalogenated voes, add GC/FID SW-846 Method 8015.
Delete 3620 and 3550 as these are sample preparation methods. Add Method 8082 for PCBs
(8081 is obsolete for PCB analysis.
Page B-46 and B-47, Tables B-4 and B-5, Add footnote to each table stating, "TCLP may be
used to determine if compounds in 40 CFR Part 261, Subpart C exhibit a toxicity
characteristic."
Page B 1-2 to B 1-11, Section B 1-1a(1) - Specific evacuation limits do not need to be
mandated to ensure data quality. Suggest changing text to read " ... at least X.X mm Hg ... "
throughout Section B 1.
Table Bl-3, p. Bl-34 -All">" signs should read"~".
Page B3-l, Section B3-l, line 6 - 2nd sentence. Delete Comparability, as it cannot be
quantitatively assessed. The last sentence of this paragraph should be revised to read: '"A
qualitative determination of comparability and representativeness will also be performed."
Also, the equation for calculation of RPO is incorrect. It should be(* I 00) rather than (-100).
Page B3-2, Section B3- l - The first equation should read (* I 00) rather than (-100) .
The second equation should read

II

I(Y, - Y111ea11)

,, -

<'-

2

1~1

n-1

The third equation should read

%D

= IC I

-

c1

c I *100
2

9.

Page B3-3, Section B3- l, line 30 - Delete ''nonconsecutive days." The analysis of spike
samples on non-consecutive days is not required. In the last sentence of the MDL section.
change "should be" to "may be". LCS and on-line control samples may not ha\ e
concentrations appropriate for determining MDLs.
v(O. Page B3-10, Section B3-3, lines 9-11 - Delete this sentence. Field duplicates measure
precision, not comparability.
vr1. Page B3-12, Section B3-5, line 5 - Add "or equivalent media" after audio/video tape.
['! 0 12. Page B3-13, Section B3-5, line I - Under "Calibration" - delete GC/MS tunes as they are nut
part of the calibration process.

1'/'
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~- Page 83-14, Section 83-6, line 10-11, and 83-15, Section 83-7 - Under "Precision" - reword

as, "Precision shall be assessed by analyzing laboratory duplicates or matrix spike duplicates,
replicate analyses of laboratory control samples, and PDP blind-audit samples." Both
laboratory duplicate and matrix spike duplicate are not needed to assess precision.
t'" 14. Page 83-14, Section 83-6, line 28 - Under "Calibration" - delete GC/MS tunes as they are
not part of the calibration process.
ii" 15. Page 83-16, Section B3-7, line 20 - Under "Calibration" - delete GC/MS tunes as they are
not part of the calibration process.
1J"i6. Page 83-18, Section 83-8, line 12 - Under "Calibration" - Mass tunes are not part of the
calibration process.
v(7. Page 83-22, Section 83-10, line 28 - Delete "according to NEIC guidelines." They no longer
are published.
,JO 18. Page 83-23, Section 83-10, line 7 - With regards to checklists, add "or reference to QC
results" after tables. QC results are normally reported elsewhere in the data package.
/19. Page 83-30, Section 83-11, line 8 and Page 83-33, Section 83-12, line 11 - Delete as
hydrogen and methane analyses are not regulated by RCRA.
,.J? 20. Page B 1-12, Section B-1 d - delete pressure gage. Pressure gages on Summa canisters are not
calibrated.
vii. Page(D-43, Table 83-3 - For control samples, change "is" to "if'.
,, .., 22. Page 'f33-45 and 83-46, Table 83-5 - Laboratory duplicates should meet total VOC analysis
precision QAOs and the data should be flagged for corrective action. Corrective action for
matrix spike and matrix spike duplicates should be flagged if acceptance criteria are not met
as the results may be matrix dependent. The analytical method should be referenced for
calibration requirements. For surrogate compounds, the corrective action should be to flag the
data as the results may be matrix dependent.
;. '23. Page 83-48 and 83-49, Table 83-7 - Laboratory duplicate data should be flagged for
corrective action. Matrix spikes need to meet total VOC analysis %Rs in which Table 83-6.
Corrective action for matrix spike and matrix spike duplicates should be flagged if acceptance
criteria are not met as the results may be matrix dependent. The analytical method should be
referenced for calibration requirements. For surrogate compounds, the corrective action
sh(?uld be to flag the data as the results may be matrix dependent.
p 24. Psi~e 83-51, Table 83-9 - Matrix spike duplicates should have a "b" superscript. Corrective
,action for laboratory blanks, matrix spikes, and matrix spike duplicates should be flagged if
acceptance criteria are not met. The analytical method should be referenced for calibration
requirements.
v/25. Page 83-24, Section 83-10, line 31- Change "M" to "H". Typographical error, the WIPP
program uses the "H" designation for exceeding the holding time rather than "M."
\/'26. Page 8-51, Table 8-7, 3rd bullet under Lifetime Records: Change "analytical data reports'' to
"batch data reports" for consistency with other text in Permit.
· /J..7. Page 81-25, Section 81-4 Header: Change to "Custody of Samples"
µO 28. Page Bj-36, Section 85; Page 8-45, Footnote a in Table 8-4; Page 8-46, Footnote a in Table

8-5, Page 81-25, section 81-6; Page 83-37, Section 83-15: The reference citation for SW846 is incorrect. Change "4 111 Edition" to "3rd Edition".
rt)

29. Page 83-5, Section 83-1, Identification of Tentatively Identified Compounds: line 26:
Delete "TCLP" from the references to volatile and semi-volatile; TICs are not determined on
TCLP extracts.
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30. Page B3- l 4, Section B3-6, Page B3- l 6, Section 83-7 and page B3- l 7, Section 83-8: 211 d
/
paragraph under "Accuracy": Use "laboratory blanks" instead of "method blanks" for
consistency with text in other Permit sections.
~l. Page 83-15, Section B3-6, Comparability, line 14: Delete "promulgated". EPA does not

intend to promulgate further updates to SW-846 .
./32. Page B3-l 5, Section B3-6, Line 17: Page B3- l 7, Section 83-7, line 6; and Page 83-19,
Section B3-8, line 4: Delete "promulgated"; data are not promulgated.
s/33. Page B3-50, Table B3-8: Footnote c: Change footnote c to "TCLP PRQL values are
reported in units of mg/I and limits are reduced by a factor of 20."

\~

1

34 .

C~ecklist Tables. During our review of the tables, numerous transcription errors and
inconsistencies with the language were identified in the draft Part 8 Permit. It was thought
that providing the corrected tables would be an easier method of identifying the corrections
than to describe them in written form.
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TABLE B-1
SUMMARY OF HAZARDOUS WASTE CHARACTERIZATION
REQUIREMENTS FOR TRANSURANIC MIXED WASTE a
Parameter
Phl'.sical Waste Form
Summar~

S3000
S4000
S5000

Categoa Names
Homogeneous Solid
Soil/Gravel
Debris

Headsl!ace Gases

Techniques and Procedure
Waste lnsl!ection Procedures

Radiography, Procedure 310. l
Visual Examination, Procedure 310.2
(Permit attachment 81-3)

Gas Anall'.sis

Volatile Organic Compounds

Benzene
Alcohols and Ketones
Acetone
Bromoform
8utanol
Carbon tetrachloride
Chlorobenzene
Methanol
Chloroform
Methyl ethyl ketone
l, l .Dichloroethane
Methyl isobutyl ketone
1,2-Dichloroethane
l, 1-Dichloroethylene
(cis)-1-2 Dichloroethylene
Ethyl benzene
Ethyl ether
Formaldehydeb
Hydrazinec
Methylene chloride
I. 1.2.2-Tetrachloroethane
T etrachloroethy lene
Toluene
I. I. I -Trichloroethane
Trichloroethylene
l. l .2-Trichloro-1,2,2-tritluoroethane
Xylenes
Total Volatile Organic Coml!ounds
Acetone
lsobutanol
Methanol
Benzene
Methyl ethyl ketone
Bromoform
Methylene chloride
Butanol
Pyridined
Carbon disulfide
I, 1.2,2-Tetrachloroethane
Carbon tetrachloride
Tetrachloroethy lene
Chlorobenzene
Toluene
Chloroform
I, I ,2-Trichloro-1,2,21.4-Dichlorobenzened
trifluoroethane
Trichlorotluoromethane
1.2-Dichlorobenzenect
I, I, I-Trichloroethane
1.2-Dichloroethane
I, 1,2-Trichloroethane
I, 1-Dichloroethylene
Trichloroethylene
Ethyl benzene
Vinyl chloride
Ethyl ether
Xylenes
Formaldehyde
I lydrazinec

Gas Chromatography/Mass Spectroscopy (GC/MS)
EPA T0-14 or modified SW-846 8240/8260
(Permit Attachment 83)
GC/Flame ionization detector (FID), for alcohols and
ketones, SW-846 method 8015
(Permit Attachment 83)
Fourier Transform Infrared Spectroscopy (FTIRS)
SW-846 method
Method Manual Procedures 430.1, 430.2, 430.7, 440.1,
510.l, 520.1

Total Voatile Organic Com(!ound Anall'.sis

TCLP, SW-846 1311
GC/MS, SW-846, 8260 or 8240
GCIFID, SW-846, 8015
(Permit Attachment 83)
Acceptable Knowledge for Summary category S5000
(Debris Waste)
Methods Manual Procedures 430.3, 430.4, 440.2

,,

Total Semivolatile Organic
Cresols
l .4-Dichlorobenzene'
1.2-Dichlorobenzene'
2,4-Dinitrophenol
2.4-Dinitrotoluene
I !exachlorobenzene
Hexachloroethane
Nitro benzene
Polychlorinated biphenyls
Pentachlorophenol
Pyridine'
Total Metals
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead

Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

Com~ounds

Total Semivolatile Organic

Com~ound

Analxsis

TCLP, SW-846 1311
GC/MS, SW-846 8250 or 8270
GC/ECD, SW-846 8082
(Permit Attachment 83)
Acceptable Knowledge for Summary Category S5000
(Debris Waste)
Methods Manual Procedures 430.5, 430.6, 440.3

Total Metals Analxsis
TCLP, SW-846 1311
ICP-MS, SW-846 6020
ICP-AES, SW-846 6010
SW-846 AA methods, 7000 series
(Permit Attachment 83)
Acceptable Knowledge for Summary Category S5000
(Debris Waste)
Methods Manual Procedures 630.1, 640.1. 650.1, 650.2.
650.3, 650.4, 650.5, 650.6, 650.7

Penrnt Attachmemt B
Required only for homogeneous solids and soil/gravel from Los Alamos National Laboratory
' Required only for homogeneous solids and soil/gravel from Oak Ridge National Laboratory and Savannah River Site
d Can also be analyzed as a semivolatile organic compound
' Can also be analyzed as a volatile organic compound
a

b

TABLE B-3
HEADSPACE TARGET ANALYTE LIST AND METHODS

Parameters
Benzene
Bromoform
Carbon tetrachloride
Chlorobenzene
Chloroform
1.1.Dichloroethane
1.2-Dichloroethane
1.1-Dichloroethylene
(cis)-1-2 Dichloroethylene
Ethyl benzene
Ethvl ether

EPA Specified Analytical Method
EPA: Modified T0-14"
Modified 8240/8260
EPA-Approved
FT IRS
Methods Manual Procedures 430.1. 430.2. 430. 7.
440.1

For~aldehydeb

Hydrazinec
Methylene chloride
1.1.2.2-Tetrachloroethane
Tetrachloroethylene
Toluene
1.1. I-Trichloroethane
Trichloroethylene
l. l .2-Trichloro-1,2,2-tritluoroethane
Xylenes
Acetone
Butanol
Methanol
Methyl ethyl ketone
Methyl isobutyl ketone

EPA: Modified T0-14"
Modified 8240/8260
Method 8015
EPA-Approved
FT IRS
Methods Manual Procedures
430.1, 430.2, 430.7. 440.1

I
a U.S. Environmental Protection agency (EPA), 1988, "Compendium Method T0-14, the Determination of Volatile
Organic Compounds (VOC) in ambient Air Using SUMMA® Passivated Canister Sampling and Gas Chromatographic
Analysis." in Compendium of Methods for the Determination of Toxic Organic Compounds on Ambient Air. Research
Triangle Park. North Carolina, Quality Assurance Division, Monitoring System Laboratory, U.S. EPA. The most
current revision of the specified methods may be used.
b Required only for containers of homogeneous solids and soil/gravel waste from Los Alamos National Laboratory
' Required only for containers of homogeneous solids and soil/gravel waste from Oak Ridge National Laboratory and
Savannah River Site.

TABLE B-4
REQUIRED TOTAL ORGANIC ANALYSES AND TEST METHODS
ORGANIZED BY ORGANIC ANALYTICAL GROUPS
Organic Analytical
Group

Required Organic Analyses

EPA Specified Analytical Method"

Nonhalogenated
Volatile Organic
Compounds (VOCs)

Acetone
Benzene
n-Butanol
Carbon disulfide
Ethyl benzene
Ethyl ether
Formaldehyde
Hydrazineb
lsobutanol
Methanol
Methyl ethyl ketone
Toluene
Xylenes

8015
8240
8260

Halogenated VOCs

Bromoform
Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
I, 1-Dichloroethylene
Methylene chloride
I, 1,2,2-Tetrachloroethane
Tetrachloroethylene
I, 1,2-Trichloroethane
I, I, I-Trichloroethane
Trichloroethelene
Trichlorofluoromethane
I, J ,2-Trichloro-1,2,2-trifluoroethane
Vinyl Chloride

8015
8240
8260

!i

Semi volatile Organic
Compounds (SVOCs)

Cresols (o, m, p)
1,2-Dichlorobenzenec
1,4-Dichlorobenzene'
2,4-Dinitrophenol
2,4-Dinitrotoluene
Hexachlorobenzene
Hexachloroethane

8250
8270
8082 (PCBs only)

'i
'I

I
I
I

I

Nitrobenzene
Polychlorinated biphenyls (PCB )ct
Pentachlorophenol
Pyridine'

I
I

I
I
I
I

I

1
U.S. Environmental Protection Agency (EPA), 1996, ..Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods," SW-846,Third Edition.
b Generator~ Sites will have to develop an analytical method for hydrazine. This method will be submitted to
the Permitees for approval.
'These compounds may also be analyzed as VOCs by SW-846 Methods 8240 and 8260.
d Transformer oils containing PCBs have been identified in a limited number of waste streams included in the organic
sludges waste matrix code. Therefore, only waste streams included in the solidified final waste form shall be analyzed
for PCBs.
'

TABLE B-5
SUMMARY OF EXTRACTION, SAMPLE PREPARATION AND
ANALYTICAL METHODS FOR TOT AL METALS
Parameters
TCLP Extraction
Sample Preparation
Total Antimony
TCLP or Total Arsenic
TCLP or Total Barium
Total Beryllium
TCLP or Total Cadmium
TCLP or Total Chromium
TCLP or Total Lead
TCLP or Total Mercury
Total Nickel
TCLP or Total Selenium
TCLP or Total Silver
Total Thallium
Total Vanadium
Total Zinc

EPA-Specified Analytical Methods•
1311
3051, or equivalent, as appropriate for analytical method
6010,6020, 7040, 7041, 7062
6010,6020, 7060, 7061, 7062
6010,6020, 7080, 7081
6010,6020, 7090, 7091
6010,6020, 7130, 7131
6010,6020, 7190, 7191
6010,6020, 7420, 7421
7471
6010,6020, 7520
6010, 7740, 7741, 7742
6010,6020, 7760, 7761
6010,6020, 7840, 7841
6010, 7910, 7911
6010,6020, 7950, 7951

"U.S. Environmental Protection Agency (EPA), 1996. "Test Methods for Evaluating Solid Waste,"
Laboratory Manual Physical/Chemical Methods, SW-836, 3rd ed., U.S. Environmental Protection Agency,
Office of Solid Waste and Emergency Response, Washington, D.C.

TABLE 83-4
TOTAL AND TCLP VOLATILE ORGANIC COMPOUNDS TARGET ANALYTE LIST
AND QUALITY ASSURANCE OBJECTIVES
Compound

Benzene
Bromoform
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroform
1.4-Dichlorobenzenebc
ortho-Dichlorobenzenebc
1,2-Dichloroethane
1.1-Dichloroethylene
Ethyl benzene
Methylene chloride
I, 1.2.2-Tetrachloroethane
T etrachloroethy lene
Toluene
I. I, I-Trichloroethane
I, 1,2-Trichloroethane
Trichloroethylene
Trichlorof1uoromethane
I. I .2-Trichloro-1,2,2tri tl uoroethane
Vinyl chloride
m-xyleneh
a-xylene
p-xyleneh
Acetone
Butanol
Ethyl ether
Formaldehydeef
Hydrazineg
lsobutanol
Methanol
Methyl ethyl ketone
Pyridinebc

Precision•
(%RSD
or RPD)

Accuracy•
%R

MDL"
(Totals)
(mg/kg)

PRQL"
(Totals)
(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
I 00-41-4
75-09-2
79-34-5
127-18-4
I 08-88-3
71-55-6
79-00-5
79-01-6
75-69-4
76-13-1

45
.47
.50
JO
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-234ed

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

10
10
JO
10
10
10
10
10
IO
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
I 08-38-3
95-47-6
I 06-42-3
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

4
10
10
10

90
90
90
90

100
JOO
100
100
100
100
100
JOO
100

90
90
90
90
90
90
90
90
90

CAS
Number

37-162
D-221 ed
46-157
64-148
47-150
52-162
52-150
71-157
17-181
60~150

D-251 ed
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150
60-150

I
I
I
I
!Ode
!Ode
!Ode
!Ode
!Ode
!Ode
!Ode
!Ode
!Ode

(%)

' Critena apply to PRQL concentrat10ns
0
TCLP MDL and PRQL values are reported in units of mg/I and limits are reduced by a factor of 20 (Applies only to
analytes listed in 40 CFR §261.24, Subpart C)
0
' Can also be analyzed as a semivolatile organic compound
ed Detected; result must be greater than zero
de Estimate, to be determined
er Required only for homogeneous solids and soil/gravel from Los Alamos National Laboratory
g Required only for homogeneous solids and soil/gravel from Oak Ridge National Laboratory and Savannah Riv..:r
Site.
h Isomers cannot be resolved by GC/MS
CAS = Chemical Abstract Service
%R = Percent recovery
%RSD = Percent relative standard deviation
RPO= Relative percent difference
MDL= Method detection limit (maximum permissible value) (milligrams per kilogram)

I
II

I

11

Ii

PRQL = Program required quantitation limit: calculated from the toxicity characteristic level for benzene assuming a
25 gram sample, 0.5 liter of extraction fluid. and 100 percent analyte extraction (milligrams per kilogram)

TABLE B3-5
SUMMARY OF CALIBRATION AND LABORATORY QUALITY CONTROL SAMPLES
AND FREQUENCIES FOR TOT AL AND TCLP VOLATILE ORGANIC COMPOUND
ANALYSIS

QC Sample
Method performance
samples
Laboratory duplicates 0
Laboratory blanks

Matrix spikes

Minimum Frequency
Seven (7) samples initially
and four (4) semiannually
One ( 1) per analytical
batch
One ( 1) per analytical
batch

Acceptance Criteria
Meet Table 83-4 QAOs

Corrective Action"
Repeat until acceptable

Meet Table 83-4 precision
QA Os
Analyte concentrations
< 3 x MDL

Flag data

One (I) per analytical
batch
One (I) per analytical
batch
One ( 1) per analytical
batch

Meet Table 83-4 accuracy
QA Os
Meet Table 83-4 accuracy
and precision QAOs
80-120 % R

Surrogate compounds

Each analytical sample

Average %R from
minimum of 30 samples
for a given matrix 3 SD

Blind audit samples

Number of samples and
frequency established by
the Solid PDP Plan
Frequency
8F8 tune every 12 hours

Specified in Solid PDP
Plan

Matrix spike duplicates
Laboratory control samples

Calibration
GC/MS

GC/FID

Nonconformance report if
analyte concentrations arc
3 x MDLs. Flag data
Flag data
Flag data
Nonconformance report if
%R is< 80 or> 120. Flag
data
Flag surrogate data in
affected matrix samples if
%R < average %R - 3 SD.
or> average %R + 3 SD.
Specified in Solid PDP
Plan

Acceptance Criteria
Abundance criteria per
SW-846 method or
Methods Manual method

Corrective Action"
Repeat until acceptable

5-point initial calibration,
initially and as needed

Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Continuing calibration
every 12 hours

Meet all criteria per SW846 method or Methods
Manual method
Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

3-point initial calibration
initially and as needed

Continuing calibration
every 12 hours

Repeat until acceptable

" Corrective Action per section 83 when final reported QC samples do not meet the acceptance criteria.
Nonconforrnances do not apply to matrix related exceedances.
h May be satisfied using matrix spike duplicate; acceptance criteria applies only to concentrations greater than the
l'RQLs listed in Table 83-4.
MDL=
()AO=
PDP=

Method detection limit
Quality assurance objective
Paformance Demonstration Program

%R=
RPO=

Percent recovery
Relative percent difference

TABLE B3-6
TOTAL ANO TCLP SEMIVOLATILE ORGANIC COMPOUND TARGET ANALYTE LIST
AND QUALITY ASSURANCE OBJECTIVES
Compound

Cresols
1.4-Dichlorobenzeneb'
ortho-Dichlorobenzeneb'
2.4-Dinitrophenol
2.4-Dinitrotoluene
Hexachlorobenzene
Hexachloroethane
N itrobenzene
Polychlorinated Biphenyls
(PCBs)
Aroclor 1016'd
A roe Ior 1221 cd
Aroclor l 232'd
Aroclor l 242'd
Aroclor l 248'd
Aroclor 1254'd
Aroclor I 260'd
Pentachlorophenol
Pyridinebc

CAS
Number

Precision"
(%RSD
or RPD)

1319-77-3
l 06-46-7
95-50-1
51-28-5
121-14-2
118-74-1
67-72-1
98-95-3

50
86
64
119
46
319
44
72

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

33
110
128
49
55
62
56
128
50

Accuracy•
(%R)

MDI}
(Totals)
(mg/kg)

PRQL°
(Totals)
(mg/kg)

Completeness
(%)

60-150
20-124
32-129
D-l 72de
39-139
D-l52de
40-113
35-180

5
5
5
5
0.3
0.3
5
5

40
40
40
40
2.6
2.6
40
40

90
90
90
90
90
90
90
90

50-114
15-178
10-215
39-150
38-158
29-131
8-127
14-176
60-150

5
5

40
40
40
40
40
40
40
40
40

90
90
90
90
90
90
90
90
90

5
5
5
5
5
5
5

Cntena apply to PRQL concentrat10ns
TCLP MDL and PRQL values are reported in units of mg/I and limits are reduced by a factor of 20 (Applies only to
analytes listed in 40 CFR ~261.24, Subpart C)
b' Can also be analyzed as a volatile organic compound
ed Required only for waste matrix code S3220 (organic sludges)
de Detected: result must be greater than zero
a

b

CAS = Chemical Abstract Service
%RSD = Percent relative standard deviation
RPO = Relative percent difference
%R =
Percent recovery
MDL= Method detection limit (maximum permissible value) (milligrams per kilogram)
PRQL = Program required quantitation limit; calculated from the toxicity characteristic level for benzene assuming a
25 gram sample, 0.5 liter of extraction fluid, and I 00 percent analyte extraction (milligrams per kilogram)

TABLE B3-7
SUMMARY OF CALIBRATION AND LABORATORY QUALITY CONTROL SAMPLES AND
FREQUENCIES FOR TOTAL AND TCLP SEMIVOLATILE ORGANIC COMPOUNDS
QC Sample
Method performance
samples
Laboratory duplicates 0
Laboratory blanks

Minimum Frequency
Seven (7) samples initially
and four (4) semiannually
One (I) per analytical
batch
One (I) per analytical
batch

Acceptance Criteria
Meet Table 83-6 QAOs

Corrective Action"
Repeat until acceptable

Meet Table 83-6 precision
QA Os
Analyte concentrations
< 3 x MDL

Flag data
Nonconformance report if
analyte concentrations are
3 x MDLs. Flag data
Flag data

One (I) per analytical
batch
One (I ) per analytical
batch
One ( l) per analytical
batch

Meet Table 83-6 accuracy
QA Os
Meet Table 83-6 accuracy
and precision QAOs
80-120 % R

Surrogate compounds

Each analytical sample

Average %R from
minimum of 30 samples
for a given matrix 3 SD

Blind audit samples

Number of samples and
frequency established by
the Solid PDP Plan
Frequency
DFTPP tune every 12
hours

Specified in Solid PDP
Plan

Acceptance Criteria
Abundance criteria per
SW-846 method or
Methods Manual method

Corrective Action•
Repeat until acceptable

5-point initial calibration,
initially and as needed

Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Continuing calibration
every 12 hours

Meet all criteria per SW846 method or Methods
Manual method
Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Matrix spikes
Matrix spike duplicates
Laboratory control samples

Calibration
GCIMS

GC/ECD

3-point initial calibration
initially and as needed

Continuing calibration
every 12 hours

Flag data
Nonconformance report if
%R is< 80 or> 120. Flag
data
Flag surrogate data in
affected matrix samples if
%R < average %R - 3 SD.
or> average %R + 3 SD.
Specified in Solid PDP
Plan

Repeat until acceptable

" Corrective Action per section 83 when final reported QC samples do not meet the acceptance cntena.
Nonconformances do not apply to matrix related exceedances.
b May be satisfied using matrix spike duplicate; acceptance criteria applies only to concentrations greater than the
PRQLs listed in Table 83-6
MDL =
QAO =
PDP=
'YaR =
RPO=

Method detection limit
Quality assurance objective
Performance Demonstration Program
Percent recovery
Relative percent difference

TABLE B3-8
TOTAL AND TCLP METALS TARGET ANALYTE LIST
AND QUALITY ASURANCE OBJECTIVES
Analyte

CAS
Number

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc

7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-4 7-3
7439-92-l
7439-97-6
7440-02-0
7782-49-2
7440-22-4
7440-28-0
7440-62-2
7440-66-6

Precision•
(%RSD or
RPO)

Accuracy"
(%R)

30
30
30
30
30
30
30
30
30
30
JO
JO
30
30

80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120
80-120

PRDL"
(Totals)
(ug/L)
100
100
2000
100
20
100
100
4.0
100
20
100
100
100
100

PRQLc
(Totals)
(mg/kg)
100
100
2000
100
20
100
100
4.0
100
20
100
100
100
100

Completeness
(%)

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

" 30 percent control limits apply when sample and duplicate concentrations are I 0 x IDL for ICP-AES and AA
techniques, and . I 00 x IDL for ICP-MS techniques. If less than these limits, the absolute difference between the two
values shall be less than or equal to the PRQL.
b Applies to laboratory control samples, laboratory matrix spikes, and PDP blind audit samples. If a solid laboratory
control sample material which has established statistical control limits is used, then the established control limits for
that material should be used for accuracy requirements.
' TCLP MDL and PRQL values are reported in units of mg/I and limits are reduced by a factor of 20. (Applies only to
analytes listed in 40 CFR §261.24, Subpart C)
0
PRDL set such that it is a factor of l 0 below the PRQL for l 00 percent solid samples, assuming a lOOx dilution
during digestion
CAS =
%RSD =
RPO=
%R =
PRDL =
PRQL =

Chemical Abstract Service
Percent relative standard deviation
Relative percent difference
Percent recovery
Program required detection limit (i.e., maximum permissible value for IDL)(milligrams per liter)
Program required quantitation limit (milligrams per kilogram)

TABLE B3-9
SUMMARY OF LABORTORY QUALITY CONTROL SAMPLES AND
FREQUENCIES FOR TOTAL AND TCLP METALS ANALYSIS

QC Sample
Method performance
samples
Laboratory blanks

Minimum Frequency
Seven (7) samples initially,
and four (4) semiannually
One (I) per analytical
batch

Acceptance Criteria
Meet QAOs in Table 83-8

Corrective Action"
Repeat until acceptable

3 x IDL or 5 x IDL for
ICP-MSb

Matrix spikes

One (I) per analytical
batch
One (I) per analytical
batch
One ( 1) per analytical
batch

Meet Table 83-8 accuracy
QA Os
Meet Table 83-8 accuracy
and precision QAOs
80-120 %R

Redigest and reanalyze any
samples with analyte
concentrations which are
10 x blank value and 0.5
x PRQL
Flag data

Samples and frequency
controlled by the Solid
PDP Plan
Frequency
Initial calibration daily, I
blank and 1 standard

Specified in the Solid PDP
Plan

Matrix spike duplicatesu
Laboratory control samples

Blind audit samples

Calibration
ICP-AES

ICP-MS

Flag data
Redigest and reanalyze for
affected analytes.
Nonconformance report if
not reanalyzed.
Specified in the Solid PDP
Plan

Acceptance Criteria
Meet all criteria per SW846 method or Methods
Manual method

Corrective Action•
Repeat until acceptable

Continuing calibration,
every I 0 samples and at the
beginning and end of run

Meet all criteria per SW846 method or Methods
Manual method

Correct problem, reanalyze
continuing calibration.
Rerun last 10 samples

Serial dilution. One (1) per
analytical batch

Meet all criteria per SW846 method or Methods
Manual method

Flag data

Interference correction
verification, beginning and
end of run

Meet all criteria per SW846 method or Methods
Manual method

Correct problem and
recalibrate and reanalyze if
sample interferant
concentrations are > than
interferant correction
solutions
Repeat until acceptable

ICP-MS tune daily

Precision, mass calibration
and resolution meet criteria
per SW-846 method or
I :'vkthods Manual method.
Meet all criteria per SW846 method or Methods
Manual method

Repeat until acceptable

Continuing calibration,
every 10 samples and at the
beginning and end of run

Meet all criteria per SW846 method or Methods
Manual method

Correct problem and
recalibrate. Rerun last I 0
samples

Internal standard area
verification in every
sample

Meet all criteria per SW846 method or Methods
Manual method

Flag data

Initial calibration daily, l
blank and l standard

I

CFAA. FLAA

CVAA.HAA

Serial dilution. One ( l) per
analytical batch

Meet all criteria per SW846 method or Methods
Manual method

Flag data

Interference correction
verification, beginning or
run or every 12 hours

Meet all criteria per SW846 method or Methods
Manual method

Initial calibration daily. 3
standards and I blank

Meet all criteria per SW846 method or Methods
Manual method

Correct problem and
recalibrate and reanalyze if
sample interferant
concentrations are> than
interferant correction
solutions
Repeat until acceptable

Continuing calibration,
every I 0 samples and at the
beginning and end of run

Meet all criteria per SW846 method or Methods
Manual method

Correct problem and
recalibrate. Rerun last l 0
samples

Serial dilution. One(!) per
analytical batch

Meet all criteria per SW846 method or Methods
Manual method

Flag data

Standard additions, if serial
dilution fails

Meet all criteria per SW846 method or Methods
Manual method
Meet all criteria per SW846 method or Methods
Manual method

Flag data

Initial calibration daily, 5
standards and I blank

Repeat until acceptable

Continuing calibration,
every I 0 samples and at the
beginning and end of run

Meet all criteria per SW846 method or Methods
Manual method

Correct problem and
recalibrate. Rerun last 10
samples

Serial dilution. One (I) per
analytical batch

Meet all criteria per SW846 method or Methods
Manual method

Flag data

Standard additions, if serial
dilution fails

Meet all criteria per SW846 method or Methods
Manual method

Flag data

- reported QC samples do not meet the acceptance cntena.
'' Corrective act10n per section 83-13 when tmal
Nonconforrnances do not apply to matrix related exceedances.
b Applies only to concentrations greater than the PRQLs listed in Table 83-8
lDL =
Instrument Detection Limit
Performance Demonstration Program
PDP=
PRQL= Program Required Detection Limit
0
oR =
Percent Recovery
RPD =
Relative Percent Difference
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Technical Testimony on the NMED 11/13/98 Draft Permit
U.S. Dept. of Energy Waste Isolation Pilot Plant (WIPP)
USEPA No. NM4890139088
There is a very serious situation that exists at the present time, with root problems dating back
to over a half century ago with the U.S. Dept. of Energy (DOE) and its predecessor agencies.
The excuse or screen of 'It's in the.interest of National Defense' by the DOE has created in the
past a host of disasters and abases of American citizens and the environment.
Some examples of these past abuses include four million pounds of mercury unaccounted for by
the DOE and very possibly illegally disposed of in and around the Oak Ridge National
Laboratory in Tennessee (Ref. - Public Record). Also, the alleged intentional release and
exposure of nearby residents to airborne radionuclides at the DOE's Hanford Reservation years
ago ('Hanford Down-Winders' - lawsuit)- (Ref. TV Documentary- Deadly Deception). Other
DOE weapons plant operations, such as the Feed Materials Production Plant (uranium
processing) in Fernald, Ohio, also exposed nearby residents to radioactive contamination which
caused intensive disabilities (nearby residents of this DOE facility sued the agency for the
damages that were inflicted upon them and they won their case which certainly proves the
DOE' s wrong doing).
Today, these severe abuses continue on with no end in sight. Cu1TeDtly the disasters that have
been occurring are sadly quite unnecessary and do not have the previous excuse of 'National
Defense'. The Exhibit CH-S details but a very small portion of the tragically large number of
worker injuries, contaminations, disabilities, and deaths experienced at DOE facilities all across ·
the nation. The DOE typically responds with obviously ineffectual and meaningless public
relations safety initiatives subsequent to rashes of safety disasters at the DOE facilities. These
safety initiatives of the DOE are unsuccessful because they do not address the root problem,
which is the DOE's lack of any kind of true bands-on management. The powerful and wealthy
DOE contractors run and control DOE sites and the DOE puts on the pretense of management.
Eg: "DOE-Wide Safety Initiative - "Zero Tolerance" for Serious Injury, 4/98 ="Death and
Several Life-Threatening Injuries", 7/98; Reference Exhibit CH-5.
The fact of the matter is that these disasters just continue on at many DOE sites despite these
public relations programs of the DOE. The DOE's dismal safety record certifies that this
agency is incapable of adequately protecting the workers at DOE sites, the surrounding
residents, and the environment unless changes are put into effect. This, in a small way, is what
I had attempted to do at the WIPP.
The DOE's prior excuse of 'National Defense' is no longer quite so solid of an excuse with the
end of the 'Cold War' behind us. The United States bas been concentrating upon resolving our
domestic problems recently such as repairing the nation's economy and cleaning up our
environment. However, our nation bas another serious problem to resolve •.• the operations of
the U.S. Dept. of Energy. That issue bas !!Q1 been repaired.

-2Recently, a group of 53 members of Congress have been attempting to resolve the DOE problem
with the proposed House and Senate versions of the DOE Abolishment Act. The Senate author
of this proposed legislation was Senator Rod Grams of Minnesota, and the House author was
Todd Tiahrt of Kansas.
One of the prime sources of disasters at DOE facilities is due to this agency's very stubborn
practice of covering up all material facts related to safety problems and liabilities. What the
agency's traditional practices, such as the cover-ups, result in are the failure to identify problem
areas to allow preventative measures from being developed, enhanced, and implemented. An
examination of the DOE incidents contained within Exhibit CH-5 will lead to the realization
that most, if not all, of these incidents are those "that never should have happened", as Energy
Secretary Bill Richardson reflected about the July 28, 1998 Fatal Accident at the Idaho
National Engineering and Environmental Laboratory (INEEL). The practice of alleged coverups, along with the inherent problems, are ongoing at the DOE's Waste Isolation Pilot Plant
(WIPP) Project in Southeastern New Mexico. The WIPP is proposed to be the world's first
permanent repository for the disposal of Transuranic nuclear waste.
The evidence which I have attached, within Enclosure CH-4, very strongly supports my
allegation that the DOE has engaged in cover-ups and made knowingly false representations
and statements concerning the WIPP Compliance Certification Application to the EPA. I also
allege that false representations have been made concerning this RCRA Permit for the WIPP.
These very solidly supported allegations that I make are Criminal Felony Violations of the False
Statements Accountability Act of 1996 (Public Law 104-292). The U.S. EPA has done the same
as the DOE in allegedly violating Public Law 104-292. These alleged violations are outlined
within the comments that I submitted to the EPA on 1/5/98, concerning the DOE's activities at
the WIPP Project, and my 12/3/98 Declaration. My December 98 Declaration is my synopsis
concerning the EPA's action and inactions towards my comments within their May, 1998
Response to Comments. Ref. Exhibit CH-4
Within Exhibit CH-4 is startling unchallenged evidence of DOE past cover-ups detailed within
an article titled: Groups Charge DOE Covered Up Data On Groundwater Contamination
within the May 27, 1996 issue of the monthly publication, Inside Energy/with Federal Lands.
Also, there is an excerpt of former Energy Secretary Hazel O'Leary's sworn Deposition in
support of another DOE Whistleblower, Mr. Joseph Carson. Secretary O'Leary testified that
"most of the people in the Department of Energy were not in favor of my meeting with our own
colleagues ..• and felt somehow that they would do me harm." She also noted that "I was just
so shocked by this interpretation of the Department's people •••• " The meeting that the DOE
was trying their best to prevent, was to be between the DOE Hanford whisdeblowers and
Secretary O'Leary. Ms. O'Leary's sworn testimony indicates knowingly false representations
made to her and another cover-up effort by the DOE that "shocked" her which, if done today,
would be a DOE Criminal Felony Violation of the False Statements Accountability Act of 1996.
This is absolute proof it seems here that lies and cover-ups seem to be the DO E's standard
Modus Operandi or 'MO' (the acronym commonly used investigating criminals).
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What I have at issue, in addition to established and alleged DOE dishonesty, is the proposed
deletion, ID' the DOE, of all of the essential elements of Total Quality Management (TQM)
which the NMED had incorporated within the original 5/98 draft Permit for the WIPP (Refer
to Exhibit CH-1 for definitions of TQM essential elements). The NMED, I think, had
completed a thorough and impressive job concerning the development and content of the draft
5/98 Permit for the WIPP. However, several issues stand out with the NMED's prior work, the
DOE's 8/14/98 Comments proposing to delete a number of Permit requirements, and the
11/13/98 draft NMED Permit. Further on within this testimony, I will briefly describe my 17
years of experience in the area of Quality Assurance (QA). This experience has provided me
with the ability to evaluate this area within the two draft Permit versions for the WIPP.
First there is the NMED's inclusion of essential elements of TQM within their 5/98 draft WIPP
Permit. While the NMED did incorporate several of these elements of TQM such as
Independent Assessment and Trending, the most important aspect of Continuous Improvement
was not included as part of the 5/98 draft Permit. The NMED bad included required
identification and corrective actions of In-Process Nonconformances, but Opportunities for
Process Improvement (OPls), which are not involving noncompliances, was not addressed or
recommended (it could not be required). Opportunities for Process Improvement function in
reducing the variability of a process to bring the output further away from the dividing line of
compliance and noncompliance. This is the most salient, unique, and valuable characteristic of
TQM. This is the feature which would truly provide the greatest assurance of regulatory
compliance and safety to the DOE's WIPP Project operations.
Secondly, I wish to discuss the DOE's 8/14/98 proposal to strip the majority of the QA
requirements and those to provide accountability which were part of the 5/98 draft Permit.
For example, the DOE proposed the following:

* deletion of specific requirements for immediate suspension of generator/storage site
waste acceptance for failure to timely correct Waste Analysis Piao ~AP) compliance
failures or failure to comply with the approved acceptable knowledge procedures for
certification of waste (Comment 6).

* eliminate certification that the WIPP Waste Information System (WWIS) database
complies with the W AP prior to accepting waste from any generator/storage site
(Comment 7).

* eliminate any requirement to identify "In-Process" nonconformances (Comment 20).
• eliminate controls in generator/storage site waste generation procedures such as
nonconformance reporting and process knowledge verification sampling (Comment 31.C.2).
• elimination of NMED notification of weekly examinations which reveal indications of
process changes or limits being exceeded, with a cease of shipment of that waste stream
until at least a follow-up sample and waste analysis is completed (Comment 32 ).
• elimination of any required Permittee controlling actions to be taken concerning W AP
nonconformances prior to waste receipt at the WIPP Site (Comment 44). (non-prenntion

!)
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• elimination of Independent Technical Review of raw data generation/collection
(Comment 48) This does not comply with DOE Order 5700.6C which the DOE assures compliance to !
• elimination of required site procedures to ensure identification and segregation of
unacceptable wastes (Comment 56).
• elimination of the requirement for increased sampling to be conducted if "data
consistently indicates that discrepancies with "acceptable knowledge information" were
identified at the site level" (Comment 60).
• elimination of providing reasons and justifications for revising Quality Assurance (QA)
documents and the requirement for the revised QA document to undergo the same level of
review and approval as the baseline venion (Comment 61 ).
• elimination of the entire Waste Analysis Plan (W AP) General Requirements Audit
Checklist which is an excellent and valuable tool to conduct audits. DOE claims this
checklist is an "ineffective tool", "redundant", and "not ... important or relevant". This
checklist is very good for a number of reasons. Audit with no std. Checklist? No ... No !
(Comment 62)
The DOE's desired elimination, of especially this checklist, so very clearly identifies and makes so
obvious their very arrogant disregard of important measures to assure compliance and safety.
Refer to a small indicator of the DOE's dismal safety record within Exhibit CB-5.
• elimination of the requirement for NMED to be a participant in performance of
"verification visits" to assure that audit deficiency corrective actions have been completed
and are effective (Comment 66).
• elimination of the requirement for trending and trend reports to determine if similar
situations exist system wide (Comment 67).
The DOE attempts to claim that each site is so different from one another that trending 44will not
add any value to the system" and "trending of audit findings will not be useful." What absurdity!
This is supposed to mean, for example, that visual inspections of waste or headspace-gas sampli"I
and analysis of waste containen or other Data Quality Objectives at the various generator/~torage
sites do not share the slightest similarity ? Remember the False Statements Accountability Act '!
This statement by the DOE is absolutely preposterous to the point of being insulting ! Similar to
the WAP Audit Checklist, this effort to eliminate trending, one of the most important QA
principles and benefits, clearly communicates the DOE's underlying objective and desire. The
DOE, unfortunately, is clearly demonstrating the agency's true desire of minimizing their
accountability for the WIPP Project's operations.
This should ring a very loud note of alarm or caution. The reason for this is because this a~ency
has put on a powerful demonstration here that they still have such a strong desire to operate the
WIPP facility like back in the good old 'Cold War' dan when the DOE answered to no one~

-5With the elimination of so many essential QA elements, the DOE is seen to desire a practically
nonexistent QA program. This would be a very dangerous situation indeed due to the fact that the
ability to identify, develop, and enhance preventative measures to avoid dangers and disasters
would not exist. Examine Exhibit CH-5 for a taste and reminder of what kind of WIPP operational
results.New Mexicans could expect if the DOE is allowed to get too much of what they are trying so
bard to get. The DOE's goal, that they have identified and I have outlined, is a bare minimum of
accountability for WIPP Project operations.
Some of the representations that the DOE has made, in their effort to eliminate so many Quality
Assurance requirements, border very dangerously on violating the False Statements Accountability
Ad. I have described only two of the DOE's representations which demonstrate this. There is
more. Does the DOE's representations or objectives that I have described give anyone the
impression that the agency has changed its old ways of engaging in cover-ups that they have known
to be involved with in the past ?
Next, is the discussion of what QA related requirements that the NMED agreed with the DOE to
delete and those requirements that have been retained from the 5/98 draft Permit within the
11/13/98 version. I do not agree with the deletion of any of the thirteen QA requirements that I
listed previously that the DOE wished to eliminate. While the NMED refused to omit several
important requirements such as the W AP General Audit Checklist and Trending, they did
essentially disable the requirement for Independent Assessment. This was done by allowing the
Independent Assessment to be performed by individuals whose supervisor is responsible for the
work being reviewed. This is very obviously no longer "independent", and it is also in violation of
DOE Order 5700.6C, Criterion 10, which the DOE claimed to be in compliance with in Section
1.1.9 of their 8/14/98 Comments to the 5/98 draft Permit. In addition, NMED listed compliance
with DOE Order S700.6C within the S/98 draft Permit (Attach. B6, Sec.B6-2), but deleted this
requirement within the 11/13/98 version. This seems odd because the DOE had already made a
voluntary assurance of compliance with the DOE Order themselves, but also made a proposal to
violate it.
There are several other QA requirements that have essentially been significantly weakened by
NMED's deletion of very sound requirements that were part of the excellent 5/98 draft Permit.
Another example is the deletion of the requirements outlined to be satisfied following suspension of
waste acceptance due to noncompliance(s). These requirements were within the generator/storage
site's Waste Screening and Acceptance Audit Program specified within Module Il, Section 11.C. l.f.
This whole section was deleted. Next is deletion of requirements from Attachment 8 (the Waste
Analysis Plan or WAP), Section B-3d(l )(a) removing information from procedures for waste
generating processes such as: Nonconforming reporting and Process Knowledge verification
sampling. Also, removal of data verification and QA requirements such as that "All raw data shall
have the signature of a technical supervisor and a QA officer before release." This, along with an
absence of Independent Assessment, is too dangerous of a reduction of the excellent safeguards
which were part of the 5/98 draft Permit to help ensure the integrity of the data and the DO E's
accountability. Considering the DOE's established and alleged liabilities in the area of integrity.
these requirements can not be deleted.

With the DOE, it is like leaving a coyote to take care of the chickens. Keep this thought in mind
while reviewing Exhibits CB-4 & 5 which provide evidence of DOE cover-ups and DOE facility
worker life-threatening injuries, contaminations, and~· All other QA requirements similar to
those which I have described and have been deleted from the 5/98 draft Permit should be replaced
in the Final Permit. This is absolutely essential to the protection of the worken at the WIPP
facility, New Mexico residents, and the environment. In addition, the allegations which I have
made concerning false statements, representations, and cover-ups by both the DOE and EPA must
be investigated for possible prosecution. These alleged violations are very similar to perjury
(violation of Public Law 104-292) and these agencies must not be considered above the law. It is
being said nowadays that no one should be considered above the law, including President Clinton.
Should the DOE be considered above the law? If the DOE =is considered above the law, and
injuries occur to people or the environment as a result, the federal and NM state officials
responsible, should be personally held legally liable.

T. Rockefeller Quality Assurance Background
I am an individual that is highly educated (MS degree), have over twelve yean of varied and very
technical work experience, and over seventeen yean of experience in the area of Quality Assurance
(QA). My QA efforts at the WIPP and elsewhere are depicted within Exhibit CH-2. My Defense
Logistics Agency (DLA) Certificate of Appreciation, was received about two weeks prior to my
reassignment within the DLA Long Island Area Office (2nd largest AO in the nation). I was a field
QA Representative and was reassigned as the Area Office's Deficiency Reports Program Manager
(DRPM). The DRPM dealt with and resolved every deficiency noted with all product and services
which originated from an AO which had an annual contract dollar value in excess of $2 Billion at
the time. So I myself dealt with and participated in resolving every deficiency associated with that
$2 Billion worth of product and services, and I did so with "excellence".
About ten years ago was when the Department of Defense (DOD) was initially involved with fully
implementing Total Quality Management (TQM). Within the DOD's Defense Logistics Agency
(DLA) their TQM implementation was comprised of several days of classroom indoctrination, and
then shortly thereafter, field implementation and Area Office coordination. As a field QA
representative I conducted "Process Proofs" within contractor facilities and wrote up several
significant "Opportunities for Process Improvements (OPis)" to reduce process variability.
While I served as the DLA Area Office Deficiency Reports Program Manager (DRPM), I worked on
TQM implementation within my program. After several months of my work within this important
DLA program, the DLA Region I commander at the time, General Thomson (Air Force), called a
meeting of all of the Region I Area Office Commanden. The purpose of this meeting was for each
AO commander to present what their AO had been doing to successfully implement TQM. My AO
commander at the time, Colonel Kuhn (Army), selected what I bad done within my program for his
presentation, which I helped to prepare, for his demonstration of our AO's TQM implementation.
I was told that there were two presentations made at this meeting that were unanimously considered
to be "exceptional" by General Thomson and all of the AO Commanden. One of those two
presentations was what I bad uniquely designed into my program. Of this, I was and still am very
proud of my work and success. I am certainly very ready to compare my experience and expertise,
concerning effective and real implementation of TQM, with !ll!Y employee within the entire DOE
agency.
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Conclusion
The DOE has spent $ Millions of taxpayer funds to allegedly implement TQM. Compared to DOD, or
any serious organization, the DOE's alleged TQM implementation over the past ten years is obviously
a sham and a disgraceful farce. Concerning the DOE's WIPP Project, this fact is thoroughly
demonstrated within the DOE's 8/14/98 Comments on the NMED's draft 5/98 Hazardous Waste
Facility Permit (RCRA Permit). Very intensive efforts have been made by the DOE to delete all of the
essential TQM elements which were part of the 5/98 Permit. Eg: Independent Assessment deletion,
Trending deletion, Continuous Improvement (In-Process Nonconformance deletion), and ~uired
Customer (NMED) participation in audits and other QA-related activities deletion, etc..
Minimizing accountability and completely disabling TQM principles, from being incorporated within
WIPP Project operations, is irresponsibility by the DOE at the very least. These actions will have the
effect of halting the development, enhancement, and conduct of Preventative Measures to greatly
reduce or eliminate problems or safety risks for the WIPP Project. The DOE's safety record
horrendously speaks for itself. Please reference Exhibit CH-5. I say Enough Is Enough DOE!
The WIPP Project operations .£!!! be conducted in such a fashion as to truly maximize safety and
confidence to the extent possible. This will most likely not be accomplished unless the necessary legal
measures are taken against the DOE to force this. There is much more justification (when validated)
provided within my attached Declarations than necessary to initiate a civil and/or criminal lawsuit
against the DOE in district court concerning the WIPP Project. Due especially to the DOE's nature,
past and present, all deleted requirements affecting Quality Assurance and Accountability that were
within the 5/98 draft Permit should be restored within the Final Permit for the WIPP.
In accordance with New Mexico Title 20 NMAC 4.1 Subpart IX, Section 901.A.4, this testimony is my
third written Notice of Opposition to the Draft Permit for the DOE's WIPP Project. The first two
written notices of opposition were dated 6/3/98 and 9/1/98. All three of these notices contain factual
information by which their justification can be ruled upon. Despite my inquiries, no NMED action
has been taken as of 10/30/98, or later that I am aware of, towards the tint two notices. This conflicts·
with the requirements of Title 20 NMAC 4.1 Subpart IX, Sections 901.A.4 & 5. I wish that this
testimony of mine to be considered my formal written Notification of Opposition to the 11113/98 Draft
Permit for the WIPP Project, USEPA NO. NM4890139088.
My entire Technical Testimony content is directly very pertinent to the Final Permit for the WIPP
Project. This is so because safety is potentially compromised concerning all workers involved with the
WIPP Project, the residents of numerous states, and the environment. If the February 22, 1999 and
March 99 (if held) public hearings do not provide reasonable, adequate, and fully justified resolution
of all of the safety issues raised within the three notices of opposition which I have submitted based
upon facts and specific permit requirements, I hereby request an additional public hearing by which to
do so. Ref. Title 20 NMAC 4.1 Subpart IX, Section 901.A.4 & 5.
Sincerely yours,

·:r-!(..d&,N.n.Ro"~/~
'kock•idi~ 'f.itde
319 Sunnyview St
Carlsbad, NM 88220
(505) 887-7461
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CERTIFICATE OF SERVICE

I certify that the attached document was sent via Federal Express to NMED on this l&""'day of January, 1999
and to each of the following at my earliest convenience during the month of January, 1999.:

Hearing Officer, WIPP Draft Permit, NMED - Federal Express
David Mccumber, NM Office of Governor Gary Johnson
New Mexico State Attorney General's Office
Concerned Citizens for Nuclear Safety (CCNS)
Citizens for Alternatives for Radioactive Dumping (CARD)
Various News Media Organizations

319 Sunnyview St.
Carlsbad, NM 88220
(505) 887-7461

Exhibits CH-1 thru CH-5

CH-1

TQM Definitions - Reference the McGraw-Hill, Inc. 1995, Encyclopedia of Quality
Terms & Concepts, and Other Sources.

CH-2

T. Rockefeller Quality Assurance Activities at the WIPP & Elsewhere

CH-3

DOE Order 5700.6C Excerpts & Title 20 NMAC 4.1 Haz. Waste Mgmn't
Excerpt

CH-4

DOE/EPA Cover-ups Evidence
A) 5/27/96 Inside Energy/with Federal Lands Article Excerpt
B) former Energy Secretary O'Leary 5/14/98 Deposition Excerpt
C) T. Rockefeller 6/3/98, 9/1/98, and 12/3/98 Declarations
D) False Statements Accountability Act of 1996 (Public Law 104-292)

CH-5

Small Selection of DOE Disaster Incidents & Ineffectual DOE Public
Relations Safety Initiatives

•

<::(92021<<

•

,,-\0

(,~.,'

Exhibit CH-1
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The following Total Quality Management terms and definitions have been tak *2from gi~,s.~:··,~;,.,t
McGraw-Hill Encyclopedia of Quality Terms & Concepts, 1995 Editi '- ~n::;:~:/;,~\;,;,;,:."''-'.•'
~
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Preface:"... the best way to manage is through the practical implement~«~.f, . _, .- ~-"
quality principles and techniques." Also, "This reference has the purpose of taking tftC'S 1· '.
mystery out of the technicalities and putting some teeth in the platitudes of quality
management. It gives you reliable and easy-to-understand definitions and examples of
several hundred terms and concepts that make up the Total Quality Management lexicon."

Continuous Improvement (CI):
* " ... we can continuously improve all processes and activities through the
application systematic techniques.
* An important foundation of continuous improvement is the notion of system
variation and that, unchecked, variation will increase.
* This growing variation increases the chances that a process will deliver more
defective outputs. Thus TQM emphasizes that managers must work in
understanding system variation, its sources, and how to manage processes so as to
reduce variation and improve quality.
* Quality experts assert that opportunity for improvement is inherent in all
processes, including those in control.
• Regardless of the approach to contin•ou Unpt'tlW!llll!flt, it is important to
appreciate that improvements can always be made and that doing so is vital to

m:ganizational survivql."
Defect Prevention:
• "These approaches all focus on eliminating such problems as close to their source as
possible rather than depending on inspection after the fact.
• However, rather than waiting for such problems to appear, defect prevention urges
continuous checking at each step and catching process errors as soon as they
become evident at any step in the process."

Nonconformity:
•

"All writers on quality management address the importance of conforming to (and
exceeding) customer needs and expectations and how to eliminate process problems
that result in outputs that do not conform."

So the main ideas behind TQM are that processes can always be improved by reducing
variation, and not to stop looking to do so. Secondly, that waiting to find defects at the
final stage with an inspection, as the DOE wants to do by waiting for problems to occur
when the waste arrives at the WIPP Site, is NOT the way to go. Lastly, setting the
nonconformance level low, or at where there is a real physical danger or actual regulatory
violation, is not the way to go. The established level at which a WIPP process produces a
"nonconformance" should not be at the level of actual danger or violation, it should be
"exct:ediU customer needs and expectations."
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INTERIM DRAFf
EPA REQUIREMENTS FOR
QUALI'IY MANAGEl\mNT PLANS

EPA QNR-2

United States Environmental Protection Agency
Quality Assurance Management Staff

Washington, DC 20460
JULY 1992

/

Pl :J..GP2
group performing the work to establish whether the prevailing quality manage-

ment structurCy polici~ practices, and procedures are adequate for ensuring
that the type and quality of results needed are obtained.
•

tecbnical self-assessment: the evaluation process used by those immediately
responsib/I! for oveneeing and/or performing the work to measure the perfor-

mance or effectiveness of a technical system and its elements with respect to
documented. specifications and objectives. Such assessments may include
qualitative and quantitative evaluations.
technical indgpeadeat assessmmt:. the evaluation process. used 11Y. SOl'Mt)M
other than the ~arming_ the work to measure the .performance or
effectiveness of a technical system and its clements with respect to documented spcdfications and objectives. Such assessments may include qualitative and
quantitative evaluations.

The QMP must descnbc how management will respond to the findings and
recommendations from assemncnts in a timely manner. When conditions needing corrective
action are identified, the appropriate response should be made promptly. The QMP should
indicate how follow-up action shall be taken and documented to confirm the implementation
and effectiveness of the response action.

{

Management is responsible for choosing the assessors, defining acceptance criteria,
approving audit check lists, and identifying goals prior to initiation Of an assessment.
Assessors are tecbnicdly knowledgeable people with no real or perceived conflict of interest.
If the assessors are chosen from within the organmtion, they must have no involvement or
responsibility for the work being assrsed.. Personnel conducting independent assessments
shall be qualified, certified when necessary, and have sufficient authority to conduct the
assessment activities. The QMP should detail how the assessors arc selected and how the
limits of their authority will be determined.

EPA policy requires that data used to characterize environmental processes and
conditions be qualified according to the intended use of the data. Data obtained from
sources that did not use a QA Project Plan for data collection must also be qualified. Data
shall be qualified according to procedures doaunentcd in the QMP. These procedures shall
document the decision process and factors used in arriving at the choice of the particular
qualification method. 1bis process shall include the correct application of statistical methods
during the as.semnent process. The decision to qualify the data for their intended use shall
be based on reconciliation with the petformance measures for the project defined by the
data qualify requirements. Any limitations on data use shall be identified quantitatively and
fully documented.
The QMP shall also descnbc how project reports contahring data or reporting the
results of environmental data operations shall be reviewed independently to confirm that the
20

Sandia National Laboratories'
INTEGRATED QUALITY
PROGRAM
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A. Narath

Date

· President
Sandia National Laboratories
Replaces Sandia National Laboratories'
Quality Improvement Plan, Dated November 19, 1990
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Continuous Iwrovement
Continuous improvement begins with each process owner. The process owner is the individual who
knov1,·s best how the process functions, is accountable for the r~·ocess output, and has the authority and
responsibility to make needed changes. In addition, the process owner has the responsibility to promote
teamwork by utilizing people with the skills and experience to effectively concentrate on defect prevention. Through effective teamwork, processes can be analyzed and unwanted variations preempted.
Sandia encourages continuous improvement through teamwork (Quality Actions Teams,
Quality Improvement Teams, and Process Management Teams); the use of Process Quality :'vfanagement
and Improvement \PQMI); information and data analysis to identify problems, implement solutions, and
assess effectiveness; and other applicable quality management and improvement tools.
To identify further improvement opportunities and increase customer satisfaction:

•

Management at all levels will assess the Quality Program and remove barriers to effective performance.

•

Each line organization should establish a rigorous self-assessment program
to assure effective implementation of all customer requirements. These selfassessments, and resulting corrective actions, should be documented.

•

The Sandia Independent Assessment Project will revie% management assessments, line organization self-assessments, and perform indeP.endent assessments of Sandia organizations to identify further areas for improvement.

RESPONSIBILITIES
Senior Management
Senior ~fanagement, through the Sandia Quality Council chaired by Sandia's President, has the responsibility for establishing the Sandia Quality Policy, establishing the quality goals (including planning,
scheduling, and cost control considerations), allocating the resources necessary for accomplishment of
these tasks, communicating with employees, and assessing quality performance.

Organizations and Project Managers
In addition to meeting the Quality Policy and goals established by the Sandia Quality Council and this
document, each organization and project manager has the responsibility for the determination. impleml :·
tation, and documentation of all customer requirements. As process owners, these individuals should
determine the most efficient and cost-effective methods of accomplishing assigned tasks. These tasks m,:,
be implemented through separate Quality Plans or through Organizational Business/ Compliance Plam
(\,fanagement Integration and Implementation Project) that integrate quality and other customer requa•.
men ts, such as Conduct of Operations or ES&H requirements. Either approach should acknowledge u ·r>
tinuous improvement in customer satisfaction as the key to excellence.
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CAQ:WST:TNR 97-1729 [UFC 5480.00]

SUBJECT:

CAO Review ofWID Responses to NMED's Review Comments of the
Monitoring Plan (Appendix 018 of the draft RCRA Permit Application)
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JAN 1899
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TO:

, Kent Hunter, Assistant Manager, ONTWO. CAO

The following represents my review ofWID's draft responses of subject dated July 8, 1997:
Specific Comment 5:
The NMED comment was addressed by Will's response. However, "Specific Gravity" is an
• outdated term. What has currently replaced "Specific Gravity" is "Relative Density".

Attachment B Comments:
3. "The SOP should be revised to reference SOP QC-014-00." This has not been done. o

5. "Item C should be revised to state that ''The concentration value .. "" This has not been e
~·
"Also, ensure that each measurement ( ... ) is performed as though it were a separate
analytical sample ... " This has not been done. e>
"Ensure that lDLs are determined for each wavelength used in the analysis of the samples."
This has not been done. o
7. "Personnel qualifications should be documented ... and training should be periodically
reviewed . . " This has not been done. o
8. .. :\!so. ~nsure that record of all PE samples are .

immediatelv corrected." This has not been done.

. problems identified should be

o

t

11

No revision of 5.1. l , _·.I. ir S 7 as specified by NMED.

~t\
NI

'Ir,,'

;/)

Kent Hunter
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July 14.1997

17. "According to SW-846 Method 30'.!0A. ... verification of the concentration of all
calibration standards against a quality control check sample . . . . Section 9 0 of the SOP
should be revised to include this information... This has not been done. "

2'cd
Tod Rockefeller
.

Environmental Specialist,
WIPP Site Team. CAO
attachment

cc (w/o attachment):
Wayne Walker. CAO
Craig Snider. CAO
Stewart Jones. WID
Ron Richardson. WID
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DATE:

~AO OA ft.cg raJn dofis

DEC o 6 199.5

ATTN OF:

SUBJECT:

TO:

not

2voct Roc.AJ!~ , 14 (w

REPlYTO

CAO:TNR 95-2978

Pr:ced~~

CAO Document Control; Management
Action

WoP~ !

3 .1, Corrective

George Dials, Manager, Carlsbad Area Office
The management issue that I present here details the review and
approval activities and current structure of CAO Management
Procedure (MP) 3.1 along with the associated problems. An
example is provided with this MP which is symptomatic of the
deficiencies concerned with the CAO's Document Control process.
In Private Industry (PI), a format for document control is
established and agreed upon. Management in PI then instructs
that the approved methodology be followed.
In successful
corporations, their management directives are sound and
uniformly implemented. Within the CAO, we need firm management
direction in the area of document control with a well
publicized expectation that this direction be followed by .a.l.l.
parties involved.
The following is a comparison of MP 3.1 content to what is
specified within MP 4.1 dated 7/30/95, Preparation and
Maintenance of CAO Procedure:
1) No date is noted on the procedure which does not allow
tracking and record of this procedure's development.
In addition, MP 4.1 does not require this.
2) Revision MO (B)• of MP 3.1 does not follow par. 3.2.3 of MP
4.1. Eg: Draft A, Draft B , etc ..
3) The format of this procedure does not follow par. 3.3
Procedure Format prescribed within MP 4.1.
whic~

Attachment A and Attachment B are different procedures
are both labeled as MP 3.1 Rev. O(B), no date.

5) The procedure title page does not follow what is prescribed
in Attachment II of MP 4.1. Also, the title page of MP 4.1
$.l:£1;s not follow its own instruction.-1"'?4.l~M . . p.!.10 •. ;r-.~-:;r-:r- 2 ~
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6) No Document Review/Approval Matrix, required by MP 4.1, has
been prepared to guide and control the review and approval
process. A distribution list to detail who the reviewers
were to be does not exist either.
7) The controlled copy of MP 4.1 has "Info Only" hand written
above the title. What does this mean? The MP is signed and
dated. No specification of what this direction means
exists. Is "MP 4.1 Info Only" an interim stage between a
Draft and Final CAO procedure?
The historical and continued lack of adequate direction and
controls in this area (Std. Oper. Proc.--Mgm't Directives-Qual. Assur.Admin. Proc.--Branch Proc.--CAO Mgm't Proc.) will
send a message. Those organizations involved with approval of
the WIPP Project's readiness to begin handling waste may very
well arrive at the conclusion that we are not prepared to
become an active facility. If the CAO's activities can not ~e
controlled without the presence of waste, what will ge expected
ypon waste receip...t_?

~a:l Pm4~c,L;"-_
Tod N. Rockel'eller
Environmenta! Scientist
Attachments (2)
cc w/attachments:
Cooper Wayman, CAO

_.J.L_
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MANAGEMENT PROCEDURE
Waste Isolation Pilot Plant Carlsbad Area Office
MP No.

Revision

Title:

Peae ::::L ef ::::l::3:::=

0181

Date:

PURPOSE
The purpose of this procedure is to define responsibilities and establish a method for initiating and
processing Corrective Action Reports.

l.O

SCOPE
This procedure applies to the documentation., investigation, resolution, and verification of completion
of corrective actions, tracking. and closure of Corrective Action Repo~.

3.0

REFERENCES AND DEFTN1TIONS
3.1

REFERENCES
None

3.l

II"'

rel- ~

CORRECTIVE ACTION

Manaaer, Carlsbad Area Office

1.0

3 1

fg. 3

DEFINITIONS
3 .2.1

Condition Adverse to Quality CCAOl • An all inclusive term used in reference to
failures. malfunctions. deticienci~ defective items, and nonconfonnances.

3.2.2

Corrective Action - Measures taken to rectify conditions adverse to quality and.
where necessary. to preclude repetition.

3.2.3

Corrective Action Report (CAR> - A document utilized to identify and document
actions taken to correct and preclude conditions adverse to quality.

3.2.4

Sianificant Condition Adverse to Quality CSCAOl - A condition that if not
corrected. could have a serious effect on safety, operability, waste isolation. or
compliance demonstration.

)\

Pa~e :i-o

Revision 0 Ill

MP No. 3. l

'I

of :::::13::::
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1i------------------------·--------------------------------------------PJ· ~ oP G
4.0

RESPONSIBILITIES

The authority to implement the activities identified in this procedure may be delegated. However, the
ultimate responsibility remains with the individual assigned by this p,rocedure. -

?

J\ffidal 1l.
4.1

ASSISTANT MANAGERS

(~tJ /k.1(11 ~f!r Jelr .fu ~n olheA
\.. ~n .ff.w:. d+ecl-d 17. '?
)

The Assistant Managers are responsible for coordinating the
S·
response Y overdue er corrective action has not been accomplished.
4.l

-LB: *ere _.

TEAM LEADERS

CAO team leaders are responsible for:

4.3

4.2.1

Coordinating corrective actions and ensuring timely response for those CARs
affecting their organization.

4.2.2

Approving CAR. validity and issuance of the CAR..·

4.2.3

Forwarding a copy of CARs issued to the WIPP Site and classified as SCAQ, to the
CAO Facility Representative for Occurrence Reporting consideration.

4. 2. 4

Approving requestS for extension bf response and· corrective action complete dates.

ASSURANCE TEAM LEADER

The Assurance Tearn Leader is responsible for:
4.3.1

Establishing and maintaining a unique suaM:ls;_.,.1111 to identify and track CARs.

4.3.2

Approving issuance of the c~

4.3.3

Approving requests for extension of response and corrective action complete dates.

4.3.4

Maintaining the CAO Corrective Action Report Log..

CAR IN1TIATOR <CARI)~1i\.s ~, the Oh ly ~leia~

f. i,.J ict&J iti .JI,~ F° ceJure.

The following responsibilities mt be assigned by the affected Team Leader to another Team
Member other than the CAR initiator.
CAO personnel are responsible for identifying and documenting those items and activities that
represent conditions ldverse to quality. The CARl is responsible for:

MANAGEMENT PROCEDURE
Waste Isolation Pilot Plant Carlsbad Area Office
MP No. JI
Revision

Title:

..... = L o i =
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CORRECTIVE ACTION

Manaaer, Cartsbad Area Office

1.0

AH~~ h.

Date:

PURPOSE
The purpose of this procedure is to define responsibilities and establish a method for initiating and
processing Corrective Action Reports.

2.0

SCOPE

This procedure applies to the documentation, investigation, resolution, and verification of completion
of corrective actions. tracking, voiding (when necessary), and closure of Corrective Action Reports.
3.0

REFERENCES AND DEFINlTIONS
3.1

REFERENCES
None

3.2

DEFINITIONS
3.2.1

Condition Adverse to Quality (CAO) - An all inclusive term used in reference to
failures. malfunctions, deficiencies, defective items, and nonconformances.

3 .2.2

Corrective Action - Measures taken to rectify conditions adverse to quality and.
where necessary, to preclude repetition.

3.2.3

Corrective Action Report <CAR) - A document utilized to identify and document
actions taken to correct and preclude conditions adverse to quality.

3.2.4

Significant Condition Adverse to Oualitv <SCAQ) - A condition that if not
corrected. could have a serious effect on safety, operability, waste isolation, or
compliance demonstration.

..
Revision 0 (81

MP No. 3. 1
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4.0
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RESPONSmlLITIES

The authority to implement the activities identified in this procedure may be deJegated. However, the
ultimate responsibility remains with the individual assigned by this procedure.

4.1

omCE MANAGERS

The office managers are responsible for coordinating the resolution of CARs where the
response is overdue or corrective action has not been accomplished.

4.2

TEAM LEADERS

CAO team leaders are responsible for coordinating corrective actions and ensuring timely
response for those CARs affecting their organization.

4.3

ASSURANCE TEAM LEADER

The Assurance Tearn Leader is responsible for:

4.4

4.3.l

Establishing and maintaining a unique numbering system ro identify and track CARs.

4.3.2

Verifying CAR validity, approving issuance of the CAR. and assigning the Response
Due Date.

4.3.3

Ensuring that CARs are issued through the responsible team leader.

4.3.4

Forwarding a copy ofCARs issued to the WIPP Site and classified as SCAQ, to the
CAO Facility Representative for Occurrence Reporting consideration.

4.3.5

Approving requests for extension ofresponse and corrective action complete dates·

4.3.6

Maintaining the CAO Corrective Action Report Log.

QUALl1Y ASSURA.i.'iCE REPRESENTATIVE (QAR)

The QAR, as designated by the ATL. is responsible for:

4.4.l

Recommending if the condition should be classified as an SCAQ.

4.4.2

Identifying the types of corrective actions required.

4.4.3

Evaluating and recommending acceptance of the proposed CAR response

II

4.4.4

Preparing the CAR Transmittal Memo.

I

-

I

I
!

Structure and Content of SNL/WID OAPs
Ref: DOE-ER-STD-6001-92 dtd. 6/92
Implementation Guide for Quality Assurance Programs for Basic
and Applied Research
A)
"
programmatic objectives should be the fundamental
consideration in determining how rigorously DOE 5700.6C shoul~ be
applied to the work performed ... "
Since the programmatic objectives of the WIPP Project are of a
very high level of importance to the DOE. 5700.6C should be applied
"rigorously" as defined by DOE-ER.
The WPSO-QRA office
is
obligated to do so to fulfill its responsibility to the DOE.
B) "The management systems developed should be adegua t e to ensure
that organizations achieve their programmatic objectives ... "
This statement. as I interpret it. means that we should
"rigorously" review the SNL and WID QAPs to ensure that they
provide enough guidance and organization to direct successful
operations.
The QAPs can not be vague and accomplish this.
CJ
"~anagement
should clearlv define
the relationships and
respons_ibi lit ies between the functions of l l mana2ing the resources
necessary-to support research work. and 2) performin2 the research.
The word \·ague does not fit \·ery well within this "Statement.
The <)APs must have a "clearly" defined structure with a high level
of utilitv~ not a thick document choked with buzzwords. ~r. Thomas
P. Grumbly. D·I .-\ssistant Secretary . .;;aid t.hat the '.JOE personnel
"directing and overseeing'' contractor programs and operations
5hould "be strong. both technically and managerially, to ask the
right questions and to be a demandiniz customer."
The WPSO-QR.\
office should insist upon QAPs that are well organized with am.!:.
high deizree of utilitY.
Buzzwords along with a vague and very
wordy content will ruu. accomplish this.
We must demand more than
this. as difficult as it may be. it is essential to the WIPP
Project.
DJ
"\tanagement is responsible for developing and implementing a
written QAP which is binding on all personnel and describes
orszanizational structure, functional responsibilities. levels of
authority, and organizational interfaces."
Organizational interfaces help to insure that the organization
functions as a team.

E)
'''.lanagement should
clearlv define how the
requirements
described in the applicable QAP translate into the ·'..=tv-to-dav work
performed ... "
Translating
the
requirements
into
the
day-to-day
work
performed. That is the heart of what the QAP's goa; should be. to
be a document that directs efficient operations and :ffectiveness.
I have "Buzzword-it is"-.

Organizational Document Hierarchy:
5700.6C
WPSO QARD
Contractor QAPD
Contractor PROCEDURES

:Jed_\?r't(\~/JdiuL
Tod

R~~;f~r

QA Engineer, WPSO-QRA

TO:

SUSAN TIERNY, ASSISTANT SECRETARY FOR POLICY, PLANNING
AND PROGRAM EVALUATION

FROM:

Tod Rockefeller, DOE-AL WPSO Quality and Regulatory
Assurance

SUBJECT:

DOE core Values comment

The eight elements of the DOE Core Values, as they are
described, include all of the necessary areas or goals to
accomplish the DOE's mission with excellence. However, since the
majority of DOE actions are carried out by contractors, I think
that the DOE Core Values should apply to them also. Any revision
necessary to reflect this should be made.
It is a challenging
management issue to approximate these goals whether it be within
the federal qovernment or private industry.
For implementation and to maximize the extent to which DOE
contractors meet the DOE's qoals, I think that the'CPAF structure
must be revised.
The revision must include concrete and
specifically tracked performance criteria which reflect the
essential elements of Total ouality Management (~ such as
continuous imP.rovement and teamwork.
Making the examination
categories of the Malcolm Baldrige National Quality Award
(attachment 1), for example, part of the CPAF process would be the
single most effective implementation step towards reaching the DOE
Core Values goals by contractors.
Another essential element of TQM is to involve all workers in
achieving a high level of quality of their organization's final
product. I think that what I have outlined above would accomplish
this goal for all employees involved with DOE actions. A revised
CPAF structure would "provide more responsibility to employees and
ensure that those with responsibilities are held accountable", as
noted in the Secretary's recent Restructuring the Department of
Energy outline.
As former President Bush expressed: "The
improvement of quality in products and the improvement of quality
in service - these are national priorities as never before."

EXAMINATION CATEGORIES, ITEMS AND POINT.VALUES ( /
?j. ;). tf ;)_

Malcohn Baldrige National Quality Award
1990 Examination Categories/Items

~

Maximum Points

1.0 Leadership
1.1

100

Senior Executive Leadership

1.2 Quality Values
1.3 Management for Quality
1.4 Public Responsibility

2.0 Information and Analysis
2.1 · Scope and Management of Quality Data and Information
2.2 Analysis of Quality Data and Information
3.0 Strategic Quality Planning
3.1 Strategic Quality Planning Process
3.2 Quality Leadership Indicators in Planning
3.3 Quality Priorities
4.0 Human Resource Utilli:ation
4.1 Human Resource Management
4.2 Employee Involvement
4.3 Quality Education and Training
4.4 Employee Recognition and Performan~ Measurement
4.5 Employee Well-Being and Morale
5.0 Quality Assurance of Products and Services
5.1 Design and Introduction of Quality Produces and Services
5.2 Process and Quality Control
5.3 Continuous Improvement of Processes, Products and Services
5.4 Quality Assessment
5.5 Documentation
5.6 Quality Assurance, Quality Assessment and
Quality Improvement of Support Services and Business Processes

. 5.7 Quality Assurance, Quality Assessment and
Quality Improvement of Suppliers

6.0 Quality Results
6.1 Quality of Products and Services
6.2 Comparison of Quality Results
6.3 Business Process, Operational and Support Service
Quality Improvement

6.4 Supplier Quality Improvement

7.0 Customer Satisfaction
7.1 Knowledge of Customer Requirements and Expectations
7.2 Customer Relationship Management
7.3 Customer Service Standards
7.4 Commitment co Customers
7.5 Complaint Resolution for Quality Improvement
7.6 Customer Satisfaction Determination
7.7 Customer Satisfaction Results
7.8 Customer Satisfaction Comparison
TOTAL POINTS

23

30
20
30
20
60

35
25
90

40
25

25
150

30
40
40

20
20
150

30
25
25
15
10
25
20
150
50
35
35
30
30C
50
30
20
20
30
50
50
50
lOOl
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TO:

Jessica Rojo
SNL QA

FROM:

Tod Rockefeller
DOE QRA

SUBJECT:

Procedure Review/Suggestion Outline. QAP 19-1
dtd. 5/1/93.

~ev.E

Par. 1.0 In my opinion, any phrase like 'within a reasonable
degree' is too vague and would most probably set off an alarm
with an auditor. A reference to a set of procedures that
'benchmark' or assess adequacy of computer programs for their
intended purpose would solve this problem.
Par. 4.0 There is value to providing traceability and linking of
important information that would allow a significantly less
amount of effort to understand and follow a procedure or
operation. This could be accomplished to a much greater degree
if references were numbered and within the body of a procedure
the reference and paragraph(s) were noted wherever possible.
This would not significantly lengthen the proc~dure or require a
large effort, for someone familiar with the procedure. The
benefit would be that an auditor, unfamiliar with the procedure,
could follow and understand the operation with a minimum of
effort. An auditor then, in my opinion, would have an indication
that there was tight control in the area of concern.
Par. 5.0 I think that within the definitions of 'Benchmarking' and
'Graded Approach' specifics should be included. A procedure's
structure and content should not be in a form that induces too
many questions to be asked. this should be minimized. Reference
to a set of evaluation procedures could be included. All that
would have to be done is assigning existing procedures
identification numbers to a set of procedures all
related to evaluation. Since these procedures are used for
acceptance of computer programs that deal with data manipulation
and decision making that effects programs, they should be ite~s
that are closely monitored by SNL QA.
Par. 5.8 If an acronymn is defined for the first time within t~e
body of a paragraph it can get HlostH. Simply underlining a:
highlighting the acronymn would greatly reduce this.
Par. 5.13 The definition of ·verification' also fits with wh3:
have noted in paragraph 5.0.
I think that it is important :u
reference paragraph(s) of a procedure that are related to one
another. It does not take up much space or effort and prov:d~s
a benefit. eg:'Verification'-definition ... (see par.6.5. ~.J.Jl.
xc: Susan Pickering
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Office of Nuclear Safety
Policy and Standards
May 1992

Quality .
Assurance
Program
A Total Management System
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CRITERION 10 - - - - - - - - - - - - - - -_,.·';
• INDEPENDENT ASSESSMENT o
"Planned and periodic independent assessments shall be conducted to measure item
quality and process effectiveness and to promote improvement. The organization
performing indeP-endent assessments shall have sufficient authority and freedom from
the line organization to carry out its responsibilities. Persons conducting independent
assessments shall be technically qualified and knowledgeable in the areas assessed."

Discussion
Management should establish and implement a process of independent assessments.
These assessments should be conducted.f>Y. an organization independent of the work, and
focus on improving item quality and process effectiveness. Assessment personnel should
view the organization being assessed as the primary "customer" and strive &12roduce
high-quality and organizationally meaningful feedback about the organization's
12erformance.
The Order ex12ands traditional audit techniques to include a myriad of tools to Rermit
.independent assessment P.ersonnel to focus on real issues that affect the organization's
P.erformance. In their role of assessing item quality and process effectiveness, independent
assessment personnel act on behalf of, and as an advisor to, senior management. Personnel\!'.'._)
performing independent assessments should be techniCally qualified and performanceoriented.
·
The independent assessment process should be structured and conducted using a
"performance-based" approach. The concept of performance-based independent
assessments is simple: observe, then evaluate. A person performing a performance-based
independent assessment should base their work on the following concepts:
•

Assessments are performed on activities that make a difference--not
trivial with no real impact on the facility or organizational performance

•

Assessments are performed in a manner that emphasizes safety,
reliability, and performance
Assessments are performed by qualified personnel who have the
necessary technical capabilities to observe and evaluate an activity
accurately

Independen~

assessment personnel should evaluate implementation of the quality
assurance program that has been approved by the Department. They should not
reinterpret or redefine the requirements specified in the approved program. If
management believes that the assessment results will require changes to the approved
quality assurance program, these changes should be approved by DOE.
20

~
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2.

DOE 5700.6C

ctjtjrJgn: tOfudependent

Asses smeni)

a.

~ess
~be

b.

Personnel performing independent assessmen_ts (shluld) act 1n a
u.nagement advisory function. Their resp0nsibi 1t1es are to
monitor work performance, identify abnormal performance and
precursors of potential problems, identify opportunities for
1mprov. .nt, nport results to a level of mnagement having
the authority to effect corrective actio"9 and verify
satisfactol"Y nsolution of problems.

c.. /

Personne1 performing independent assessments{shouid)be
technically knowledgeable and focus on improving the quality
of the processes that lead to the end produ~t.

of planned and periodic independent assessments
esUb11shed and implemented by an independent
assessment organization. Independent assessments (ihoul4J focus
on improving item and processes by emphasizing 11ne
organization's achievement of quality.

Personnel perfol"lling -independent assessments ~houl""d) not have
direct respons1b11ttias in the area they are assessing •
.

••

Independent assessments(ihou}dJ be conducted using criteria
that describe acceptable wor performance and promote
improvement.

f.

Scheduling of assessments and allocation of resources (ihould)
be based on the status, risk, and ccrselexity of the item or
process being assess~hedul ing £ould) be flexible and
additional attention~ be given to areas of questionable
performance.

g. . Assessment nsults ~:ilouldl be tracked and resolved by

unagaent having respons1b11~ the area assessld. Fo11ow
up review of deficient areas ~be 1fl1t1ated as necessary .

•

• h.

Responses to assessments Cihould include the following, u
appltcabl1: action to correct the deftctem:y; cause
tdenttftcatton; actions to prevent recurrence; lessons
. learned; and actions to ~ taken for tmprov..nt.

NEW MEXICO ENVIRONMENT AL IMPROVEMENT BOARD
P.O. BOX 26110/1190 ST. FRANCIS DRIVE
SANT A FE, NEW MEXICO 87503

ENVIRONMENTAL PROTECTION
CHAPTER 4 ·HAZARDOUS WASTE
PART 1
HAZARDOUS WASTE MANAGEMENT
TITLE 20

SUBPART I-HAZARDOUS WASTE MANAGEMENT SYSTEM: GENERAL
1. ISSUING AGENCY: Environmental Improvement Board. [9-23-94]

2. SCOPE: All persons that generate, store, transport, or
dispose of hazardous waste. [9-23-94]
3. STATUTORY AUTHORITY: NMSA 1978, Sections 74-1-8 and
74-4-4 (Repl. Pamp. 1993). [9-23-94, 11-1-95]

4. DURATION: Permanent. [9-23-94]
5. EFFECTIVE DATE: November 1, 1995. [9-23-89, 11-1-95]
6. OBJECTIVE: The objective of Part 1 of Chapter 4 is to
establish regulations for the management of hazardous waste,
including standards for the identification and listing of hazardous
waste, for generators and transporters of hazardous waste, for
owners and operators of hazardous waste treatment, storage, and
disposal facilities, for specific wastes and such facilities, for
land disposal restrictions, and for issuing, suspending, revoking,
or modifying permits. [9-23-94, 11-1-95]
7. - 100. [Reserved]
101. ADOPTION OF 40 CFR PART 260. Except as otherwise provided,
the regulations of the United States Environmental Protection
Agency ("EPA") set forth in 40 CFR Part 260 through July 1, 1994
are hereby incorporated as Subpart I of this Part. [6-9-89 ... 111-95]
I 02. MODIFICATIONS AND EXCEPTIONS. The following modifications
and exceptions are made to the incorporated federal regulations:

.:idministrative file Copies of the fact sheet shall be
sent to the applicanL to any stare or federal .igency. as
applicable: and. upon request. to any other person [ 60-39
I i-1-95]
~)J

The Secretary shall give pul-:lic notice that a Draft
Permit or a \.'otice or' Intent t ) Deny has bee:1 prepared.
and shall allow forty-five i 45) days for revie\\ and
public comment. !nc!uding requests for ;;ubllc hearing.

[6-9-89

.. ';~

10-21-92]

\:!_.;' If the Secretary issues a Draft Permit, and a timely
~tten notice of op.P..:Qsition to the Draft Permit and a

for a public hearing is receiv~ the Department.
acting in conjunction with the applicant, will respond to
the request in an attempt to resolve the issues giving
rise to the opposition. ,If such issues are resolved to
the satisfaction of the opponent, the opponent may
withdraw the request for a public hearing. [6-9-89
10-21-92]
request

'2J No. ruling shall be made on permit issuance or denial
without an opportunity for a public hearing. at which all
interested persons shall be given a reasonable chance to

submit significant~ views or arguments orally or in
writing and to examine witnesses testifying at the public
hearing. A public hearing shall be scheduled if:
a. the Secretary issues a Notice of Intent to
Deny. and a timely request for public hearing is
received from the applicant:

b. the Secretary issues a Draft Permit, a timely
request for public hearing is received from any
person opposed to the granting of a permit, and
such person does not subsequently withdraw the
request pursuant to RE\VRITE 902 A.-+ of this Part. l:r
c. the Secretary determines. no later than tiq~
( 5) days foilowinu the end of the comment period
specified in REWRITE 90: A.3 of rhis Part. :!uc ,1 ,:;uc.:.:
hearing shculd '::e held :10t\\ ithstandir:g :he ~:ose:-:ce
of a timely request for public hearing ~ 6-9-89

Exhibit CH-4
CH-4a:
The following article exerpt is from the May 27, 1996 edition of

Inside Energy/with Federal Lands
GROUPS CHARGE DOE COVERED UP DATA ON GROUNDWATER CONTAMINATION

Two environmental groups last week charged DOE with covering up evidence that
high-level radioactive waste from underground storage tanks at the Hanford Site hu
leaked into the groundwater and is threatening the nearby Columbia River.
Heart of America Northwest and the Government Accountability Project said
"new, clear evidence" shows the leakage to the groundwater was not disclosed in am
environmental impact statement the department prepared on the tanks. The groups said
DOE failed to incorporate into its EIS a recent finding by a state groundwater specialist
that some tank wastes have already migrated to the groundwater.
Io an unusually detailed response to the charges, DOE's Richland Operations
Office acknowledged that recent data do indicate more extensive leakage from the tanks
than previously believed. It said new data reflecting the results from an entire tank, not
just individual tanks, will be released next month, once it is fully assessed, and will be
incorporated into the final EIS.
DOE also denied the grout>J' contentions that it has retaliated agiDJt
whi1deblowen W'ff have railed the aHawtiom. And Richland Manager John Wagoner
took particular umbrage with GAP Seatde Office Director Tom Carpenter's attack on a
DOE tank official, Jackson Kinzer, whom Carpenter noted had been employed by
Rockwell International Corp., the Hanford and Rocky Flats contractor during the 1970s
and 1980s.
Noting Kinzer's employment ar Rockwell during "a period of time when
environmental regulations were ignored, the public lied to and production placed over all
priorities, including public health and safety," Carpenter added "putting Jackson Kinzer
in charge of tank wastes is like putting Captain Hazelwood in charge of cleaning up the
Exxon Valdez oil spill."

This article is very interesting considering the DOE's effort to prevent former Energy
Secretary Hazel 0' Leary from meeting and bearing from the Hanford wbistleblowers that
she testified under oath about. There is more and more evidence to support the notion
that trusting the DOE to properly look out for our safety and welfare is indeed like leaving a coyote to watch out/or the chickens and unfortunately the workers at the
DOE facilities and nearby residents are the chickens !

..
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UNITED STATES DISTRICT COlTRT
.,

FOR THE DISTRICT OF COLillvIBLA.

3 ----------------------------·

EXHIBIT
4

JOSEPH P CARSON, et al.

5
6

vs.

: Case No.

7 DEPARTNIENTOFENERGY
8

I

Plaintiffs :

: 1:98CV00368

Defendant : Judge Stanley

9 ---------------: Sporkin

10
11

Washington., D.C.
Thursday, May 14, 1998

12 Videotaped De Bene Esse Deposition of
13

THE HONORABLE HAZEL R. O'LEARY

14 the witness, was called for examination
15 by counsel for the plaintiffs, at the
16 offices of O'Leary and Associates, 2 Wisconsin
l 7 Circle, Suite 700, Chevy Chase, Maryland 20815,
18 commencing at 10: 32 a. m., before Marcia G. B !au.
19 Shorthand Reporter and Notary Public for the
20

State of Maryland, and were present on behalf

21

of the respective parties:

CH-~B

./
I

I
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Energy:'s own whistleblowers in a side
2 conference on that. I can't remember if it was
3 morning or afternoon, and I want to talk about
4 this because it made such a profound impression
5 on me. I would begin by saying that our
6 security people and most of the people in the
7 Department of Energy were not in favor of my
8 meeting with our own colleagues, past or
9 present, and felt somehow that they would do me
I 0 ~ and present a situation for me as the

I I Secretary of Energy which would be unsafe or
12 dangerous to me.
13

I have great recollection of arriving

14 to go through the back stairs to this meeting
l 5 room and running into five or six very burly
16 security people to ask them on this Saturday
I 7 afternoon, "\\That in blazes are you doing here,"
18 and it was they who repeated to me that this
19 was a very unsafe place for me to be, and that
20 these people would likely do me harm. I was

: l just so shocked bY. this interpretation of the
Department's P.s2Pk with respect to people who
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To:

1998

Benito Garcia, Chief
Hazardous/Radiological Mat'ls Bureau
New Mexico Environment Department
P.O. Box 26110
Santa Fe, New Mexico 87502
(505) 827-1561

From: Tod Rockefeller
former Environmental Scientist,
WIPP Site Team,
Carlsbad Area Office,
U.S. Dept. of Energy

319 Sunnyview St.
Carlsbad, NM 88220
(505) 887-7461
nohardrock@cavemen.net

Subject: DOE Violation of the Clean Air Act at the WIPP Site
Contained within my attached January 5, 1998 EPA WIPP Public Hearings Deposition is
an explanation and documented evidence of the violation of subject. On June 1, 1998, I
learned from the U.S. Dept. of Labor investigator assigned to my complaint against the
DOE for my removal from federal service, that the EPA has essentially taken no action
concerning my notification to them of the DOE's violations oflaw described within my
deposition. I was told that they examined my deposition for "information" only.
The New Mexico State Attorney General's Office has filed an appeal last week that
shipments of waste to the WIPP Site in the latter part of this month would be illegal
without a RCRA permit being issued by your office. The DOE is most certainly guilty of
violating the laws of this nation, but concerning the shipment of non-RCRA waste to the
WIPP Site prior to receiving a RCRA permit, in my opinion, is not a violation of law.
As described to me; the mission of the NM State Attorney General's Office is to insure that
there are no violations of law concerned with operation of the WIPP Project and to protect
the safety of New Mexico residents. I am sure that the mission of your office is the same.
The documented violation of the Clean Air Act (faulty air monitoring) and the criminal
cover-up of material facts from the EPA are issues that are related to the RCRA permit to
be issued by your office to the DOE for the WIPP Project.
Because there are serious liabilities and risks to New Mexico residents and the environment
concerning the WIPP Project, we can not have this project operate in other than a very
open and honest fashion. The residents of New Mexico are depending upon your office and
that of the NM State Attorney General's Office to ensure this. The EPA apparmdy
considers uytllilla. illclw'i111 viii ti1a1 of law, conducted by die DOE tODcel'llillg the
WIPP to be accepta~ I hope that your office does not accept or tolerate DOE violations
of law. In addition ... that action will be taken to investigate and act upon what I have
provided to you concerning a CAA violation that is related to radiological or non-RCRA
shipments of waste to the WIPP.
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The DOE has been criticized for being less than forthright with various aspects concerning
the WIPP Site and project. My EPA Deposition attached provides documented evidence of
this. Another area of concern is that above and below the WIPP repository's geological
location there are bodies of water. There have been several historical anomalous
modulations of ground water levels measured about the WIPP Site that have not been fully
explained. The NMED and the public must be provided with all relevant information and
problem areas without hesitation or delay. The WIPP Project's workforce must be
permitted to accomplish this.
There are other dishonest managers within the WIPP Project, besides George Dials, whom
are guilty of additional violations of our nation's laws which is fully documented. The root
of the problems at the WIPP lies within its management, not within the excellent work
force at this project which I have seen evidence of. Eg: the very high performance of the
WIPP Mine Rescue Team. The faulty WIPP management must be expunged to ensure that
workers are free to correct problems and address safety issues without harassment and
reprisals such as what I was subjected to.
For this reason it is enential tbat the WIPP's RCRA permit not allow~ risks i .
exist. ·The DOE must be cured of its tendency of being less than open and honest. Lept
measures must be taken to force the DOE to correct the violatioas of safety ~ations and
law by addressing the root aw of these liabilities prior to the operation of tbe WIPP'
facility.. Do the residents of New Mexico deserve anything less ?

Sincerely yours,

attachments
xc:
Lyndsay Lovejoy, NM State Attorney's Office
Robert Neil, NM Environmental Evaluation Group
Don Hancock, Southwest Research & Info Center
Caron Balkany, Concerned Citizens for Nuclear Safety
Janet Greenwald, Citizens for Alter. to Radioactive Dumping
Mike Taugher, Albuquerque Journal
Edward Slavin, Jr., Attorney

EPA \V IPP Public Hearing Deposition of Tod Rockefeller - 115198
*Former Environmental Scientist for the Carlsbad Area Office (CAO)
*Transferred to the WIPP Project in 4/93

*Removed from Federal Service on 12/10/97
*Last Area Assigned - Environmental Monitoring
I, TOD N. ROCKEFELLER, do solemnly swear and affirm that:
I have been removed from federal service by the CAO for allegedly being a poor performer.
Within this deposition of mine, all that I wish to detail about my removal is that these
attached findings and work of mine played a very large role. I am afraid the courts will have
to decide upon the CAO's grounds for my alleged poor performance. After you examine the
attachments to my deposition, you have to be your own judge. Poor Performer?
Attachment A is the first of four Issues that were part of my 6/6/97 whistleblower report to
the Office of Special Counsel (OSC). This review of mine was of the draft Comment
Resolutions for the Safety Analysis Report for Packaging (SARP) of the shipping cask which
will be transporting high level radioactive waste to the WIPP Site over our nation's
highways.
I was temporarily assigned to work on the approval of this SARP by the NRC from 6/95 to
11/95. In 4/96 I was assigned to the CAO's Assurance Team (QA), but still received a copy of
the WIPP contractor's draft Comment Resolutions to the SARP. You know the government
•.. it takes a little time to catch up with mailing distributions. Anyway, as soon as I looked
at these draft Comment Resolutions major problems immediately became apparent to me.
Because of this I began my review, even though it was an area that I was no longer assigned
to. Soon after I called the WIPP contractor to obtain NRC Regulatory Guides, necessary for
my review, I received four new atypical work assignments from my Team Leader. Along
with the new work assignments came the comment that I would have to "put the SARP
review on hold." Besides my difficulty in obtaining the necessary NRC Regulatory Guides
and the new work assignments and comment, the fact that the NRC Guides not being readily
available is an indicator. No satisfactory review of the SARP could be done without the NRC
Guides. To obtain these Guides, I had to threaten to get them from the NRC myself. What
does this fact communicate?
Since my work load drastically changed such, I had to put in a bit of work on the four new
assignments on my own personal time. I wanted to get back to my SARP review because I
felt that it was important to the project and I had such a strong desire to contribute. I
approached the CAO's Remote Handled Waste Manager within the National TRU Waste
Program Office seeking help with review of the SARP. This manager told me that he was not
reviewing the SARP because he did "not have time" to review it. The NRC approval of this
SARP is a WIPP Project Disposal Decision Plan (DDP) Milestone. What was of such
importance that this manager of Remote Handled Waste could not put any effort towards a
WIPP Project DDP Milestone concerning Remote Handled Waste?
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Next, I approached the CAO's Transportation Manager, again seeking help with the SARP
review, but when I inquired about him reviewing the SARP he just replied that he was not
reviewing it either. Is all of this starting to paint a very distinct picture ?
My review was not easy to complete on my own, especially considering my other work and
the intense scrutiny that it would certainly be subjected to, but I worked hard and completed
it nonetheless. I outlined fourteen comments as not being resolved, but number 2.3 is most
significant. Comment 2.3's significance lies in its history. The last page of my review itself is
an attachment outlining my attempt to resolve this comment five months earlier in November
of 1995. The fact of the matter is that my review pointed out the CAO manager, George
Dials' violation of DOE Order 5480.3 par 6.2.(c). This safety regulation requires "Heads of
Field Organizations" to "Perform an independent objective review and evaluation of
contractors' safety analysis reports for packaging designs."
If you take the picture that I painted above with other CAO coworkers, the difficulty
obtaining the NRC Regulatory Guides, and the comment that "you will have to put the
SARP review on hold"; alone these facts raise very serious questions about what was going
on. But to go further, the same comment concerning assurance of the quality of the material
to be used for the bolting of this cask not being resolved despite my documented efforts
makes the picture very complete. My efforts did not end back in 1995 with just issuing my
recommendation, there were numerous inquiries all of which were obviously unsuccessful.
All of this solidly demonstrates that Mr. Dials certainly had a hidden agenda with the
approval of this SARP. Perhaps it was scheduled to be approved in 1999 or 2000? My
interference with his agenda caused me to receive the CAO reprisal of a failing annual
performance appraisal that rating period. Examine my SARP review and keep in mind what
it took to complete. Failing Performance ? How can this kind of activity be tolerated in the
United States ? I always used to think that one would find actions like this going on in other
countries • . . not America.
The problem with these kind of hidden agendas, besides the substantial abuse of the
American taxpayers, is that the concern of greed and personal gain can blind one to the
necessary consideration of safety issues. As a former metallurgist, I wonder how the
comment concerning the assurance of the quality of the materials used for the RH-72B's
bolts was resolved? What about the bolts securing the TRUPAC-11 casks together that will
be used to transport radioactive waste over our nation's highways shortly?
Attachment B of my deposition concerns two very important issues. I was not able to bring
these issues up within the CAO because Dials was already working on my removal. Out of
fear and concern I did nothing. I had hoped to be able to obtain some security and
protection from the Equal Employment Complaints of CAO discrimination and reprisals
against me. If I could obtain fair treatment from EEO law, I thought that I might be able to
help resolve these two issues. This hope was dashed when I received the EEO Counselor's
report from my first EEO Complaint and the CAO's reprisals just intensified.
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Since I have been removed from federal service, there is no longer any chance of my working
out the two problem issues of Attachment B (Issue II of my OSC report). The first issue that
I was trying to resolve was a long standing dift"1eulty tllat tile WIPP contractor bu witlr
producing ud ~plans and reports. The first documented example of my efforts to
correct this, which is within Attachment B, is dated 22 APR 94.
There were some major problems with the draft WIPP Environmental Protection
Implementation Plan (EPIP) that I thought were important to correct (as outlined within my
draft CAO Corrective Action Report, 97-001). This was especially true because of how
serious and long standing the problem was. I attempted to issue CAO CAR 97-001 to correct
the problems with the EPIP following the CAO procedures to do this. But, as I soon found
out, procedura are not always meant to be foHowed at the CAO, with safety regulatio111 oa
ocasioa llleetiag die same fatL After several rounds of trying to get this CAR issued, I
found out about a CAO/EPA agreement for the EPA to have access to all of the CAO's
CARs. After I gained this knowledge, I understood why there was so much CAO resistance
to the issue of my CAR. On December 19, 1996 I canceled this CAR. This was after two
months of trying to issue it. I did not have any choice because I knew that Dials was already
working on my removal.
As I mentioned earlier, due to greed and dishonesty, problems or safety issues can fail to be
resolved. This has been the case with the WIPP contractor's problem with procedures,
plans, and reports that I was trying to resolve since 1994. You can see how successful that I
have been .•. removed from federal service. Another problem is concerned with the WIPP
Environmental Monitoring Plan (EMP).
.

..

I performed the primary review for the CAO of the EMP due to my assigned areas. There
were no problems other than two editorial corrections that I noted in the draft EMP
DOE/WIPP 96-2194. This did not last, however, when I was giving the final EMP a quick
review shortly after I received it. It turns out that a 72 hour radon 'cool-down' that was in
the draft EMP, for initiation of decay counting of air monitoring filters, bad been removed
from the final version without my knowledge from section 5.3.2.. I also reviewed all of the
associated operational procedures to find an absence of a 'cool-down' specified also. Once I
was aware of this, however, I was afraid to bring it up to the CAO managers. I did not know
if there was some kind of bidden agenda again as with the RH-72B cask.
There are two radon isotopes, radon-220 and radon-222. The problem that radon causes
with air monitoring of radionuclides suspended in the atmosphere is due not to radon itself.
but to its decay daughters. Radon is a gas, but its decay daughters are electrically charged
and adhere to air sampling filters. This condition requires a radon 'cool-down' of at least 48
hours prior to initiating a decay count of the filter to obtain accuracy. Radon-222 is not a
problem due to the half-lives of its decay daughters totaling less than one hour. However.
radon-220's decay daughter half-lives total close to eleven hours, therefore ... the radon
'cool-down'.
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So within my deposition I have presented two very clear safety issues arising from the
dishonesty of the CAO's management under the direction of George Dials. There have been
escalations back and forth between myself and the CAO due to a difference in moral
judgement and honesty. Mr. Dials is most certainly willing to sacrifice the safety of
American citizens for his own personal gain. For example, the RH-72B shipping cask SARP
evidently was not scheduled to have aH of the Argonne National Laboratory - East's
(contracted thru DOE-HQ) comments resolved for say, at least another year longer than they
were. I obviously interfered with Mr. Dials' hidden deal. The problem with being concerned
so much with personal gain is that it can cloud an adequate amount of attention from being
focused upon safety concerns as I mentioned earlier.
I have only become aware of the problems with the shipping casks and the environmental air
monitoring. With a man like Mr. George Dials 'behind the wheel' of the WIPP Project, what
other safety concerns have been overlooked, hidden, or likely to come up in the future? We
all must be very concerned of safety issues or concerns which may be sacrificed especially if
there is some kind of big money deal involved.
I have included, within Attachment C, some examples of my prior work as an Atmospheric
Research Scientist for DOE-ER's Environmental Measurements Laboratory (EML). Also, a
Certificate of Appreciation from the Defense Logistics Agency (DLA). This certificate was
for the results of my work durin& the first month that I was released from a rehabilitation
hospital. My hospital stay was subsequent to an auto accident where I was in a coma for six
days as a result of cranial nerve damage from a head injury in December of 1988. The head
injury has disabled me from the nerve damage, but has not stopped me from successful
accomplishments at work. In fact, the damage that I suffered has caused me to highly
concentrate and intensify my efforts to produce significant results as I have for the Defense
Department, EML, and the WIPP.
I am not a "Poor Performer" as Mr. Dials has tried to label me as, to cover up and escape
violations of the law that he is responsible for. These violations include Office of Personnel
Management law, the Rehabilitation Act (like the ADA), Equal Employment Opportunity
law, Perjury, Forgery, and violation of DOE Safety Order 5480.3 par. 6.2.(c).

The information that I have given, of course, is not confidential and it may be shown to the
interested parties. In accordance with 28 U.S.C., I declare under penalties of perjury that
the above statements are true and correct to the best of my knowledge, information and
belief.
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EPA Deposition, Attach. B Index
Waste Isolation Pilot Plant (WIPP) Project Problem Area
• The DOE's Carlsbad Area Office (CAO) Misregresentation to the EPA •
*Clean Air Act- Faulty Radionuclide Air Monitoring (Attach. B-16)
Attachments
1.

My 4/22/94 review of the "Draft" WIPP Land Mgm't Implementation Plan.
This is an early demonstration of the problem area and my attempt at correction.

2.

My letter dated 12/19/96- Cancellation of CAO Corrective Action ReP.ort (CAR)
97-007 (formerly 97-001). This was "Issue III" of my 6/6/97 Whistleblower report.

3.

E-Mail concerning the EPA Audit of the CAO's QA Program dtd. 12/17/96.

4.

My handwritten revisions of the 12/11/96 version of CAR 97-007 to address the~
Round or last CAO effort to prevent my issue of this CAR.

5.

12/11/96 version of CAO CAR 97-007.

6.

My request to Ms. Lee Chism of the CAO Assurance Team (CAO-AT) for a new
CAR number after Mr. Denny Brown (CAO-AT Team Leader) had reassigned
97-001.

7.

12/10/96 version of97-001 with the CAO's 6* RoDDd of required changes.

8.

This version of97-001 shortly prior to 12/10/96 was noted to require a change of
the "Response Due Date" (the 96 should be 97). Between "7" & "8" Mr. Brown
came up with additional required changes noted on this version (Round 5).

9.

11/1/96 version of 97-001 with the CA O's 4* Rountl of required changes.

10.

10/21/96 version of97-001 with the CAO's 3i.1 Round of required changes.

11.

Corrected version of the cover letter to issue the CAO CAR 97-001dtd.10/21/96.

12.

Unmarked 10/21/96 version of CAR 97-001.

13.

The CAO's 2.. Round of required changes dated 10/21/96 for the draft CAR
submitted prior to 10/17/96.

-2-

rt Round of required changes or "Draft

14.

My response dated 10/18/96 to the CAO's
CAR Review Comments".

15.

The CA O's 1• Round of required changes dated 10/17/96.

16.

WIPP Environmental Monitoring Plan (EMP) Draft and Final Version Excerpts.
The final EMP had the air monitoring 'radon cool-down' omitted without my
knowledge.

~~R~~
former Environmental Scientist
WIPP Site Team,
Carlsbad Area Office,
U.S. Dept of Energy

Violations of Environmental, Health and Safety Laws and Standards By
Dept. of Energy's Waste Isolation Pilot Plant (WIPP) Project
Declaration of Tod Rockefeller
former Environmental Scientist
Department of Energy, Carlsbad Area Office (CAO)
September 1, 1998
I make this declaration to notify the State of New Mexico of the foAowing safety
risks/violations, environmental law violations, and violations of the New Mexico Hazardous
Waste Act (NMHWA) concerning the DOE's WIPP Project in Carlsbad, New Mexico.
These allegations that I make need to be reviewed and investigated for validation. I can
provide assistance and testimony to accomplish this.
A. WIPP RH-72B Shipping Cask Potential Clean Air Act (CAA) Violation and
Potential Imminent Danger (Potential Compromise of Containment Seal).
B. DOE Cover-up of Environmental Monitoring Erron from the EPA.
C. WIPP RCRA Part B Permit Application/ Clean Air Act Violations.
D. Westinghouse, Waste Isolation Division's (WID) Violation of a Mine Safety
and Health Administration (MSHA) Safety Regulation.
E. DOE/WID Violation of a DOE Safety Incident Reporting Regulation
(DOE Order 5000.3B).

A. RH-728 Shippin1 Cask
Attachment A-1 is the fint of five attachments which each support what I state within this
declaration and dearly demonstrate my honest concern for safety. This review of mine was
of WID's draft Comment Resolutions for the Safety Analysis Report for Packaging (SARP)
of the proposed shipping cask for transporting high level radioactive wute to the WIPP Site
over our nation's highways. This cuk has serious implications for Clean Air Act
compliance and trucking safety. I was temporarily assigned to work on the approval of this
SARP by from 6195 to 11/95. In 4196 I was assigned to the CAO's Assurance Team (QA),
but still received a copy of the WIPP contractor's draft Comment Resolutions to the SARP.
As soon as I looked at these draft Comment Resolutions major problems immediately
became apparent to me. Because of this I began my review, even though it was an area that
I was no longer assigned to. Soon after I called the WIPP contractor to obtain Nuclear
Regulatory Commission (NRC) Regulatory Guides, necessary for my review, I received four
new atypical work assignments from my Team Leader. Along with the new work
assignments came the comment that I would have to "put the SARP review on bold."
Besides my difficulty in obtaining the necessary NRC Regulatory Guides and the new work
assignments and comment, the fact that the NRC Guides not being readily available is an
indicator. No satisfactory Department of Energy review of the SARP
Page 1 of9
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could ever be done without the NRC Guides. To obtain these Guides, I had to state that I
would get them from the NRC myself, if not supplied. Shortly after this, I obtained what I
needed. What does this fact communicate?
Since my workload drastically changed, I had to do some of my work on the four new
assignments on my own personal time. I wanted to get back to my SARP review because I
felt that it was important to the project, there were significant safety deficiencies that could
affect environmental compliance, and I had such a strong desire to contribute. My review
was not easy to complete on my own, especially considering my other work and the intense
scrutiny that it would certainly be subjected to, but I worked bard and completed it
nonetheless. I outlined fourteen comments as not being resolved, but number 2.3 is most
significant. Comment 2.J's significance lies in its history. The last page of my review itself
is an attachment outlining my attempt to resolve this comment five months earlier in
November of 1995. The fact of the matter is that my review pointed out the former CAO
manager, George Dials' violation of DOE Order 5480.3 par. 6.2.(c). This safety regulation
requires "Beads of Field Organizations" to "Perform an independent objective review and
evaluation of contractors' safety analysis reports for packaging designs."
I was never given any opportunity to review how the safety issue concerning the bolts for
this cask was allegedly resolved. There is no evidence to lead me to believe that this issue
does not represent an Imminent Danger to the residents of New Mexico.
Also, during my 4/96 review of the WID Round 1 draft Comment Resolutions for the SARP of
the RB-72B cask, I identified another safety deficiency. This issue is related to the potential
compromise of the Containment Seal of this cask in addition to the bolts. What I am
referring to, which was allegedly to be resolved by WID and Packaging Technologies, Inc.,
was concerning the minimum compression of the cask's 0-rings to maintain the Containment
Seal. I pointed out a cask dimensional error which would, from my specific calculations, not
allow the 0-rings to reach the minimum compression required. The WIPP Project had at
least five engineers (3 WID & 2 Pac Tech) involved with working on the RB-728 cask. From
11/14/95 to 4/18/96 all of these engineers failed to properly resolve Comment 2.16 (not l.17 see Pac Tech's 4/11/96 FAX, Attach. 8) concerning these 0-rings and the cask's ability to
maintain an adequate Containment Seal during normal operating conditions. The WIPP
claims to have such a thorough system and program of quality control. These two issues
above put Al! WIPP Quality Assurance actions and responsibilities in question. Did anyone.
associated with the WIPP Project, check A!lY of the WID RB-728 SARP Round 1 draft
Comment Resolutions aside from myself prior to 4/18/96 ?
In any professional organization, other than those operating and managing the WIPP Projttt.
an individual who reviews a plan, document, or report and makes comments; receives copies
of the proposed/draft resolutions towards the comments made for review and validation. I
was the individual who possessed the expertise and who made the effort to
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make the 4/18/96 comments concerning the RH-72B shipping cask SARP, yet I was never
allowed to review and validate ADY of the resolutions. Why was this done ? The safety issue
resolutions conceming the RH-72B's bolts and 0-rings should be validated by the State of
New Mexico. Otherwise, there is a potential Imminent Danser to the residents of this state.
As an example of the difficulty and care which must be taken in resolving such matters, are
serious problems with the casks being used to store spent nuclear fuel. Reported by the
National Conference of State Legislatures in their Hieb-Level Radioactive Waste Newsletter
was an article describing the NRC's difficulties with the cask manufacturer. The NRC has
issued a demand for information to the Sierra Nuclear Corporation due to design and
fabrication problems with the VSC-24 spent-fuel dry-storage casks. The NRC said,
"Numerous NRC inspection findings indicate that since 1992, Sierra Nuclear's quality
assurance and corrective action programs have failed to identify and correct design control
and fabrication deficiencies." Further information on this is available via the Intemet at
http://www.nrc.gov/OPA/reports/cask.htm.
I have pointed out two serious design problems with the WIPP RH-72B shipping cask that are
related to maintaining the Containment SeaL This is most important and it would be in the

public's best interest to independently evaluate what I have brought to light. Does the State
of New Mexico need to become involved with problems, after it is too late, with the WIPP RB72B cask that are similar to the NRC's difficulties described above?

B. DOE Cover-up of Material Facts concemina Environmental Monitorina
Errors from the EPA
The draft CAO Corrective Action Report (CAR) which I had attempted to issue (CAR 97-001)
was concerned, in part, with errors involved with monitoring of liquid radiological effluents at
the WIPP Site. The CAO went to great lengths over two months to prevent the issue of this
CAR. This was done to cover-up these material facts, related to environmental monitoring
errors, from the EPA. The DOE's activities here relate to an allegation of the criminal violation
of Title 18 United States Code, Section 1001. I can provide, explain, and testify to all of the
attachments associated with this violation listed within Attachment B, if the need arises.

C. WIPP RCRA Part B Permit Application/ Clean Air Act Violations
I performed the primary review for the CAO of the WIPP Environmental Monitoring Plan
(EMP) due to my assigned areas. The EMP is Appendix J>..S oftbe WIPP RCRA Part B Permit
Application to the New Mexico Environment Department (NMED). There were no problems,
other than two editorial corrections that I noted, in the draft EMP DOE/WIPP 96-2194. This
did not last, however, when I was givin1 the final EMP a quick review shortly after I received it.
It toms out that a 72 hour radon 'cool-down' that was in the draft EMP, for initiation of decay
counting of air monitoring fdten, bad been removed from the final version without my
knowledge from section S.3.2.. I also reviewed all of the associated operational procedures to
find an absence of a 'cool-down' specified also. Once I was aware of this,
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however, I was afraid to bring it up to the CAO managers. I did not know if there was some
kind of hidden agenda again as with the RH-72B cask.
There are two radon isotopes, radon-220 and radon-222. The problem that radon causes with
air monitoring of radionuclides suspended in the atmosphere is due not to radon itself, but to its
decay daughters. Radon is a gas, but its decay daughters are electrically charged and adhere to
air sampling filters. This condition requires a radon 'cool-down' of at least 48 hours prior to
initiating a decay count of the filter to obtain accuracy. Radon-222 is not a problem due to the
half-lives of its decay daughters totaling less than one hour. However, radon-220's decay
daughter half-lives total close to eleven hours, therefore .•. the radon 'cool-down'.
This condition represents a violation of the Clean Air Act (CAA), National Emission Standards
for Hazardous Air Pollutants (NESHAPS), 40 CFR Section 61.93 (b) Emissions Monitoring ..•
Also, the detection of potential accidental releases of radionuclides at the WIPP is
compromised, which amounts to possible Reek)ess Endan1erment, or at the very least Negligent
Endangerment of the workers at the WIPP repository and nearby residents.

D. W estinpouse WID's Violation of a Mine Safety and Health Administration
(MSHA) Safety Replation (30 CFR Subpart C, Section 57.4200 (b) (2))
This violation was outlined within a 4/26/95 CAO Assessment Report ofWID Hazardous Waste
Operations (CAO:TNR 95-1138). Observation/Finding 2, noted that: "2. Satellite
Accumulation Area (SAA) No. 7B (underground), which stores flammables, had no tire
extinguisher within sight or a sign directing an operator to one."
WID's response dated S/18/95 (WS:9S:03323, DA:9S:l348) states that: "A fire extinguisher is
located at the intersection of the E300/N260 drift. This fire extinguisher is visible from SAA No.
7B." The SAA No. 7B was located at least 30 feet from "the intersection of the E300/Nl60
drift." To be visible from this SAA, the fire extinguisher would have had to have been hanging
from the ceiling of the middle of tbe drift intersection. It was actually located around the
corner of the intersection out of sight.
When the assessment was conducted during 3/23 and 3/24195, the Obsenation/Finding
described above was verified and validated by a CAO coworker and WID employee at the SAA
No. 7B location. WID's denial of this deficiency prevented oudining of its cause and to
implement steps to prevent it from occurring again. Since any fire within an underground
facility can be potentially the cause of loss of life, WID's denial of this serious safety violation
should be considered Ne&fiaent Endan1ennent of the worken within the WIPP repository.
Any fire, especially of a container containing ftammables, in the underground just might cause
panic if there is no fare extinguisher within sight of the fire. In wont case people could die. A
fire extinguisher was not "strategically located" as 30 CFR 57.4200 (b)(2) requires. WID's
response noted that "SAA No. 7B was permanently deactivated on May 12, 1995.", but I was
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still quite concerned about the deficiency. I brought the subject up with WID managers and
my CAO supervisor several times, but the denial just continued. On 10/27/95 I brought the
matter to the attention of the former CAO manager George Dials, and also within a 11/3/95
letter to the CAO Legal Counsel, Cooper Wayman. Please reference Attachment D. All of
these efforts of mine were ignored.

Additional Examples of the DOE and WID's Trend of Covering:yp Safety Issues
Two newspaper articles published in the Carlsbad Current Argus depict the DOE and WID's
efforts to cover-up material facts related to safety. The tint article titled WIPP Critic Asked to
Tulk dated 6/18/82 notes:
SANTA FE (AP) - A consulting engineer who has criticized tests conducted at the proposed Waste
Isolation Pilot Plant near Carlsbad has been asked to present bis case before a state task force.
Richard Murphy contends technical evaluations of the proposed low level nuclear waste disposal
site were conducted improperly •••
State Health and Environment Secretary George Goldstein said he bas sent a letter asking
Murphy appear before the state's environmental evaluation group, •••
Murphy also said reports on the site failed to include comments about pockets of toxic hydrogen
sulfide gas.
" ••• The gas is toxic, but it does not represent as great a danger as some people would believe,"
Goldstein said.

Despite the knowledge of the potential presence of pockets of toxic hydrogen sulfide gas not
representing a major risk or danger, the information was omitted from the WIPP technical
evaluation. These facts that were omitted in this report alone, would not represent anything
significant. It could have just been a simple ovenigbt or error. However, when this instance is
combined with numerous other instances which are quite similar, a trend is clearly established.

E. DOE/WID Violation of a DOE Safety Incident Reportin& Replation
DOE Order 5000.3B • Occurrence Reporting and Processing System (ORPS)
The second article is titled WIPP Team Cleans Up Lab Spill dated 6/22/94. This article notes
the following:
A laboratory container leak at the Waste Isolation Pilot Plant near Carlsbad Tuesday prompted
the evacuation of about 100 employeea while the WIPP emergency response team cleaned the spill
and removed it from the facility.

1be 100 milliliter - about 3.38 ounces - container of dimethyldicblorosilane was discovered on its
side in a closed laboratory refriaerator at about noon Tuesday in the analytical laboratory. • .•
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The Employees in the building were evacuated as a safety precaution at about 2 p.m., ••.

The former CAO manager, George Dials, sent us home that day (6/21/94) shortly after we
evacuated the building. DOE Order 5000.JB requires reporting of "off-normal'' incidents
and/or those which may be the cause of "external interest." When I attempted to convince
several coworkers, involved with the DOE's ORPS at the WIPP, that the lab spill incident
should be reported, I was treated with great hostility. One coworker tried to justify this coverup because the analytical lab was in the same building as office space. This coworker stated to
me that "office space occurrences are excluded" from reporting to the DOE's ORPS. So this is
supposed to mean that if an office space catches fire and kills two dozen people, the incident
does not get reported even as an "off-normal" event with the DOE's ORPS? This is
preposterous. Another coworker told me that the incident was being reported on a DOE
weekly Operations Report. Neither of the excuses noted above, however, justify the clear
violation of the DOE safety incident reporting regulation.
The DOE's CAO and WID violated this regulation, to cover-up material facts related to a
minor safety incident, which is a report that is internal to the DOE only. The article in the
Carlsbad Current Argus about the WIPP spill was right next to an article titled Explosion Rips
Chemical Plant concerning a very similar chemical to the WIPP chemical. The other article
noted that "at least 39 people" were injured, and that it forced "closing one of the nation's
busiest highways." Do you not think that all of this clearly demonstrated some "external
interest" and that it just might be considered an "otT-normal" event to regpire DOE ORPS
reporting ? This is another example of the CAO and WID's disregard for regulations meant to
protect the safety of WIPP workers, New Mexico residents, and the environment.

Conclusion
The DOE and WID have long held the practice at the WIPP of denying and covering-up all
material facts leading to concerns of environmental, health and safety issues with the project.
This is unfortunately a matter of fact due to such a powerful propensity of DOE and WID
managers to engage in such cover-ups. There are serious and harmful effects concerning this
practice such as the problems noted with the WIPP's operation, the Environmental Protection
Implementation Plan (EPIP), the WIPP Environmental Monitoring Plan (EMP), and the RH728 shipping cask. These safety risks, environmental law violations, and violations of the New
Mexico Hazardous Waste Act (NMHWA) must be brought to a halt by the New Mexico
Environment Department (NMED) and New Mexico State Attorney General. Otherwise, the
DOE and WID will give no thought to doing so until people are killed or the environment sutTen
serious damage which people become aware of after it is too late.
I have provided documented evidence of the violation and potential additional violation of the
NMBWA. Section 74-4-4.2 D notes that "The secretary may deny any permit application ...
punuant to the Hazardous Waste Act if the applicant or permittee has:
(4) exhibited a history of willful disregard of environmental laws of any state or the
United States ••. " Or
"(6) violated any provision of the Hazardous Waste Act ..• "
Ref. also 74-4-13, Imminent Hazards
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I have provided substantial evidence to support my allegations that the DOE and WID have
violated the Clean Air Act, a Mine Safety and Health Administration safety regulation, Title 18
United States Code, Section 1001, and have created Imminent Hazards for the residents of New
Mexico with the operation of the WIPP Projed. Due to this, it would seem very appropriate for
the NMED Secretary to "commence a civil action in district court for •••" an "injunction"
towards the operation of the WIPP Project. Also, assessment of a civil and/or criminal penalty
towards the DOE and WID, and issuance of a Compliance Order to address all validated
violations of the NMHWA. The WIPP RCRA Part B Permit should also be suspended pending
resolution and completion of all of the above.
If the WIPP Project does go into active operation, it must do so only with open and honest
sharing of aU relevant information with encouragement to all individuals involved to do so. This
is essential to the protection of New Mexico residents and the environment.

'Jn. The infarmatiea *'.hat I ha:ve gi:v1e, i1 eeafifleatial aall it IB81 ll&t he 1hew11 te aay iafli1"illaal(s~~
ctther thaa the&e te wham I h1W1 made fli1tFilJatiea te, withe11t my pFier wriM1a H'BHR&. Io
accordance with 28 U.S.C. § 1746 and 18 U.S.C. § 1001, I declare under penalties of perjury that
the above statements are true and correct to the best of my knowledge, information and belief.

sr

This is the _1_ day of September, 1998

Un.~~
Tod N. RockereDer
319 Sunnyview St.
Carlsbad, NM 88220
(SOS) 887-7461
nobardrock@cavemen.net
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INDEX OF ATTACHMENTS

A-1

4/18/96 RH-728 SARP draft Comment Resolutions Review - Bolt Issue

A-2

Round 1 Questions, RH- 728 SARP/ WID draft Comment Resolutions (with my
working notations)/ 0-ring Issue

B.

Outline of Attempts to Issue CAO Corrective Action Report 97-001, then 97-007
10/21/96 Version of draft CAR 97-001 Included

C.

Draft/Final Excerpts of the WIPP Environmental Monitoring Plan for CY 1996
(WIPP RCRA Part B Pennit Application Appendix D-S)

D.

4/26/95 CAO Assessment Report/ WID's 5/18/95Response/1113/95 Ltr. To CAO
Legal Counsel
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CERTIFICATE OF SERVICE

I certify that the attach~ documentation was sent via regular mail, unless otherwise
indicated below, this ~day of September, 1998 to each of the following:
Peter Maggiore, Secretary; R. Mertz, Counsel; S. Zappe; NM Environment Depart.
P.O. Box 26110 Santa Fe, NM 87502 (505) 827-1561
Thomas Udall, NM State Attorney General, also Lyndsay Lovejoy & Geoff Fettus
P.O. Drawer 1508 Santa Fe, NM 87504-1508 (505) 827-6695
Caron Balkany & Suzanne Westerly, Concerned Citizens for Nuclear Safety
107 Cienega St. Santa Fe, NM 87501 (505) 986-1973
Janet Greenwald & Pia Gallegos, Citizens for Alternatives to Radioactive Dumping
144 Harvard SE Albuquerque, NM 87106 (505) 266-2663
Don Hancock, Southwest Public Information & Research Center
P.O. Box 4524 Albuquerque, NM 87106 (505) 262-1862
Edward Slavin, Jr., Attomey
35 SE 3tt1 Terrace Deerfield Beach, Florida 33441

(954) 725-0094

Jbci n Ro.rPw~ _
Tod N:lockefeller

J 19 Suanyview St.
Carlsbad, NM 88220
(50S) 887-7461
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12/3/98
Lyndsay Lovejoy, NM State Attorney General's (NM SAG's) Office
NM SAG's lawsuit against the EPA concerning the DOE's WIPP Project.

The DOE Waste Isolation Pilot Plant (WIPP) Compliance Certification Application
(CCA) Appendix QAPD (Quality Assur. Program Description) was certified by the EPA, as
complying with ASrvtE Nuclear Quality Assurance (NQA) requirements (40 CFR 194.22), despite
their being supplied with clear and convincing objective evidence to the contrary. Eg: totally
inadequate Safety Analysis Report and complete lack of any review by DOE Carlsbad Area Office
(CAO) individuals assigned to the RH-72B shipping cask; DOE's alleged cover-up of Corrective
Action Report (CAR) 97-001(later97-007); and the allegation that EPA knowingly and willfully
made false representations concerning errors within CCA Appendix EMP detailed to them within
comments dated 1/5/98. Ref CX-1
There are several issues concerning the EPA' s actions and inactions towards the WIPP
Project. These involve the EPA Final Rule (40 CFR Part 194), the Public Hearing held in
Carlsbad, NM on 115/98, Comments received by the EPA on 1/5/98, and the EPA's Response to
Comments dated 5/98 (Docket No: A-93-02 V-C-1 ). The issues include the allegation that the
EPA has violated the False Statements Accountability Act of 1996 (Public Law 104-292).
Ref CX-3
*Clear and convincing documented objectiv~ evidence was presented to the EPA on 1/5/98,
which describes the DOE Carlsbad Area Office's (CAO's) Quality Assurance Program
Description (QAPD) alleged noncompliance with Nuclear Quality Assurance - 1 (NQA-1)
element #16, titled Corrective Action. This does not comply with 40 CFR 194.22 (a) (1), if
validated. Ref CX-1, page 3 of 4
* The noncompliance, described above, was alleged to be covered-up by the DOE, which is a
possible violation of Pub L 104-292 (CAO Corrective Action Report 97-001, later 97-007).
Ref CX-1, page 3of 4
* The EPA did not respond to this comment concerning the allegation of inadequate
implementation of the CAO's QAPD. EPA's failure to address the DOE's alleged cover-up,
constitutes an allegation of conspiracy by the EPA, in addition to the possible violation of
Pub L I 04-292.
*Despite clear and convincing documented objective evidence towards the CAO's QAPD
being implemented inadequately, the EPA has stated, on numerous occasions, the contrary
within their May I 998 Response To Comments for the WIPP Disposal Regulations:
Certification Decision. Eg: Response To Comments 4.A. l thru 4.A.3, 4.B. l thru 4.B.4,
and 4.G. l & 4.G.2.
•Within the EPA's response to Comment 11.A. I, concerning the WIPP CCA Appendix
EMP, they noted that: ''EPA did not conduct an evaluation of this plan because it is not
required by 40 CFR I94." This is contrary to what I94.22 (2) (ii) requires. In addition, the
EPA's response to Comment 4.B.7 confirms this itself by specifically noting that this
"Appendix EMP" has been "established in accordance with NQA standards ... " The EPA's
response to Comment I I .A. I above appears to be a knowingly and willful false
representation and another alleged violation of Pub L 104-292. Ref CX-1, page 3 of 4
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* In addition, the EPA' s response to Comment 11. A. 1 also states that: "Radon is not a
parameter that DOE has committed to monitor ... therefore a radon "cool down" is not part
of this monitoring plan." This is another possible violation of Pub L 104-292 by the EPA.
This is so because Comment 11.A. l specifically explains that the purpose of the radon "cool
down" is to prevent radon from being monitored. The EPA has attempted to trivialize this
comment to distract the public's attention from the problem.
*To provide additional evidence towards the allegation of DOE cover-ups, which the EPA
seems to support, is former Energy Secretary Hazel O'Leary's sworn 5/14/98 Deposition.
The excerpt of this Deposition provided exemplifies the DOE's attempt to cover-up material
facts that the DOE Hanford Reservation "whistleblowers" wished to share with the DOE
Secretary. Ref CX-2
*There are a total of three examples of the DOE CAO's QAPD as failing to be adequately
implemented. It was alleged that the DOE has covered-up these material facts that were
detailed within the 115/98 comments to the EPA. Ref CX-1 The EPA has addressed only
one of these examples, as described above, and the other two have been ignored. Eg: RH- 72B
shipping cask SARP (ignored), the WIPP Environmental Protection Implementation Plan
(ignored), and the CCA Appendix EMP (Comment 11.A. l). The EPA's action and inactions
in this regard relate to their alleged collusion or conspiracy with the DOE to cover-up these
material facts, again a possible violation of Public Law 104-292. Ref CX-3

Exhibits CX-1 thru CX-3:
1. EPA WIPP Public Hearing Deposition of Tod Rockefeller- 1/5/98
2. Excerpt of former Energy Secretary O'Leary's 5/14/98 sworn Deposition
3. The False Statements Accountability Act of 1996, Public Law I 04-292

In accordance with 28 U.S.C., I declare under penalties of perjury that the above statements
are true and correct to the best of my knowledge, information and belief If you have any
questions, I can be reached at (505) 887-7461 or 319 Sunnyview St. Carlsbad, NM 88220.

a

J?x9.T;N.l<od>o~
Rockefel;
former Environmental Scientist
WIPP Site Team,
Carlsbad Area Office,
U.S. Dept. of Energy
cc:

NM Governor Johnson
Concerned Citizens for Nuclear Safety (CCNS)
Citizens for Alternatives to Radioactive Dumping (CARD)
Communities Against a Radioactive Environment (CARE)
Albuquerque Weekly Alibi

Date
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([Page 110 STAT. 3459]]

Public Law 104-292
104th Congress
An

_:;.ct

<<NOTE: Occ. 11, 1996 [H.R. 3166]>> To amend title 18, United States
Code, with respect to the crime of fa.lse statement in a Government
matter.
Se it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, <<NOTE: False Statements
Accountability Act of 1996.>>
<<NOTE: 18

use

1001 noce.>> SECT!ON 1. SHORT TITLE.

This Act may be cited as the ''False Statements Accountability Act
Of 1996 1 I •
(SEC. 2) RESTORING FALSE STJ'4'EMENTS PROHJ;BITION~
Section 1001 of tit.le 18, united States Code, is amended to read. as
follows:
''Sec. 1001. Statements or entries generally
''(a) Except as othe:rwise provided in this section, whoever, in any~
matter with.in the jw::i.sdi.ction of the executiv~, legislative, or
judicial branch: o:f the Govermnent of the united States, knowingly and
wi.I..lmll.y' ' (jJ falsifies, concea.lsr oz: revers ~by any trick,
scheme, or de.vice... a. ma.t•ri al fact;
• • (J.l makes any matetiall.y fal.se, :fictitious, or fraudulent
statement or representation; or
··(3) makes or uses any false writing or document knowing
the same to contain any materially false, fictitious, or
fraudulent statement or entry;

shall be fined under this tit.le or imprisoned not :moi:e than 5 yeaJ:.Sr or
-both_.
''(b) Subsection (a) does not apply to a party to a judicial
proceeding, or that party's counsel, for statements, representations,
writings or documents submitted by such party or counsel to a judge or
magistrate in that proceeding.
·· (c) With respect to any matter within the jurisdiction of the
legislative branch, subsection (a) shall apply only to-,, (1) administrative matters, including a claim for payment,
a matter related to the procurement of property or services,
personnel or employment practices, or support services, or a
document required by law, rule, or regulation to be submitted to
the Congress or any office or of=icer within the legislative
branch; or
' ' (2) any investigation or review, conducted pursuant to the
authority of any committee, subcommittee, commission or office
of the Cong=ess, consistent with applicable rules of the House
or Senate.''.
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Exhibit CH-5
To:

Peter Maggiore
Secretary,
New Mexico Environment Dept.

_;

From: Tod Rockefeller
former Environmental Scientist,
WIPP Site Team,
Carlsbad Area Office (CAO),
U.S. Dept. of Energy (DOE)

319 Sunnyview St.
Carlsbad, NM 88220
(505) 887-7461
!!9_ll a rd_rocktaL~Jt '~~!!!!"J~_,!t_tl

Subject: Environment, Safety & Health/ Economic Liabilities to our Nation;
U.S. DOE Mismanagement
The CAO manages the DOE's Waste Isolation Pilot Plant (WIPP) Project in southern New
Mexico. The WIPP is proposed to be the world's first permanent nuclear repository for
weapons program generated radioactive contaminated waste.
Prior to my transfer to the WIPP Project, I served as Technical Assistant to the Director of
the DOE's Environmental Measurements Laboratory (EML). EML, is considered by
many, to be the most advanced atmospheric research laboratory in the world. After my
supervisor, Dr. Gail DePlanque, was appointed by former President Bush as an NRC
Commissioner, I transferred within the lab. I transferred to a position where I performed
atmospheric research in characterizing air masses to aid in the ability to predict global
climate change.
The WIPP is the most salient project within the DOE's '2006 Plan' (Ten Year Plan) to
clean up our nation's legacy from the Cold War. There recently were fifty-three members
of Congress who support the proposed House and Senate versions of the DOE Abolishment
Act. The authors were Senator Rod Grams (MIN) and Representative Todd Tiahrt (KS).
This legislation has been written due to nearly $20 Billion annually spent by the DOE with
little return and repeated rashes of safety disasters. I had obtained letters of support in
congressional inquiries to the U.~. Secretary of Energy Federico Pena from the two
congressmen above. Prior to forming an opinion about this, please read the remainder of
this letter. Another Congressional inquiry, concerning myself, was forwarded by Senator
Pete Domenici (NM) to the DOE. No evaluations and reports have been made back to any
of these congressmen as the DOE had promised. The question to ask is why has the DOE
i1nored these three congressmen ? Another very important fact to consider is that there
has been a very high turnover rate lately of the DOE high level managers, involved with the
agency's 'Ten Year Plan'. This is because of the DOE's inability to adequately manage
the 'Plan'.

-2-

This trend is clearly demonstrated by the following resignations. Secretary of Energy Hazel
O'Leary resigned and Assistant Secretary of Energy for Environmental Management (EM)
Thomas Grumbly resigned. Mr. Grumbly's replacement Assistant EM Secretary Alvin
Alm also resigned (10/31/97). George Dials (manager of the CAO/WIPP) resigned (5/31/98)
two weeks prior to the scheduled operation of the WIPP project. Finally, another high
level DOE manager resigned, former Secretary of Energy Federico Pena.
If the resignations noted above were not enough to demonstrate a problem, below is a
sample of another rash of DOE safety violations and catastrophes occurring within only a
three month period of 1997 in our nation. Besides the tritium contamination of a Long
Island ground water aquifer at Brookhaven National Laboratory (BNL), other incidents
include:

* Rocky Flats Environmental Technology Site Safety Incident
(2 workers nauseous from vapor exposure, 4/2/97)
* Hanford Plutonium Finishing Plant Chemical Explosion
(8 workers exposed to chemical plume, 5/14/97)
* Rocky Flats Environmental Technology Site Safety Infraction
(delayed detection of a radioactive spill, week of 6/9/97)
* Los Alamos National Laboratory Airborne Plutonium Contamination
(2 workers exposed, week of 6/9/97)
* Pantex Plant Contractor Falsification of Worker Training Records
(preliminary notice of violation issued, week of 6/9/97)
* BNL High Flux Beam Reactor and Scientific Sample Contaminations
(8 workers exposed to radiation, 6/97)
All of this very strongly outlines that our nation is facing a very serious problem with the
DOE and we all must work very bard to develop a solution. This is what I have attempted to
contribute towards within the DOE WIPP Project that I was involved with. After less than
only three months of my transfer to the WIPP, I not only identified what the most major
problem was with the DOE (Cost Plus Award Fee contracting), but also how to resolve the
agency's problem (implementation of Total Quality Management). Ref. Exhibit CH-2, my
DOE Core Values Comment dated 6/23193.
At the WIPP I had objected to very high contractor costing in 1994. After I received several
reprisals (transfer, near failing annual performance appraisal) for my attempt to introduce
fiscal responsibility within the DOE's CAO, I never did so again. However, when several
safety issues/violations came to my attention, I could not remain silent. As a result of this, I
have been persecuted and removed from federal senrice by the DOE. Please reference my
EPA WIPP Public Hearings Deposition dated 1/5/98 which clearly elaborates what occurred
and why.
I was just an honest scientist attempting to act with responsibility. Fiscal irresponsibility or
severe abuse of the American taxpayen by the DOE and its contractors, I was able to bring
myself to ignore. Safety risks or liabilities are issues that I could never ignore. For this
responsibility of mine that I have taken, I have had to endure a considerable degree of
suffering and abuse.
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I possess a draft Critical Analysis of CAO/WIPP Program Areas dated 5/97 produced by the U.S.
Army Corp. of Engineers (USACE). This USACE review was part of what former Ass't Secy Alvin
Alm initiated himself for all of his 'Ten Year Plan' project operations. The review was supposed to
be like Alm's "report card" or progress report of the 'Plan'. The WIPP report that the USACE sent
to me was not a good "report card". This review notes that the WIPP has "no program for project
accountability." The USACE audit Team Leader and another auditor with whom I had spoken,
were very sympathetic with the situation that I found myself in. They had both told me that they
were treated with great hostility by the DOE's CAO management.
All of this is similar to the birds that miners used to bring with them into the mines to detect unsafe
oxygen levels or very dangerous conditions. United States citizens should be made aware that all of
the "DOE's birds are dying" (resignations of DOE high level mgrs.) and that something must be
done. Our nation faces a very serious dilemma concerning current and future management of the
DOE's projects.
For my honesty and hard work I have been punished by the DOE, as Senator Grams of Minnesota
notes within his letter of inquiry about myself to former Secretary Pella. If the responsibility of
scientists such as myself is rewarded with unchecked severe reprisals, other scientists will remain
silent concerning liabilities to the public and our environment. It is critical, especially today, that
all scientists not feel inhibited or fearful about being honest and open with the identification and
resolution of safety risks at an early stage to allow prevention. Just as the Japanese revolutionized
their industry with the implementation of TQM, the ~ can very weH be accomplished with the
risky operations of the DOE.
At a recent conference (6/98) held in Roswell, New Mexico concerning the WIPP Project, sponsored
by public interest groups, I read the 6/3/98 letter that I had written to Benito Garcia, Chief Hazardous/Radiological Mat'ls Bureau of your department, NMED. My letter was concerning the
WIPP safety violations that I had attempted to identify and resolve and it was my first written
notice of opposition to your office's issue of a draft Permit for the WIPP. After I finished reading
my letter, I received a standing ovation from all of the listeners, which included a representative of
the Mexican government. Quite a number of people, including the Mexican national, also
approached me, shook my hand, and thanked me for being honest and having the courage to SJ>f'a.k
up.
Often, after a new rash of safety disasters at DOE sites, the agency launches another public relations
safety initiative. There are two of these dismal failures to provide DOE facility workers and the
American people increased safety attached to this document. These so called safety initiativts a~
both succeeded by additional safety disasters clearly demonstrating their ineffectiveness and 'try
low value. There are reasons for this which I can explain. What is attached is only a mere small
sample of what other safety problems that the DOE is responsible for. The agency's work can ~
conducted far more safely and it is my hope that your department will require the DOE to do this.
I am more than willing and very able to assist you accomplish this important goal for the rnidentl
of New Mexico.
Sincerely yours,

attachments

~i~~~

Depamuent of Energy - News Release

http:/: 198.124.130.244mews/releases981seppr·pr98 l22.htm

FOR IMMEDIATE RELEASE.
September 2~, 1998
NEWS MEDIA CONTACT:
Jeff Sherwood, 202/586-5806
'

'

..

.

'

·'.

Energy Department Investigation Finds· INEEL Fatal
Accident' ·was Avoidable ·
The Department of

tragic accideilt 1n

Energy (DOE) today announced the fin~gs of its inv~stigation into a

rdiho m1U1y, which caused.. one death Ind· smrai life.thrgteniag suries.

The investigation determined that numerous deficiencies in areas such as safety requirements,
system design, emergency preparedness and management syst~ms contributed to the
accident. The incideqt inv.olved the acci~e.ntal release of carbon di,o~de~ a toxic and .
potentially lethal fire retardant, dl.lririg mam~~nance operations.at the Experimental Test
Reactor Building, a non-defense facility: at the deparunent's Jdaho National Engineering and
Environmental Laboratory.
,
·

de

said.Set.ct•,•£ ·
;!12£il

"Our liCart:s go out to
falDilY and ~Of'KCnj Austin,"
wliJ
~chardson.. "I cidmire the heroic efforts of the workers who rescued. their colleagues from a
very dangerous situation' - isitllabpn that nenr;•lll 11. I
This report
underscores how important it is to. make safety an integral part of how we do our jobs. The
safety of our _workers mu$t be of utmo$t importance. IJJU i l)i 11
to-..•••l:U::fl• I httve directed the. manager.ofthe_department's Idaho
Operations Office to report within 30 days on the corrective actions that have and will be
taken to respond to this mvestigation's fin?ings."

·.w

I

rtlloA:•••*'•• .

Peter N. Brush, OOE's Acting Assistant Secretary for Environment, Safety and HCalth,
appointed a group of DOE experts, called an Accident Investigation Board, to examine the
causes and possible mm·
failUres lading to the death of AUltia,. i•.~ t. .t all
workers and carbon dioxide exposure to 1S worken. The investigation, a "Type A," is the
most comprehensive conducted by the department. In addition to its findings on the causes of
the July 28 accident. .the board al~ made numerous recommendations for corrective actions.

gE•••·

"The department's policies and operations clearly necessitate that no hazardous work within
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NEW DOE-WIDE SAFETY INITIATIVE FEATURES
"ZERO TOLERANCE". FOR SERIOUS .I~JURX
Announcing a new Department of Energy (DOE) safety ire tiw, Secretary of Energy
Federico Peiia said that for the first time, DOE will adopt a "zero tolerance" policy for
serious accidents that result in life-threatening. injuries or 111ajor environmental contamination.
The safety initiative -- unveiled at a meeting with Secretary Pena, Deputy Secretary Elizabeth
Moler, Under Secretary Ernest Moniz and senior DOE field officials in Washington -- is a ·
~artment-wide effort to make a dramatic ~ement in environnxnt,~ and~ .
"It has been and will remain our policy that the safety of our workers, respect for the
environment, and the public health are paramount in all that we do," said Secretary Pena in a
memorandum to all DOE and contract employees. "At stake are nothing less than the lives
and livelihood of our workers and neighbors and a healthy environment to leave to our
children."
The safety initiative consists of the following:
• A policy statement delivered today that commits the department to outstanding
environment, safety, and health performance and endorses continued implementation of
integrated safety management -- the department's response to the Defense Nuclear
Facilities Safety Board's Recommendation 95-2 -- as the key to improved safety
performance. Implementation is expanded from I 0 priority sites to the entire complex.
• A commitment to a work environment that allows free and open expression of safety
concerns where workers fear no reprisals or retaliation.
• A goal of "zero tolerance" for serious accidents that result in life-threatening injuries or
major environmental contamination. From now on, such an event will result in a
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FOR IMMEDIATE RELEASE
October 7, 1997 NEWS MEDIA CONTACT:

Jayne Brady, 202/586-5806

Energy Department Sets Higher Safety
Enforcement Penalties
Action Aimed at Nuclear Worker Safety, Accident
Prevention
A new simplified penalty structure under the Price-ADderson Enforcement Program will
better P.rotect worken in all areas of nuclear operations, Secretary Federico Peiia announced
today. Contractors who do not identify and correct serious safety violations under the new
policy will, in most cases, receive a higher tine.
"The enforcement program is a deterrent to prevent contractors ftom taking safety·liaatcuta.

This strengthened action sends a clear signal to contractors that the department will continue
to enforce nuclear safety rules to prevent accidents and worker injuries," said Secretary Pei'i.a.
"Ultimately the goal is not to issue penalties, but to encourage the best possible safety
management."
The Price-Anderson Amendments Act requires the Department of Energy to pursue civil
penalities against contractors for violations of nuclear safety rules. The proposed policy is
based solely on the "safety significance" of the infraction, whether at an operating facility, a
research laboratory, a decontamination and decommissioning project or in environmental
restoration. Specific criteria are used to determine the level of safety significance of an
incident. This ranges from Severity Level I, for the most hazardous incidents to Severity
Level III for less serious violations. The new policy will most likely result in increased fines if
a contractor fails to take appropriate actions to identify and correct serious safety problems.
Contractors can be fined for each day of violation.
Base penalties are set at $110,000 per day for the most severe violations (Level I), $55,000
per day for Level II violations and $11,000 per day for Level III. The previous policy was
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FOR IMMEDIATE RELEASE
November 18, 1998
NEWS MEDIA CONTACT:
Jeff Sherwood, DOE/HQ, 202/586-5806
Jane Greenwalt, DOE/Mound, 937/865-3116
Walter Perry, DOE/Oak Ridge, 423/576-0885

Energy Dept. to Levy Penalties for Nuclear Safety
Violations
Contractors at Mound and Oak Ridge National La.boratory
Taking Corrective Actions
The Department of Energy will cite the operating contractors for two of its sites - Babcock
& Wilcox at the Mound site in Ohio and Lockheed Martin Energy Research Corporation at
the department's Oak Ridge National Laboratory in Tennessee - for violations of nuclear
safety rules. The proposed notices of violations will be accompanied by civil penalties of
$165,000 and $123,750, respectively. Both penalties were partially mitigated to reflect
corrective actions already taken by the contractors.
The proposed penalty at Mound covers two sets of violations -- continuing problems in the
bioassay program that monitors workers' potential internal radiation exposures, and a
Feb!'.YID'..1221 event when workers were unknowingly exposed to radiological conditions
that exceeded their level of protection. Oak Ridge National Laboratory was cited for ongoing
and repetitive failures to operate the High Flux Isotope Reactor within established safety
margins.
"Workers have a fundamental right to an accurate and timely assessment of potential
radiation exposures, and it is troubling that we continue to see problems in bioassay
programs across the DOE complex," said Peter N. Brush, the department's Acting Assistant
Secretary for Environment, Safety and Health. "We will be examining more aggressively
these programs and will assess severe penalties where problems remain. Management at all
l of3
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PANTEX
TRC>lJBLE A.T Tl-IE N;\TfC)N'S
NlJCLE1\R BC)MB F;\CTC)R '{

The Department of Energy's Pantex plant is located deep in the Texas panhandle. It is there that the
nation's nuclear stockpile was assembled during the Cold War years. And it is there that these nuclear
weapons are being disassembled today, bomb by bomb: over 50,000 warheads have been dismantled to
date. The risks are enormous. An accidental detonation of the high explosives components of a single
weapon could mean the spread of deadly radioactive materials-a grave threat to public health and the
environment. Pantex claims that it takes this responsibility very seriously. "The top priority at Pantd
according to a promotional pamphlet "is the safety and health of its workers and the public, and the
protection of the enviromnent." M.!!!Y. of the workers at the plant disagree.
For fifteen years, O'Neal worked on the line at Pantex as a highly-regarded production technician. Plant
supervisors, according to O'Neal, "were always stressing production, never safety They even had
competitions for line workers and awarded beers for the highest production. Weapons were often handled
without a 'buddy.' Paper clips were used in place of locking pins in the machinery used to roll nuclear
weapons through hallways. Tape was used to cover holes in task exhausts used during tritium operations
The highest P.riority was production. Everything else, including safety, ranked below."
Since his first assignment in mid-1980 O'Neal routinely observed such health and safety violations. He
reported them diligently to the management of Mason & Hanger, Silas-Mason Co., Inc., the contractor
that operates Pantex on behalf of the federal government. Just as routinely, O'Neal says, Mason &
Hanger ignored these violati9Jll, often ordering workers to continue working in the face of known
haardl. In the summer o.{4994, O'Neal raised concerns about safety problems caused by a belligerent
and irresponsible coworker who repeatedly threatened other workers with physical violence.
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Among the allegations reported by O'Neal and other workers to GAP:
• nuclear weapons stored in bays not equipped for storage, thus exposing employees to radiation,
• weapons parts leaving work bays without proper identification regarding possible radiation
hazards;
• bolts missing from covers of hoists used to lift and position weapons;
~ workers instructed to continue wor!Qgg when tritium alarms sounded;
• intentional interference with airborne radioactivity monitors.
Problems at Pantex date back yws. The silence about conditions at the plant, however, is not surprising.
Pantex is an imposing 16,000 acre facility located seventeen miles northeast of the small town of Amarillo
in Texas' high plains. It has been the center of life in Amarillo for decades- first as a bomb plant in the
early days of World War II, and then as a nuclear weapons production and disassembly plant beginning in
the 1950s. With a workforce of3,800, Pantex is the business of Amarillo today. Under such
conditions-and particularly in economic hard times-few workers have been inclined to question operations
at the plant

Photo by Robert Del Tredici

Q
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Pantcx management, for its part, bas done little to encourage openness about health and safety concerns.
Threats are common curr~ at the plant. According to workers, management issued constant threats
that plant would shut down if they did not get the work out, They were told that management would
close the plant if workers did not buy in. On the job, workers who expressed concerns were often
relocated to other work stations, and replaced with more compliant employees. In one case, a supervisor
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At Lab, Bucket Of Trouble I Search for fuel leaks faulty, report finds
Charlie Zehren. STAFF WRITER-NEWSDAY 11114/97
Scientists at Broolda;mNationat L*xatdlyl repeatedly relied on unsophisticated measuring devices from buckets to rulers - to gauge whether radioactive water was escaping. from the 68,000-gallon
spent-fuel-pool of the lab's main nuclear reactor, interviews with lab officials and a congressional
investigation show.
Lab officials then used results from the flawed tests "as a basis for their confidence that the spent-fuel
pool did not leak," according to the General Accounting Office probe for the House Science Committee.
Consequently, reactor operators did not realize until early this year that a small yet steady drop in the
water level each day since at least 1985 was not due to evaporation, but to water laced with radioactive
tritium leaching through the pool's concrete liner into the aquifer.
The investigation's findings proved particularly surprising given the stellar reputation of scientists at the
lab, said GAO Project Director Gary Boss. "They are, after all, scientists capable of doing sophisticated
measurements," Boss said yesterday. "You could say, fairly, that they could have done more careful tests
if they had been more interested in doing them."
The 46-page GAO report mirrors previous findings but offers the most detailed and comprehensive
account to date of how it took until January this year for the lab and its parent, the federal Energy
Department, to discover that radioactive water had been leaking from the research reactor's pool at a rate
of six to nine gallons per day since at least 1985, and maybe as early as 1982.

.._altS

The GAO report
a harsh light on severe m3Jla81 aent P.Toblems within the Energy Qw.artrnent
that congressional investigators said contributed to the lab's environmental problems, according Sar.
Alfonse-D'Amato (R-N.Y.). "All of this shows that the DOE never M aMw i11PWlancet&the hed9·
and safety concerns of the co11w+111jp,!!: IYAmato .lllfft yesterday.
Martha Krebs, director of the Energy Department's Office of Energy Research, yesterday said the report
is "generally accurate" and asserted that the agency and the lab are making progress in fixing management
problems that contributed to an erosion of public trust.
In January, lab officials discovered tritDg- which causes cancer in high doses - at 32 times drinking
water standards ilf':aapk>w'kl l&,..t. Former Transportation Secretary Federico Pena took
over as Energy secretary in March and in May terminated Associated Universities, Inc. as the laboratory's
operator, citing its failure to discover the leaks and its disregard of community concerns.
Local, state and federal environmental officials strongly assert that the public faces no health risks from
the reactor pool leak or from sixotber•ptu1nes 11 ofhpardags.chefnicm;gpinginto8ffi@•ater inand
around the lab's 5,300-acre propcty north of the Long Island Expressway at Exit 68 in Upton.
Officials at all levels of government have also joined with the lab in launching a massive program to clean
up five decades' worth of hazardous waste dumped at the site, a former U.S. Army training facility. The
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FOR IMMEDIATE RELE,ASE.
September 24,. 19~8
NEWS MEDIA CONTACT:
.
Jeft' Sherwood, DOEIHQ, 202-586-~806
Brad Bugger, QOE/ldaho. 208/526-0833
Steven Wyatt, DOE/Oak Ridge, 423/576-0885
Al Stotts, DOE/Albuquerque, 505/845-6094
Jim Giusti, DOE/Savannah River, 8031725-2467

Four.E-nergy Department Contractors·Cited for Nuclea~
··
·
Safety.Violations
..
·
The Department of Energy today announced enfor~ment_action,s for µuclear safety
violations against contractors oper~ting at four of~ts siteS: IdahoNational.Engiric;ering.and
Environmental Laboratory, Los Alamos National Laboratory, Oak Ridge National
Laboratory, and the Savannah River. Siie'. The Price-Anderson enforceµient actions proposed
civil penaltie8 ranging from $55,000 to $112,.50.0. The Oak Ridge fine was waived because of
corrective actions taken.
· .·
·
·
"W.e demanQ that;contractors at our sit~s meet OU:f hlgh nucleat Safety st~dards and.we
impose penajtles on those who do not meet these standards,-" said Peter N. Brush, Acting_
Assistant· Secretary for Environment, Safety and Health. "We also encourage our contractors
to solve their safety. problems and we mitigate penal~ie~ whcm they are successful. Our goal. .
Continues to.b~:eii.suring the safetY Of.QUf workers and the communities surrounding OU~
sites."
·
·
·
·
·
The four enforcement actions are:
Reactor Records Falsification - Idaho National Enaffieering and Envirgnmental Laboratory
Lockheed Martin Idaho Technologies Co.
··
·
··
·
In October 1997.i:two reaaoc operaton• the Advanced Test Re~ctQr Critical Facility in .
Idaho falsified records. to.i~icate that the req~ testing of rcacior s.cew·sy.-1.ms.bad. -..
pa~.-~ io.Ja~,il~-. Additionally, the reactor. supervisor,. upon discovering
that such testing. had not been performed, failed to n~tify management representatives of the •
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FOR IM~EDL\ TE RELEASE
June 8, 1998
NEWS MEDIA CONTACT: .
Jeff Sherwood, 202/586-5806 ·

DOE Fines Two Idaho Contractors for Safety ViolationS'
The Department of Energy (DOE) has· fined two contractors at the Idaho National
Engineering and Environmental'Laboratory (!NEEL) for violations· of nuclear safety rules
that led to low-level radiation exposures to six workers in~emb& 1997. DOE levied a
civil penalty of $125,000 on Lockheed Martin Idaho Technologies Co. (LMITCO) as the
prime DOE contractor at the site-. DOE issued a separate fine of $25,000 to ·MAC Isotopes,
LLC, a privatized contractor using INEEL facilities and services. Both companies are based
in Idaho Falls, Idaho.
·
·
The violations took place when workers for LMITCO and MAC Isotopes - a finn engaged
in the commercial production of radioisotopes for medical and industrial uses - were
repairing equipment that was contaminated with "hot" or highly radioactive material.
Workers removed a plastic cover that had become highly contaminated with the radioactive
material. When the cover was moved for disposal, the radioactive europium powder spread
and contaminated the entire facility. Exposures to six workers were about 10 millirem each,
compared to a maximum annual limit of 5,000 millirem at all DOE sites. The contractor
closed the building for three weeks to clear it of contamination.
"While worker exposures were relatively low, what concerns us more is that the pm

pmhlpp inwtving managcmene of basic radiological1WfJFk plal• · g ... CW1d1Uc> /caaawcl ·
UnnecesAFY.workerexposureaatINEEr.iir 1996~" said Peter N. Brush, the department's
Acting Assistant Secretary for Environment, Safety and Health. "Had LMITCO properly
fixed the problems identified at the time, this contamination could have been avoided."
The DOE investigation detennined that the incident resulted from the contractors' multiple
failures to follow proper work control procedures and adequately train radiation safety
personnel. For example:
• LMITCO technical staff allowed work planning and work control documents for the
I of 2
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FOR IMMEDIATE RELEASE
March 11, 1998
NEWS MEDIA CONTACTS:
Jayne Brady, 202/586-5806

DEPARTMENT OF ENERGY CITES LAWRENCE
LIVERMOIU:. N~TI~NAL LABO~TORY FOR
WORKER'S RADIATION EXPOSURE.
The U.S. Department of Energy today directed the University of California, operator of the
Lawrence Livermore· National Laboratory,. to take corrective actions for violating nuclear
safety rules. A Preliminary Notice of Violation was issued to tht laboratory earlier this week
for a·MY 1991.jneid;nt; in which a:\votker'inhaled·radioactive materiat'ltld ~an
internal dose dm .significantly ·exeeeded r~tory limits:
·
Workers were shredding a highly-contaminated HEPA (high efficiency particulate air) filter
in a facility intended only for materials with low levels of contamination.· It was later
detennined that the filter contained as ·much as 100 millicuries of curium-244, exceeding by a
factor of 500· the permissible limit established by the laboratory's procedures. .
This represents the highest internal dose to a worker since the Department of Energy began
enforcement of the Price-Anderson nuclear safety rules. The worker received 15 to 30 rem (a
standard measure of radiation exposure) to the body, at least three times the regulatory limit
The dose equivalent to the same worker's bone surface is 250 to 500 rem, at least five times
the regulatory limit. Even after this worker received treatment to remove as much radioactive
material as possible from his body, his dose still exceeded regulatory limits.
The department issued a Severity Level One violation for this exposure - the most significant
type of infraction under the Enforcement Program. Four other workers on the project also

received uncontrolled, unplanned internal doses that did not exceed the regulatory limits.
The Price-Anderson Amendments Act under which the Energy Department enforces its
nuclear safety rules, specifically exempts the University of California and other not-for-profit
management organizations from civil penalties. The serious nature of the violations in this
I of3
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FOR IMMEDIATE RELEASE
December 8, 1997
NEWS MEDIA CONTACT:
Jayne Brady, 202-586/5806
James Giusti, 8031725-2467

Energy Department Fines Westinghouse
for Worker's Exposure
The Department of Energy today announced an enforcement action against Westinghouse
Savannah River Company, the operator of the Savannah River Site, Aiken, South Carolina
for nuclear safety violations. The enforcement action includes a civil penalty of $93, 750
because of the contractor's failure to follow radiological work control requirements remking
in a worker receivins aa ~e of phrtonium in December 1996.
"Although Westinghouse initiated action to correct these problems, the decision to issue the
fine grew from our concern that the violations remained uncorrected over an extended time
period," said Peter N. Brush, Acting Assistant Secretary for Environment, Safety and Health.
"The Energy Department staff at Savannah River Operations office conducted a thorough
investigation. Their work will be critical to assuring long-term protection of workers."
The base civil penalty was reduced because of actions taken by the contractor to fully
investigate the worker exposure. Three violations occurred and each was determined to be
Severity Level II under the Price-Anderson Amendments Act. Severity Level I being the
most serious and Severity Level ID the least. Some of the activities that led to the violations
included: an inspector failed to stop work and evacuate workers following determination that
radioactivity exceeded allowable limits; a radiation containment structure was removed
without proper authorizations; and the structure did not meet design requirements. The
worker was exposed while performing decontamination work in the F-canyon reprocessing
plant.
This is the second enforcement of the Price-Anderson Amendments Act involving
Westinghouse Savannah River Company. An earlier enforcement action, dated November 24,
1997 involved a Preliminary Notice of Violation without civil penalty for inadequate welds by
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FOR IMMEDIATE RELEASE
March 5, 1997
NEWS l\UDIA CONTACT:
Jayne Brady, 202/586-5806

DOE Fin~s Operator of ld~ho_. . ~atiQnal
.
Engineering a._d Environmental. La·b. for
.
Safety Violations
.

.
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'
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The U.S. Department of Energy (DOE) has fined the Lockheed Martin Idaho Technologies
Co. (LMITCO) ofldaho Falls, ID, $25,000 for violations of nuclear safety regulations under
the Price Anderson Amendments Act. LMITCO operates the Idaho National Engineering and
Environmental Laboratory (INEEL) for the DOE.
The violations occurred in J!!JY. 1996 when five workers in the INEEL Waste Calcining
Facility received unplanned internal radiation exposures. The facility was formerly used to
process high level radioactive waste generated from the reprocessing of spent nuclear fuel. It
is currently being depontaminated and decommissioned. A worker cutting into a pipe caused
airborne radiological contamination to be spread throughout the ro.om. The workers, .
unaware of the airborne contamination and unprotected by respirators, remained in the ·
contaminated environment for approximately 40 minutes. The exposures were detected when
two workers chose to leave the area and their contamination was detected during monitoring
at the exit. At that point, the room was immediately evacuated.
Internal radiation doses were measurable but did not exceed regulatory limits. However, had
the two workers not chosen to leave the room when they did, significantly greater levels of
exposure could have resulted as workers continued to work unaware of the contaminated
atmosphere. The department expressed its strong concern that exposures were not limited by
the company's established work planning processes, a basic requirement of nuclear safety, but
by the fortuitous exit of the two workers from the area.
Investigations by the DOE Office of Enforcement and Investigation md LMITCO identified
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January 17, 1999

To:

Hearing Clerk
WIPP Draft Permit
New Mexico Environment Dept.
Room N-4071
P.O. Box 26110
1190 St. Francis Drive
Santa Fe, NM 87502-6110

From::
Tod N. Rockefeller
Former Environmental Scientist
WIPP Site Team,
Carlsbad Area Office (CAO),
U.S. Dept. of Energy

Subject:

319 Sunnyview St.
Carlsbad, NM 88220
(505) 887-7461

Technical Testimony on the NMED 11/13/98 Draft Permit
U.S. Dept. of Energy Waste Isolation Pilot Plant (WIPP)
USEPA No. NM4890139088

Please accept my corrected Certificate of Service and two pages inadvertently omitted
from Exhibit CH-2 of my written materials submitted of subject.

Sincerely yours,

~ T[. ~tA_JJ-el&_
Tod N. RockefellefJ

If 1/Cf:t

Date

enclosure

,,.
·~
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CERTIFICATE OF SERVICE

I certify that the attached document was sent via Express Mail to NMED on this 15th day of January, 1999
and to each of the following at my earliest convenience during the month of January, 1999.:

..

Hearing Officer, WIPP Draft Permit, NMED - Express Mail
David Mccumber, NM Office of Governor Gary Johnson
New Mexico State Attorney General's Office
Concerned Citizens for Nuclear Safety (CCNS)
Citizens for Alternatives for Radioactive Dumping (CARD)
Various News Media Organizations

319 Sunnyview St.
Carlsbad, NM 88220
(505) 887-7461
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DEFENSE LOGISTICS AGENCY
Defense Contract Adrninistration Services Management Area
Garden City

..... ~

CERTIFICATE OF APPRECIATION
Awarded to
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YOUR INITIATIVE AND EFFORTS WERE DIRECTLY RESPONSIBLE FOR
ELIMINATING OUR BACKLOG IN PROCESSING MATERIAL DEFICIENCY REPORTS.
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NFT Incorporated
Environmental Services
January 15, 1999

Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P.O. Box 25110
1190 St. Francis Drive
Santa Fe, New Mexico 87502-6110
Dear Hearing Clerk:
NFT Incorporated (NFT) is a small minority company based in Lakewood, Colorado. NFT was
established in 1986 to provide products and environmental services to the nuclear industry. NFT
prides itself in its ability to design and develop products, which provide a high-level of safety to
workers, the public, and the environment in the area of radioactive contamination.
Attached are our comments on the Revised Draft Hazardous Waste Permit for the Waste
Isolation Pilot Plant (WIPP) located in Carlsbad, New Mexico. The draft permit as presently
written would exclude use of our Dmm Venting/Headspace Analysis System. This system was
developed with NFT funds as a result of a DOE/CAO request for improved mobile
characterization methods/products, Exclusion of the NFT CAO approval method in providing
gas characterization to DOE will have a serious financial impact on the company, and it's future.
But more important, the NFT method provides a greater degree of safety to workers, the public,
and the environment than the prescribed method approved in the draft permit.
Please review our comments with these facts in mind.
Sincerely,

/~{A/~~
Gil W. Brassell
President/CEO
Attachments: Comments
CC:

Steve Zappe, NMED
Sue Countiss, DOE/CAO

165 South Union Boulevard, Suite 700 • Lakewood. Colorado 80228 • 1303) 987-2020 • FAX f303) 987-2277
61 21 Indian School Road NE, Suite 141-M • Albuquerque. New Mexico 87 I i 0 • 1505) 884-9146 • FAX 1505) 884-56 I 3

Comment on Revised Draft Hazardous Waste Permit for the Waste
Isolation Pilot Plant (WIPP)
Submitted To:

New Mexico Environment Department

Submitted By:

NFT Incorporated
165 S. Union Boulevard, Suite 700
Lakewood, CO 80228

Comment Summary
The draft WIPP Hazardous Waste Permit requires that sampling of headspace gases on every
TRU waste container be performed in accordance with the prescribed detailed methods specified
in the permit. NFT Incorporated, a private company providing waste characterization support
services to the DOE, has developed and patented an innovative alternative method for
accomplishing TRU waste container venting and headspace gas sampling and analysis. The NFT
method, although fully audited and approved by DOE-CAO, would not be allowed by the current
draft permit. Consequently, we request that the permit be modified to allow such alternative
headspace gas sampling methods that have been developed to enhance health and safety
compliance and/or method performance, and which are shown to meet or exceed all quality
performance objectives. The restrictive requirements of the draft permit, in not allowing for
safer, improved methods, we believe is an inconsistency as defined in Section 1006 of the
RCRA. This restriction also is totally contrary to EPA policy, and is not justified by any
potential data use.

Objection to Draft Permit: Module II, in Il.C. l .b, specifies that only the methods in
Attachment B 1 must be used for sampling headspace gases. This requirement is restated in the
Waste Analysis Plan (WAP), Attachment B, B-3a ( 1), and again in Attachment B 1, Introduction.
Attachment B6 contains mandated, detailed checklists that the Permittees must use in assessing
site waste characterization programs. These checklists, specifically in the Headspace Gas
Checklist, repeat and thus require strict adherence to the sampling methods in Attachment B 1.
The consequence is that only the two prescribed sampling methods involving use of a side-port
needle or retractable drum lid punch are allowed. No flexibility appears to be allowed for
development and implementation of modified methods necessary to improve health and safety
(i.e., comply with As Low As Readily Achievable [ALARA] and for radiation contamination
control), and to address quality assurance, efficiency and cost issues.
The headspace gas sampling methods described in and required by Attachment B 1 were those
submitted in the WIPP Permit Application several years ago. At that time these were the only
documented methods that had been developed and tested (to a limited extent). Since that time,
these specific methods have been improved consistent with the DOE stated policy (included in
the permit application) that new safety enhanced and improved methods are strongly encouraged.
In addition, alternative sampling methods have been developed which meet or exceed current
sample and data quality requirements.

NFT Incorporated, a member of the Mobile Characterization Services (MCS) mobile vendor
team providing characterization support to the DOE sites, has developed and patented (Patent
No. 5,767,422, issued June 16, 1998) a semi-robotic, remotely operated drum venting and
headspace gas sampling and analysis system that differs in its sampling method from the
methods prescribed in the draft permit. This system was developed with an emphasis on overall
operational safety and ALARA compliance. The NFT system utilizes a WIPP certified, selftapping HEPA filter which is screwed into the waste container, as opposed to the prescribed
retractable punch which is used to puncture the radioactive contaminated waste drum prior to
installation of a filter. The use of the retractable punch has recently resulted in two
contamination incidents in 164 drums processed (1.2%) at the Nevada Test Site. The NFT
system, for comparison purposes, has processed over 6000 drums at the Savannah River Site
over the past two years, and 184 drums at the Nevada Test Site, without a single contamination
incident. Assuming a 1.2% contamination rate exhibited by the puncture method prescribed in
the draft permit, this would have resulted in about 75 potentially dangerous contamination
incidents.
Based on the language in the draft permit, it appears to us that sampling method improvements,
and specifically the NFT system and method, would not be allowed. The NFT process, while
differing in mechanical design details, accomplishes representative waste drum headspace
sampling and analysis that meets or exceeds all of the specified data quality requirements.
Basis for Objection
1)

In specifying exactly how headspace sampling must be accomplished, the draft
permit does not allow site/method variations developed to address ALARA and
other safety concerns. We believe this to be in conflict with Section 1006 of the
Resource Conservation and Recovery Act (RCRA) which states that RCRA
requirements cannot be "inconsistent" with Atomic Energy Act (AEA). The
"inconsistency" with the AEA is that in prescribing detailed methods without
allowing for method variations (that still would meet the required performance
objectives), the permit precludes development of improved methods that address
health and safety (including ALARA) issues.
The prescribed methods, while possibly adequate, are not without problems.
They already have resulted in contaminated systems by at least one contractor.
The NFT method has safely vented/headspace sampled over 6000 drums without
a single contamination release.

2)

The EPA is moving toward a Performance Based Measurement System, thus
"promoting cost effectiveness and flexibility." (Federal Register, 62, 32452, June
13, 1997). In SW-846 it states:
"In addition, analysists and data users are advised that, except where
explicitly specified in a regulation, the use of SW-846 methods is not
mandatory in response to Federal Testing Requirements." (Rev. 3, 12/96).
Further statements in SW-846 clearly indicate flexibility in the use of
components, equipment, settings, etc., so long as the appropriate performance is
achieved for the intended purpose.
This draft permit, which is requiring two, less-than-desirable procedures, is not
consistent with EPA/SW-846 policy. Since the initial development of these
methods, improvements and changes have needed to have been made to assure
they can meet all of the applicable QA Os. Moreover, even those improvements in
the specified methods, implemented to date for the sole purpose of enhancing
method performance, apparently would not be allowed.

3)

The Waste Isolation Pilot Plant Land Withdrawal Act, Public Law 102-579, as
amended October 1996, removed the requirement for WIPP to obtain a No
Migration Variance and otherwise to comply with RCRA Part 268 requirements.
Consequently, there does not appear to be any technical or regulatory basis for
having such restrictive sampling/analysis requirements in the WIPP Permit. TRU
wastes, whether mixed or non-mixed, will be disposed of at WIPP. As such,
headspace gas sampling and analysis data are used in large part only for
documentation purposes. This use simply does not justify the imposition of such
restrictive methods requirements of questionable quality.

4)

There appears to be no value added in prescribing these sampling methods in
terms of health, safety, effectiveness, cost, or quality ofresults obtained.
Sampling methods should be flexible as long as they meet the draft permit
specified data quality objectives (Table B-6 of the WAP).

Suggested Permit Changes: To allow the necessary method flexibility for headspace
gas sampling, we strongly urge that the requirement to comply with the method
details of Attachment B 1 be deleted. To accomplish this, we suggest the following
revision to the first sentence of the Introduction to Attachment BI be incorporated into
the WIPP Permit:
"The permittees will require generator/storage sites (sites) to use the following
methods, or equivalent methods demonstrated and documented by the Permittccs
through participation in DOE-CAO audits and Performance Demonstration
Program testing, to meet the required performance objectives (QAO's), for
characterizing ..... "

Additionally, all of the method-specific details (equipment description,
operational/method requirements, etc.) should be deleted. Only the relevant performance
requirements should be incorporated. This will assure that the permit is fully consistent
with the EPA policies stated in SW-846.
Finally, at a minimum, Attachment B6 also requires deletion of all sampling method
details that effectively require strict conformance with the prescribed methods.
In summary, so long as performance requirements such as acceptable quality control,
successful participation in the Performance Demonstration Program (PDP), and the audit
approval are achieved, the specific method/equipment used should not matter. This is the
intent of the EPA (and hopefully the NMED) in its ongoing program revisions.
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January 18, 1999
ldalee Sisneros
Hearing Clerk
New Mexico Environment Department
P.O. Box 26110
Sante Fe, NM 87502-611 D

Dear Ms. Sisneros,
As the Savannah River Site Citizens Advisory Board Environmental Remediation and
Waste Management Subcommittee Co-Chair. I am providing the attached notice to
submit technical comments Titled WIPP RCRA PERMIT for your inclusion as public
comment on the WIPP DRAFT PERMIT. This is our first draft and we are currently
working with the INEEL CAB to !nc:orporate their feedback on our ;oint notice to s~bm1t
technical comments. All new changes will be incorporated foflowir.g our
Subcommittee meeting January 19th. These technical comments will be considered
for full SRS CAB endorsement on January26. When approved, a fir.al fuil Board
Recommendation will be transmitted by January 28, 1999.
I respectfully request to be an oral presenter during the February 22, 1999. hearing
regarding this issue.
Please feel free to call me wlth any questions at 706-821-8340. Thank you for
allowing ~his notice to come forward at this time.
Sincerely,

tt(~~
Bill Lawless, Co-Chair
Environmental Remediation & Waste Management Subcommittee
Cc: Tom Heenan, DOE SR

INEEL CAB
SRS CAB
Susan McMichael, WIPP Project Manager and Lead Counce!
Steve Zappe, NMED
Craig Snider, DOE WIPP Office of Regwlatory Compliance & Assurance
Sonny Goldston, WSR.C

>

DRAFT MOTION

WIPP RCRA PERMIT
Background;
The Waste Isolation Pilot Plant (WIPP) has been developed to dispose of DOE
Transuranic (TR.U) wute in the salt deposits near Carlsbad, NM. Current plans indicate
disposal ofTR.U waste starting in 1999. The SRS Citizens Advisory Board (CAB) is
quite anxious for WIPP to open and the initiation of shipment of SRS TRU waste to
commence. This has been reflected in previous CAB Recommendations (sec references)
and by the numerous reviews which the CAB has requested of SRS personnel.
Some of DOE' s TRU waste is clusified as nlixed waste due to its non-radioactive
hazardous waste content. Therefore the WIPP has to obtain a RCRA Part B operating
perm.it from the Environmental Depanment of the State ofNew Mexico (NMED). A
RCRA. permit is not required for TRU wute which does not contain RCRA hazardous
waste. The DOE Carlsbad office supplied NMED with informational copies ofWIPP
operating procedures and many of these were incorporated into the draft Hazardous
Waste Permit (RCRA) issued f'orWIPP, May 15, 1998. DOE sites (WIPP, Rocky Flats
and Los Alamos) and the Idaho Nmonal Engineering and Environmental Laboratory
(INEEL) Citizens Advisory Board (see Rei 6) provided comments on this draft. A
second, improved draft Permit was issued on November 13, 1998. However, further
improvements are needed. Although the RCRA permit is for WIPP, it sianificantly
impacts SRS as written.

It seems to us that the proceu required by the draft permit remains overly bureaucratic
and unnecessarily wasteful for nonradioactive hazardous wute that is going into a
repository designed to safely contain TRU waste, primarily plutonium, for thousands of

years. We would accept these additional regulations if they added to worker safety and
human health and em,ironmental protection, but they do nol Worse, the draft rules
provide no flexibility at the generuor sites to develop and implement new method.s that
could improve safety, protect the public and the envirorunent, and save tax dollars.
Thus, our recommendations were chosen to streamline the process without jeopardizing
health and safety and environmental protections; to minimize delays in initiating
shipment of TR.U waste to WIPP; and to minimize costs to the iaxpayer.
•

•
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Recommendations:

The SRS CAB recommends that NMED:
1. Regulate only the operation of WlPP to ensure that TRU mixed-waste arriving at
Wll'P meets WIPP acceptance criteria. NMED has no regulatory authority over how the
generator sites prepare the waste for shipment. Generator haurdous waste facilities are
regulated by the generator's state. We have no problem with NMED informally
accompanying DOE and the South Carolina Department of Environmental Control on
audits, but we object to NMED having regulatory approval over operations at SRS.
2. Provide only criteria for compliance with RCRA. The Draft Permit is too pre&eriptive
in how WIPP requirements will be met. It does not allow for new methods or efficiencies
that could improve safety, Al.ARA, quality contra~ and costs. In fact some of the
methods in the Draft Permit are several years behind the state of the art.
3. Do not regulate non-mij(ed TR.U wute. NMED bu no regulatory authority over non~
mixed TRU wa.ste.

4. Eliminate the criteria differences for handling and disposing Remote-Handled and
Contact-Handled mixed TR.U wute. The:se fall under DOEDs operational authority. Tlus

is n.ot an issue for NMED becaus~ the differences arise from radiation levels, not
hazardous waste contents.
S. Include the changes recommended by the Idaho National Engineering and
Environmental Laboratory (!NEEL) in revising the RCRA permit (see Ref. 7). However.
we wish to emphasize the !NEEL comments with particular relevance to SRS. They are:

a). Delete the statement "Repackage retrievably stored waste will be considered newly
generated wute." It adds unnecessary work: without increasing safety or protection.
b). Delete the requirement that radiography results not be made avaH&ble to workers prior
to visual inspections of TRU waste drumt. Giving this information to workers ahead of
time prevents a potentially dangerous safety situation for them.
c). Delete these two criteria: 11 The Penruttees will receive written notification of all nonconfonnances identified during the Site Project Manager Review within five clays of
identification. The permitteea will al.so receive a nonconformance repon within thirty
days of identification." First, all non-conformance1 at SRS are corrected prior to
shipment. llecord1 for them are kept and can be produced 'Without additional record
keepina~ Second, whether non-mixed TR.Uwastes conform is outside of'NMED's
regulatory authority.
d). Delete the requirement regarding radiation containment areas. This criteria is under
the authority of DOE.

Ul,.19· 99
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References:
1. SRS CAB Recommendation 4, Transuranic Waste Treatment Plan of WMEIS
Comments and ISPRofTilU Waste Retrieval Project, adopted March 28, 199S

2. SRS CAB Recommendation 11, Implementation ofTRU-Waste Retrieval Project Follow-up to Rec. No. 4 ISPR Results, adopted November 28. 199S
3, SRS CAB llecommendati.on 18, TR.U Waste Treatment Options Recommendation
following Blue Ribbon Panel Resuhs - Follow-up to Rec. No. 4., adopted March 26, 1996
4. SRS CAB Recommendation 27, TR.U Waste Issues, Adopted November 19, 1996
S. SRS CAB Recommendation 32, Waste Isolation Pilot Plant Disposal Phase Draft
SEIS-11, adopted January 28, 1997 note that the complete text of references 1 - S are
available on the SRS web page -ww-w.srs.gov - under Citizens Advisory Board

Recommendations
6. Idaho National Engineering and Environmental Laboratory Citizens Advisory Board
Re«immendation 43, Draft Resource Conservation Recovery Act Put B Permit for the
Waste Isolation Pilot Plant, July 1998.
7. Idaho National Ensineerina and Envirorunental Laborarory Major Comments on the
WIPP Draft Permit, Dated November 13, 1998.
8. Comments on the Second Draft Hazardous Waste Permit for the Waste Isolation Pilot
Plant, The U. S. Department of Energy, Carlsbad Area Office and the Westinghouse
Electric Company Waste Isolation Division, December 22, 1998
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MONIKA FINNEY
803-725-8057
CONFIRMED RECEIPT COPY
January 19, 1999

5 (five), including this cover sheet.

COMMENTS:
Attached is a confirmed stamped copy for your filing.
Any further questions please feel free to contact me at the number below.

Thank You,

~~c~rn-~~
Idalee M. Sisneros

From the desk of ...

ID.ALE£ M. SISN£ROS

If the Recipient of this message is not the intended recipient, or an employee or agent of the
intended recipient, you are hereby notified that any dissemination, distribution or copying of this
message is strictly prohibited. If this message has been received in error, please notify us
immediately by telephone and destroy the message you received.

Administrative Secretary
Hearing Clerk
NM Environment Department
Boards and Commissions
1190 St. Francis Drive, Room N-4071
P.O. Box26110
Santa Fe, New Mexico 87502
IDALEE_SISNEROS@NMENV.STATE.NM.US
505·827 ·2842
Fax: 505-827-2836
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7007 WYOMING BOULEVARD, N.E.
SUITE F-2
ALBUQUERQUE, NEW MEXICO 87109
(505) 828-1003
FAX (505) 828-1062

January 18, 1999

Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P. 0. Box 26110
1190 St. Francis Drive
Santa Fe, NM 87502-6110
Dear Sir/Madam:
Enclosed please find the Environmental Evaluation Group's (EEG's) comments on the
New Mexico Environment Department's revised (11/13/98) RCRA draft permit for the
Waste Isolation Pilot Plant (WIPP). The EEG submitted comments on the 5/15/98 draft
permit on 8/13/98. In reviewing the 11/13/98 draft permit, we note that very few
revisions have been made in the draft permit based on the EEG's 8/13/98 comments. The
enclosed comments attempt to further clarify our previous comments and make a case for
revisions in the permit based on our comments. To this end, we have enclosed the full
text of our 8/13/98 comments. We have also included some additional comments relating
to revisions in the 11/13/98 draft.
We will be pleased to verbally clarify these comments at the public hearing in Santa Fe.
To this end, we plan to file the Entry ofAppearance and the Notice of Intent to Present

T~c::::l: ~m~ b~e stipulated deadlines for iliose ~lions.

obert H. Neill

Enclosures:
EEG Comments on the 11/13/98 NMED RCRA draft permit for WIPP
EEG Comments on the 5/15/98 NMED RCRA draft permit for WIPP

Providing an independent technical analysis of the Waste Isolation Pilot Plant (WIPP),
a federal transuranic nuclear waste repository.
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issues raised in the EEG' s 8/13/98 comments (copy attached) on the 5/15/98 draft
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permit. The issues are the same as in our 8/13/98 comments and are arranged in the same
order.

Issue # 1: Radiological Surveys to Indicate Potential Hazardous Waste Releases
The EEG concern is related to the reliance on radiological surveys to detect potential
releases of non-VOC hazardous waste constituents (mainly EPA F-coded solvents and
metals that exhibit the toxicity characteristics). The 5/15/98 version of Attachment 13 of
the permit discussed this issue and contained the following assurance:
Radioactive releases of particulates are detectable using surface-sampling (swipe)
techniques and the extensive network of radiation sensors located throughout the
facility. An accidental release would be detected immediately by the operator or
the health physics technician. (Draft Permit, 5/15/98, Attachment 13, page 13-4).
Based on the EEG's extensive review of the radiation monitoring system in the WIPP
underground, the EEG's 8/13/98 comments pointed out that the WIPP did not have a
"network of radiation sensors" and the draft permit did not have specific requirements for
such a network. The EEG has long recommended a system of effective air-effluent and
radiation-area continuous air monitors to satisfy the requirement of immediately
identifying radiological (and by inference, hazardous material) releases. Without such a
system, the EEG has pointed out to the DOE, accidental releases may not be detected
unless a worker actually observes an event that could potentially cause a breach of one or
more waste containers. The EEG recommended (see Issue# 1 Conclusions in the
attached 8/13/98 Comments) that the draft permit should require specific network of
radiation sensors.

Instead of requiring the DOE to submit a specific design for such a network, the 11/13/98
revised draft permit modifies the sentence quoted above, as follows:

~

JAN 1999

EEG COMMENTS ON THE 11/13/98 NMED RACRA DRAFT PERMI cfOR
WIPP
....
Introduction
6\<P
The following comments essentially reiterate, with some additional clarifications, t

~
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Environmental Evaluation Group Comments on the 11113198 WIPP RCRA Draft Permit

Radioactive releases ofpartie~dates are detectable using surface-sampling (swipe)
techniques aad the @J(t@asive aetwork of radiatioa seasors loeated throl:lgho:ut the
faeility. ,\.a aeeid@Btal r@leas@ WOl:lld B0 eeteet@d ifFll'Bediately ey the operator or
the health physies teehl'lieiaa. (Revised Draft Permit, 11/13/98, Attachment I3,
page 13-4).
Deleting the requirement does not resolve the issue. Installation of an effective system of
underground network to detect radioactive releases, and by inference hazardous waste
releases, should be required in the final permit.

With respect to the reliance on surface (swipe) sampling to assess hazardous waste
releases, we repeat below the questions contained in the EEG's 8/13/98 comments
(attached; page 20), since these have not been answered in the revised permit.

(a) Does the presence ofradiological contamination on a container constitute a release or
a non-conforming incident ?
(b) What are the notification requirements for the incident ?
(c) What are the consequences of the incident to the permittee ?
(d) What hazardous materials are analyzed in the confirmatory swipe sample and what
concentration is considered to be uncontaminated ?
(e) Where are the samples analyzed and how long would it take to get results?

The answers to (d) and (e) will determine whether there is effective detection ofreleases
of hazardous material.
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Environmental Evaluation Group Comments on the 11113198 WIPP RCRA Draft Permit

Issue #2: Stability of Underground HWDUs
The EEG's concern about the stability of underground waste rooms is limited to the
rooms of Panel 1 which were excavated in 1986-88 and have been kept open through
extensive maintenance and support structures far beyond the five year period originally
anticipated for them. The EEG has no major concerns about the requirements for design,
construction, operation, and inspection of the HWDUs, as outlined in the draft permit
module IV, for panels 2 through 10, because those will be freshly excavated just before
the arrival of the waste. However, the rooms of panel 1 cannot be safely kept open for a
period of more than one or two years without maintenance, and it would be very difficult
and hazardous to carry out maintenance activities to prevent roof falls, during the waste
emplacement period.

According to 40 CFR 265.15, incorporated in 20 NMAC 4.1 at Subpart VI (600), the
inspections should be conducted, "often enough to identify problems in time to correct
them before they harm human health or the environment." Even the weekly inspection
required in Module IV of the permit will not identify problems in time to correct them if
the waste is being emplaced when the problem is first noticed, because maintenance is
not possible when the waste is being emplaced ..

For this reason, the EEG reiterates the recommendation contained in its 8/13/98
comments (attached; page 8) to require NMED approval of each room in panel 1, based
on the projected safe life of each room being longer, with some margin of safety, than the
intended period of waste emplacement activities in that room. In this connection, it
should be kept in mind that the DOE's RCRA application {Appendix 09), as well as the
WIPP Safety Analysis Report (SAR) accident scenarios involving roof falls, are based on
the assumption of the rooms being completely filled with waste and backfill. Thus, the
intended period of waste emplacement activities should correspond to the time needed to
completely fill a room with waste. Consequences of a roof fall in a partially filled room
are likely to be more catastrophic. Kindly read Issue #2 (pages 6 to 9) of the EEG's
8/13/98 comments for full details of this issue.

3

Environmental Evaluation Group Comments on the 11113198 WIPP RCRA Draft Permit

Issue #3: Ground-Water Detection Monitoring
The draft permit requires ground-water monitoring of the Culebra aquifer in six wells and in the
Dewey Lake Redbeds (DLR) in one well at the WIPP site (Module V, Table V.C.l). The well
WQSP-6a was drilled close to well WQSP-6, and the DLR was chosen as a sampled unit in that
· well, because water was unexpectedly found in the DLR while the well WQSP-6 was being
drilled to be completed in the Culebra, which lies below the DLR. Before the unexpected
encounter of water in DLR in the well WQSP-6, the DOE hypothesis of the DLR hydrology was
that the formation was saturated only in the southern part of the WIPP site, near the Mills Ranch.
Mills Ranch has several wells producing water for stock from the DLR. After the encounter of
water in the DLR in WQSP-6, and the drilling and completion of WQSP-6a in the DLR, the
DOE "extended the margin of the local saturated area northward from the Mills Ranch". (WIPP
RCRA Permit Part B Application, Section El-6b(6), page El-23, lines 17-18).

Since 1996, the DOE has conducted detailed investigations at the WIPP site to investigate the
cause of water inflow in the exhaust shaft. The details of this investigation are described in the
EEG comments of 8/13/98 (attached; page 11). This DOE investigation has shown that "a water
saturated horizon is present in the lower Santa Rosa/upper Dewey Lake Formations"
(DOE/WIPP 97-2219, p.23) and "It is also likely that the saturated area is significantly larger
than the present 80-acre investigative area" (DOE/WIPP 97-2278, p.69).

The EEG has suggested that the upper Dewey Lake Redbeds/lower Santa Rosa Formation zone
be monitored above the WIPP repository. The well WQSP-6a was included in the draft permit
(Table v.c.1) because it was the closest well in the DLR from the WIPP repository. Investigation
in 1996-97 threw light on the existence of water in the DLR directly above the WIPP
excavations. Now that the information exists that this formation contains water directly above
the WIPP excavations, the formation should be monitored there, instead of or in addition to the
WQSP-6a, which is located more than a mile southwest of the repository.

Kindly read the Issue #3 discussion in the EEG's 8/13/98 comments on the 5/15/98 draft permit
(attached; pages 10-12) for more details on this issue.
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Issue #4: Requirement for MgO Backfill
The EEG's 8/13/98 comment on this issue (attached; page 13) agreed with the inclusion
of MgO backfill as a requirement of the permit, and provided additional reasons for
retaining this requirement. The EEG is surprised to see, therefore, that this requirement
has been deleted from the 11/13/98 draft. (Module IV, Section IV.E.3.b, Page IV-6). The
EEG strongly recommends retaining this requirement in the final permit for the following
reasons:
(a) The accident scenarios in Appendix D9 of the DOE's application assume the
existence of backfill. lfNMED does not require the backfill, the accident scenario
assumptions will change.
(b) The migration of VOCs will be easier from the waste rooms in the absence of
backfill.
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Issue # 5: NMED Prohibition of RH-TRU mixed waste

The revised draft permit prohibits the disposal of mixed RH TRU waste. EEG agrees
with the assessment by NMED. In the 8/13/98 comments on the draft permit, the EEG
provided detailed technical reasons to support that conclusion. The Permitttees do not
yet have the needed waste characterization facilities, do not have an approved
transportation cask, and will not be ready to emplace any RH-TRU waste before 2003,
with the bulk not scheduled to begin until 2006 (National TRU Waste Management Plan,
Rev.1). The DOE application did not provide detailed discussion of the RH TRU waste
characterization efforts by the generators and/or storage sites. Detailed descriptions were
limited to the various handling facilities and processes at WIPP.
NMED identified concerns about RH TRU waste characterization in its comments on
Revision 5, which was submitted in November 1995. NMED issued a request to include
or reference complete characterization requirements for RH TRU mixed waste. The
Permittees responded in December 1995 stating, "At this time, detailed information on
RH TRU waste characterization methods is not available". NMED identified deficiencies
for RH TRU waste characterization procedures in Revision 6 of the DOE application as
well.
The current prohibition on RH-TRU does not impact the DOE's initial schedule for the
emplacement of defense TRU waste. Moreover, the revised draft permit allows DOE the
opportunity to request a modification to the permit. The DOE has the opportunity to
plan, initiate, and complete the work necessary to address the concerns specifically
identified by the NMED.

In the 8/13/98 comments on the draft permit, EEG recommended that NMED identify its
reasons for prohibiting RH-TRU waste. These details can be found in the NMED
Supplemental Fact Sheet issued with the 11/13/98 draft permit. EEG recommends that
these concerns be included in the permit.
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Issue #6: Unclear Requirements
Several of the specific examples cited in the EEG's 8/13/98 comments were addressed by
minor modifications in the 11113/98 Draft. We are satisfied with the responses to our
examples 3 and 4. Specific questions in example 1 (on compliance criteria, reporting
requirements and consequences of non-compliance) and example 2 (on criteria,
notification requirements, and details of sample analyses for radiologically contaminated
containers) were not addressed.
Perhaps the answers to these questions are contained in the application and the draft
permit, but the EEG has not found them and other reviewers may have the same problem.
The issues are important in evaluating the stringency of compliance provided by the
permit (example 1) and the ability to respond to contamination events in an effective and
timely manner (example 2).
The final permit should answer these two sets of questions. These answers could be
provided in a supplemental fact sheet attached to the permit if it is not appropriate to
include them in the permit itself.
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Issue #7: Discrepancy with Attachments
The discrepancies in examples 1 and 2, pointed out by EEG in the 8/13/98 comments
were clarified with minor changes in the 11113/98 draft. However, the three questions
asked about storage in the parking area (rigid requirements for length of time of storage,
whether violations are expected, and the consequences of violation) were not addressed.
Answers to these questions are important in evaluating the stringency of enforcement
provided in the permit. The questions should be answered in the permit itself or in a
supplemental fact sheet.
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Additional Issue - Room Based VOC Limits

NMED explained the approach used in arriving at the room based concentration limits in
the supplemental fact sheet issued with the 11/13/98 draft permit. This discussion is very
helpful, but the explanations provided on voes and other issues should be given more
visibility in the permit.

EEG has calculated concentrations and risks from routine voe emissions to underground
workers, surface workers, and a resident at the site boundary. We have the following
comments:
(1) We agree that total excess cancer risks for the sum of all carcinogenic voes of 10-5
for a non-waste surface worker and 1o-6 for a resident living at the L WA boundary are
appropriate.

(2) NMED' s assumption that 1, 1, 1- trichloroethane is non-carcinogenic is consistent with
EPA's IRIS database. DOE, in Revision 6, had assumed this voe was carcinogenic.

(3) Our calculations of total excess cancer risk from room-based-limit concentrations
were 1.0 x 1o-6 for the resident and 1.0 x 10-5 for the surface worker. Therefore, we agree
with the limits derived by NMED for cancer risk.

(4) The NMED assumption that all rooms would contain voes at the room-based
concentration limit is quite conservative. The use of weighted average headspace gas
concentrations would reduce the potential risks at both locations by over two orders of
magnitude.

(5) EEG calculated that the room based concentration limits in an open room would lead
to maximum summed 8-hour TWA (time weighted average) values that were less than
2% of the OSHA limits under non-accident conditions. This is consistent with NMED's
findings.
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August 13, 1998

Dr. Robert S. (Stu) Dinwiddie
Hazardous and Radioactive Materials Bureau
New Mexico Environment Department
P.O. Box 26110
Santa Fe, NM 87502
Dear Dr. Dinwiddie:
Enclosed please find the Environmental Evaluation Group's comments on the NMED draft
permit for the U.S. Department of Energy's RCRA Part B application for the Waste Isolation
Pilot Plant. We have confined our comments to a limited number of issues.
Issue # 1:
Issue #2:
Issue #3:
Issue #4:
Issue #5:
Issue #6:
Issue #7:

Radiological Surveys to Indicate Potential Hazardous Waste Releases
Stability of Underground HWDUs
Ground-Water Detection Monitoring
Requirement for MgO Backfill
NMED Prohibition of RH TRU Mixed Waste
Unclear Requirements
Discrepancy with Attachments

We will be pleased to clarify these comments, if needed, through additional correspondence,
meetings with your staff, or at a public hearing.

~=t~'

~·

Robert H. Neill
Director
RHN:js
Enclosures: EEG Comments; EEG Reports #56, #63 and #71

Providing an independent technical analysis of the Waste Isolation Pilot Plant (WIPPJ,
a federal transuranic nuclear waste repository.
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ISSUE #1: Radiological Surveys to Indicate Potential Hazardous Waste Releases
Summary:
The Draft Permit Attachment I-3 states that radiological surface-sampling surveys and an
extensive network of radiation sensors will provide an immediate indication of radioactive and
hazardous waste releases. Information was not provided on an extensive network of radiation
sensors, but rather the Draft Permit describes surface-sampling as the radiological survey
method. Surface-sampling surveys can provide retrospective analyses of radioactive releases, but
this method is not comparable to continuous and immediate radiological monitoring. The Permit
should include specific requirements for radiation air effluent and workplace continuous air
monitoring to satisfy the commitment to immediately identify radiological releases.

Information in the Draft Permit:
The Draft Permit state~ the following regarding the Permittee's commitments to radiological
monitoring as a method for detection of accidental releases of co-contaminated TRU wastes:

1. Page I-3-1, line 2. Within the Resource Conservation and Recovery Act (RCRA) Permit for
the Waste Isolation Pilot Plant (WIPP), radiological monitoring is used to determine whether a
potential release of hazardous constituents has occurred. This method is used in addition to the
visual examinations and container inspections mandated by the RCRA.

WIPP procedure WP 12-HPl 100, Rev. 1, Chg 10 (Permit Attachment P)
describes surface contamination and dose-rate radiological surveys. These
methods are routinely performed during waste handling operations to detect
residual contamination levels and identify external radiation fields around waste
containers. Contamination surveying can be used as a post-accident indicator of a
radioactive release, but contamination or dose rate surveys are not typically used
for transuranic accident monitoring as implied in the Draft Permit.
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2. Page 1-3-4, line 5. Radioactive releases of particulates are detectable using surface-sampling
(swipe) techniques and the extensive network ofradiation sensors located throughout the facility.
An accidental release would be detected immediately by the operator or the health physics
technician.
The program apparently relies on observation by workers to identify accidental
releases. The Draft Permit does not describe or define what is meant by an extensive
network of radiation sensors.
3. Page 1-3-4, line 10. Radiological surveys apply to many situations calling for sampling or
monitoring to indicate the potential for nonvolatile releases. This includes initial sampling for
surface radiological contamination upon receipt, sampling for contamination during waste
handling activities, monitoring for releases of particulates or liquids during testing, sampling for
contamination during decommissioning, sampling for contamination during packaging for offsite shipment, and sampling to demonstrate the effectiveness of decontamination activities that
follow a release or spill and retrieval. Radiation monitoring and sampling are mandated by DOE
Orders and provide an immediate indication of a release or spill, even when they are not visibly
detectable. A release or spill involving hazardous constituents (except VOCs) will also likely
involve a release or spill of radioactivity, based on the processes that generated the waste and the
physical form of the waste.
The statements above describe routine waste handling contamination surveys. The
Draft Permit does not describe radiological monitoring that would indicate an
immediate radioactive release or spill. The Draft Permit does not document
which DOE Orders are applicable to radiation monitoring and how the WIPP
intends to comply with these Orders.

Lack of Radiological Monitoring:
Accident scenarios are described in Chapter 5 of the WIPP Safety Analysis Report (U.S. DOE.
1997). Accidents could result from equipment failure (i.e. - cranes, hoist, forklifts), waste
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container failure (over pressurization, drops, and mine roof falls), and spontaneous fires within
the waste containers. These scenarios involve accidents of sufficient energy to cause entrainment
of aerosol particulate. Because of the potential for airborne radioactivity, transuranic nuclear
facilities typically use continuous air monitors (CAMs) to immediately identify significant
airborne radioactivity concentrations.
At the time the RCRA application was prepared, the WIPP had an extensive network of air
effluent and workplace CAMs. Since that time, essentially all of these CA.Ms have been
removed. In the underground air flow and in the above ground exhaust stacks, there were 9
effluent CAMs. All these CAMs have been removed or are non-operational. The only effluent
CAMs are in the louvers of the waste room exhaust bulkhead, and these monitors are in separate
airstreams. The monitors are not safety class systems or redundant per DOE Order 6430. la (U.S.
DOE, 1989).
In the WHB unit, there were originally 8 to 9 workplace CAMs. All these system were removed.
There are CAMs in the duct from the TRUPACT-II vent hood, but these monitors have limited
function. The automatic hand and shoe contamination monitors have also been removed from
the WHB. Overall, the radiation safety program relies on "hand frisking" contamination surveys,
and the swipe program mentioned in the Draft Permit. These methods are not typically
associated with accident monitoring, especially considering the WIPP SAR postulated accident
scenarios.
The WIPP is relying on workers (i.e. - operators and technicians) to quickly identify an event that
might cause accidental radioactivity releases. Once identified, radiological surface sampling
(swipes) of potential contaminated areas can be performed. This methodology assumes that
workers can identify the suspected release event and that contamination is located where swipe
surveys are performed. Many of the release scenarios may not be easily identified by workers,
such as leaks from pressurized containers or fires within stacks of waste containers.
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DOE Orders do require radiation monitoring, but the Draft Permit does not state which Orders
apply to the WIPP, and the Permit only commits to a very limited radiation safety monitoring
program. If radiation monitoring is to be an important indicator of radioactive and hazardous
material releases, then much more specific and stringent requirements for radiation monitoring
should be in the Draft Permit. In particular, air effluent and workplace CAMs should be
required. For example, 10 CFR 835.403 states the following:
(2) Real-time air monitoring, using continuous air monitors as defined in 835.2
shall be performed in normally occupied areas where an individual is likely to
be exposed to a concentration of airborne radioactivity exceeding 1 DAC as
specified in appendix A of the part or where there is a need to alert potentially
exposed individuals to unexpected increases in airborne radioactivity levels.
(underlining added for emphasis)
(3) For the airborne radioactive material that could be encountered, real-time
air monitors shall have alarm capability and sufficient sensitivity to alert
potentially exposed individuals that immediate action is necessary in order to
minimize or terminate inhalation exposures.
At this time, the WIPP does not plan to have continuous air monitors in workplace areas. This
limited approach to air monitoring is not consistent with Draft Permit statements claiming an
extensive network of radiation sensors are in place. In fact, the term "sensor" is not a technically
specific term, and the meaning of this expression is ambiguous in the context of the Draft Permit
and in the context of federal regulations (10 CFR 835).
The DOE is a self-regulating agency with respect to the facility radiological operations, and the
Carlsbad Area Office (CAO) has been authorized to regulate their own program. The CAO is
responsible for the WIPP operational determination and does not plan to have independent
inspections of their facility (K. Hunter, CAO Assistant Manager to R.H. Neill, EEG Director,
Letter June 24, 1998). At present, it is not clear if WIPP will be subject to any routine regulatory
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compliance inspections of their radiation safety program. There is also no assurance that
radiation monitoring other than that specifically stated in the Permit will be used.

Conclusions:
The Permit should include specific requirements for air effluent and radiation area continuous air
monitoring ~o satisfy the commitment to immediately identify radiological and hazardous
material releases. Otherwise, accidental releases may not be detected unless a worker actually
observes an event that could potentially cause a breached waste container. The Draft Permit does
not describe a network of radiological sensors that can immediately detect radiological releases.

References:
U.S. DOE, 1997. Waste Isolation Pilot Plant Safety Analysis Report. DOE/WIPP-95-2065,
Revision 2.
U.S. DOE, 1989. DOE Order 6430.la. General Design Criteria.
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ISSUE #2: Stability of Underground HWDUs

Summary:
The scope of the inspections of the underground HWDUs required by the permit module IV.G
does not include the assessment of the stability of the roof, walls and floor of the "rooms" in
which the waste will be disposed, during the emplacement period when maintenance of the
rooms will not be possible. The EEG recommends the NMED require room stability evaluations
to be performed before starting waste emplacement operations in each room of panel 1, as well as
annual evaluations for the entire underground excavated area. Waste emplacement in a room
should be allowed only after the NMED has evaluated the report for each room of panel 1 and
has satisfied itself that the projected safe life of a room, in the absence of maintenance, is
sufficient to fill the room and seal it. EEG is recommending this requirement of certifying each
room before operations only for panel 1 rooms, because of its concern with the stability of the
rooms in this panel due to its age and due to the impracticality of performing maintenance
operations during and after the period of waste emplacement. For other panels, EEG
recommends the approval of annual evaluations to be a requirement, but not for each room.

Background:
The Waste Isolation Pilot Plant Land Withdrawal Act (Public Law 102-579, and as amended by
P .L. 104-201) requires an annual evaluation of the mine safety of WIPP to be conducted by the
U.S. Bureau of Mines (USBM). Such evaluations were conducted by the USBM in 1993, 1994,
and 1995. After the abolition of the USBM in 1995, the U.S. Department of Energy (DOE) did
not pursue independent outside annual evaluations. The Environmental Evaluation Group (EEG)
decided to fill this gap by inviting Dr. Hamid Maleki, who had conducted the annual evaluations
as a mining engineer with the USBM and is now the Principal of Maleki Technologies, Inc., to
conduct the annual evaluations in 1996 and 1998 as an EEG consultant. Two EEG reports
(Maleki and Chaturvedi, 1996, and Maleki, 1998) provide the results of these evaluations and are
enclosed with these comments.
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The EEG analysis shows that because the rooms of panel 1 were excavated in 1986-88 period,
the originally intended life for these rooms has been exceeded. As described by the DOE in its
application, the rooms of panel 1 have had to be maintained by installation of elaborate primary
and secondary roof support systems. Before starting operations in each room the DOE plans to
conduct an evaluation of its safety and install additional support as needed (see p. M2-15 of the
attachment M2 of the permit). The EEG evaluation shows that after a tertiary roof support
system is emplaced in a room of panel 1, the potential for roof falls appears to be low during the
first year, but will increase significantly two years after the installation of such a system (Maleki,
1998, p. 13). Operational and regulatory problems could result in taking more than one year to
fill a room in panel 1. Before the waste is emplaced, stability of the roof can be maintained by
replacing the failed bolts and installing additional ones. This would not be possible during and
after waste emplacement, which may result in accelerated bolt failures in a domino fashion and
increase the potential of roof failure (Maleki, 1998, p. 11 ). The EEG evaluation also shows that
room 2 of panel 1 is in the best condition among the panel l rooms at this time and room 7 is one
of the worst, in terms of roof stability.

Presentations in the DOE's RCRA Application:
The DOE application did not communicate the special situation of panel 1 of WIPP, and the
difficulty of conducting maintenance operations in it during and after waste emplacement. The
DOE application also did not mention that the WIPP Land Withdrawal Act requires an annual
evaluation of the WIPP mine safety by the U.S. Bureau of Mines (USBM) and there have been
no evaluations by that agency in the past three years because the USBM was abolished in 1995.
Despite the clear intent of the law, the DOE has not seen any merit in getting such an evaluation
conducted by qualified independent evaluators. The results of the evaluation effort reinstated by
the EEG underscore the need for caution in using these rooms. The DOE is relying on its past
experience of maintaining the rooms of panel 1 but that experience can not apply to a room once
waste has been emplaced and there is no possibility of maintenance. The DO E's plans for each
room include evaluation of its stability before waste emplacement (Page M2-15, lines 19-30), hut
these plans do not include a projection of the safe life of a room in the absence of maintenance.
The reliance on compliance with 30 CFR 57 (MSHA roof-support regulations for operating metal
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and non-metal mines) is not sufficient for a nuclear waste repository because of the
inaccessibility of support systems for maintenance during and after waste emplacement.
Similarly, the DOE's prevention measures for roof falls (Permit Attachment F, pages 29 to 32)
are not based on the situation where, during operations, roof maintenance would not be possible.
Deficiency of the RCRA Draft Permit Requirements:
Module IV of the draft permit relies on mine safety by requiring at least weekly inspections of
the underground HWDUs. However, the weekly or even daily inspections will not be of much
help once the operations begin in a room of panel 1, because of the lack of options if a problem
arises. The retrievability of waste from the WIPP repository is not an easy option and DOE
recognizes that. It would be extremely hazardous to try to retrieve waste from one of the panel 1
rooms if instability of the roof, walls or the floor is observed after operations are underway.
EEG Recommendations:
The EEG therefore recommends NMED to require:
(a) Submission of a report by DOE to NMED with evaluation of the projected safe life of
operations in a room of panel 1, without maintenance of the support systems. The NMED should
evaluate such a report on the basis of projected life versus the projected rate of waste
emplacement and the time required to safely isolate that room. The DOE should be allowed to
proceed to waste emplacement in that room only after the NMED is satisfied that the projected
safe life of that room is safely longer than the projected period of operations in that room. This
process should be repeated for each room of panel 1.
(b) For all other panels, an annual report should be required and approved by NMED. It would
not be necessary to require certification of each room, because the panels will be freshly
excavated and hence are not expected to present hazardous conditions during routine operations.
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References (enclosed):
Maleki, H. and L. Chaturvedi. 1996. Stability Evaluation of the E 140 Drift and Panel 1 Rooms at
WIPP. Environmental Evaluation Group Report, EEG-63, DOE/AL/58309-63.
Maleki, H. 1998. Mine Stability Evaluation of Panel 1 During Waste Emplacement Operations at
WIPP. Environmental Evaluation Group Report, EEG-71, DOE/AL/58309-71.
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ISSUE #3: Ground-Water Detection Monitoring
Summary:
The DOE's RCRA application incorrectly describes the hydrology of the geologic formations
overlying the Rustler Formation near the WIPP facility and the shafts. Results of DO E's 1997
investigations near the exhaust shaft and the WIPP surface facilities show the presence of better
quality ground-water in the lower Santa Rosa/Upper Dewey Lake formations The EEG
recommends NMED require an additional monitoring well to be completed in the lower Santa
Rosa/Upper Dewey Lake Redbeds formations near the WIPP exhaust shaft. This well should be
monitored in addition to the seven wells listed in Module V of the draft permit.

Presentations in the DOE's RCRA Application:
The DOE application states the following regarding the hydrology of the Santa Rosa and Dewey
Lake Redbeds Formations at the WIPP site:
The Dewey Lake near the WIPP facility and shafts is not saturated and has not

· produced water during testing. Four intervals of the Dewey Lake were tested
in drill holes at the WIPP site. Although no saturation was encountered

during drilling, ten wells were completed as observation wells. The data
obtained showed that there was no evidence of a zone of saturation in any of

these wells. (bold added for emphasis )
At the WIPP site, exploratory holes were drilled through the Gatuiia and the
Santa Rosa. The Gatufia and the Santa Rosa occur within 50 ft (15.2 m) of the
surface, and little or no water was encountered in these formations. Only one
hole reported a small zone of moisture in the Santa Rosa, but observation wells
completed in the formation were dry. Two private wells (Comanche and Clifton
Wells) located approximately 10 mi (16.1 km) east of the WIPP site produce
potable water from the Santa Rosa, and they are used for livestock watering.
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(bold added for emphasis). (Both quotes from Appendix E.1, RCRA Ground
Water Protection Information, p. El-23).
Attachment L of the draft permit does not discuss the hydrology of the units overlying the Rustler
Formation. According to U.S. DOE (1997b), p. 7, the water in the Santa Rosa/DLR in well C2505 near the exhaust shaft is much better quality compared to the Culebra (TDS of 4500 mg/l,
compared to > 10,000 for the Culebra).
Results of the DO E's 1997 Testing:
DOE conducted an investigation of the hydrology of the Santa Rosa and Dewey Lake Redbeds
Formations in 1997 to identify the source of water leakage in the exhaust shaft. The results of
this investigation are published in two reports, U.S. DOE, 1997 (a) and U.S. DOE, 1997 (b).
Three boreholes (C-2505, C-2506, and C-2507) were drilled in 1996 within 215 feet of the
exhaust shaft. They penetrated water-bearing horizons between 48 and 63 feet below ground,
and after completion of the wells, the water table stabilized at about 45 feet below the ground
surface. In addition, 12 boreholes completed with piezometers and located within the WIPP
fenced area also encountered ground water in the same zone. The following are the relevant
quotations from these reports which show that the statements in the RCRA application, quoted
above, are wrong:
The data obtained from the installation, sampling, and testing associated with
wells C-2505, C-2506, and C-2507 indicate that a water-saturated horiznn is

present in the lower Santa Rosa/upper Dewey Lake Formations in the depth
range where water is leaking into the exhaust shaft (50 to 100 feet bgs). (U.S.
DOE 1997 a, p. 23; bold added for emphasis).
Of the twelve piezometers and three wells installed at WIPP between September
1996 and August 1997, only PZ-8 is dry. In every other monitoring well water is
present, indicating that the investigative area bounded by PZ-11 to the north and
west, PZ-12 to the south, and PZ-9 to the east appears saturated with water
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(Figure 4.1 ). The area defined by those boundaries is approximately 80 acres in
size. It is also likely that the saturated area is significantly larger than the
present 80-acre investigative area, but in order to clearly define the areal extent

of water within the Santa Rosa Formation additional boreholes would have to be
drilled. (U.S. DOE 1997 b, p. 69; bold added for emphasis).

Conclusion:
The DOE's RCRA application incorrectly states that there is no ground-water in the Santa Rosa
and Dewey Lake Redbeds Formations in the central part of the WIPP site. The NMED should
require DOE to provide an accurate description of the hydrology of these formations and require
a new monitoring well to monitor ground water in the Santa Rosa and Dewey Lake Formations
near the exhaust shaft.

References:
U.S. Department of Energy. 1997a. Exhaust Shaft Hydraulic Assessment Data Report.
DOE/WIPP 97-2219. January 1997.
U.S. Department of Energy. 1997b. Exhaust Shaft: Phase 2 Hydraulic Assessment Data Report
Involving Drilling, Installation, Water Quality Sampling, and Testing of Piezometers 1-12.
DOE-WIPP 97-2278. December 1997.
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ISSUE #4: Requirement for MgO Backfill
The draft RCRA permit requires the permittee to use magnesium oxide backfill in each
underground HWDU as specified in the permit. Based on statements in DOE's RCRA
application, NMED maintains that the backfill is necessary for DOE to comply with 40 CFR
191.13, the containment requirements. Actually, magnesium oxide is also required by the EPA
to comply with 40 CFR 191.14, the assurance requirements. One of the assurance requirements
mandates the use of an engineered barrier. The DOE has identified and EPA has accepted
magnesium oxide backfill as the engineered barrier. EEG agrees with the draft permit
requirement of MgO backfill.
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ISSUE #5: NMED Prohibition ofRH-TRU mixed waste
Summary:
The DOE has requested a permit to dispose of 6.2 million ft3 (175,600 m3) of CH and RH-TRU
mixed waste in the underground HWDUs [hazardous waste disposal units] designated as Panels
1 through 10 (U.S. DOE, 1998). NMED has permitted only contact-handled (CH) TRU mixed
waste for storage or disposal at the WIPP facility. NMED has denied DOE's request to emplace
RH-TRU mixed waste under this permit (NMED, 1998, Attachment A, Section A-2). EEG is in
agreement with the NMED position and recommends that NMED identify its reasons for
prohibiting RH-TRU waste, including observations by DOE and EEG.

Presentations in the DOE's RCRA Application:
The DOE application does not provide detailed discussion of the RH-TRU waste characterization
efforts by the generators and/or storage sites. Detailed descriptions are limited to the various
handling facilities and processes at the WIPP, the features of the canister, the design of the
proposed road cask (not yet approved by the Nuclear Regulatory Commission), the emplacement
into horizontal boreholes drilled into each room wall prior to stacking the CH-TRU containers on
the floor, the emplacement equipment, and the borehole shield plug. With respect to efforts in
the area of RH TRU waste characterization, the DOE application is limited to statements such as,
"Radiography is used to verify the physical form ofretrievably stored CH-TRU waste and most
RH- TRU waste" (U.S. DOE, 1998, Chapter C).
The schedule submitted by the permittee in the RCRA application is unrealistic and contradicts
the permittee' s published milestone schedule (Dials, 1997) for RH-TRU waste activities. The
DOE application outlines the anticipated schedule for filling panels 1 through 8 based on the
following assumptions. "The RH emplacement precedes the CH emplacement and does not
impede CH throughput. Waste operations begin in July 1998" (U.S. DOE, 1998, Chapter D1Oa(2)( d). The DOE/CAO milestone schedule shows that the permittee is not planning to begin
RH-TRU disposal until fiscal year 2002.
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Status of RCRA Waste Characterization Facilities and Other RH-TRU Components:

Most of the RH-TRU waste is stored at Oak Ridge and Hanford. As observed by previous
studies at generator/storage sites, records on RH-TRU waste are scarce, even more scarce than
records on CH-TRU waste (Jensen and Wilkinson, 1983, p. 91), and actual data on stored RHTRU waste are minimal (Stewart et al., 1989, p. 5). A more recent report (Parallax, 1995) on
treating the TRU waste at Oak Ridge National Laboratories notes that the chemical composition
for the waste tanks ofRH-TRU sludge are not completely known. Isotopic data are based on best
available samples obtained in single-point sampling of only 8 of the 13 BVESTs and MVSTs. 1
The need for facilities at Hanford and Oak Ridge to characterize chemical constituents of RHTRU waste for RCRA permitting was documented by Bild (1994, p. 13). The facilities were
never constructed. As noted by Silva and Neill (1994 ), the schedule for each facility has a
history of slippage. At Hanford, the schedule for the completion of the WRAP 2B facility has
slipped from 1996 (Louie, 1988), to 1998 (Roberts, 1988), to 1999 (Guercia and Lipinski, 1991 ),
to 2005 (Peterson, 1993). DOE (1995) anticipates the continued planning for a waste processing
facility for RH-TRU waste at Hanford. For Oak Ridge, Silva and Neill (1994) also identified the
history of delays for a characterization and packaging facility. Projected dates for operation
include 1996 (DOE, 1988, p.2; Stratton, 1988), 2000 (Mason, 1990), and 2002 (Mason, 1991 ).
The DOE (1995, p. 4) maintains a conceptual design for this facility has been completed and
operations are scheduled to start after 2015.

1

Two types of RH-TRU waste stored at ORNL were included in the study: (I) 225,000 gallons of RH-TRU
waste stored in eight 50,000 gallon Melton Valley Storage Tanks (MVSTs) and five 50,000 gallon Bethel Valley
Evaporator Storage Tanks (BVESTs) and (2) RH-TRU waste stored in approximately 300 concrete casks, 2 steel
drums, and 13 wooden boxes.
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Figure 1. Estimated RH-TRU inventory for emplacement in WIPP.

The NMED is concerned with chemical composition to determine presence of hazardous
constituents. Over the last eighteen years, DOE has published several estimates of the
radioactive inventory of the RH-TRU mixed waste destined for WIPP. The estimates have
varied widely over the years. A final estimate of the radioactive composition was necessary to
calculate the release of radionuclides into the accessible environment and to demonstrate
compliance with the EPA Standards. It is not yet known how much time and effort will be
necessary to determine a final estimate of the RCRA regulated constituents in the RH-TRU
mixed waste.
DOE still does not have an NRC approved shipping cask for RH-TRU waste, a completed Waste
Acceptance Criteria for the RH-TRU waste (which depends in part on NRC's yet to be
determined shipping requirements), or a Safety Analysis Report for emplacing RH-TRU at the
WIPP Site.

Conclusion and Recommendation:
EEG agrees with the NMED decision to prohibit RH-TRU mixed waste for this permit. DOE is
not prepared to emplace RH-TRU waste until fiscal year 2002 or later.
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ISSUE #6: Unclear Requirements
Summary: There are several requirements in the draft permit that are unclear and need to be
clarified.
Examples of Unclear Requirements:
1. Other Non-Compliance Instances: Section I.D. 15 of permit module I requires verbal (24
hour) and written (5 calender days) reporting ofreleases, fires, explosions or any occurrence that
may endanger public drinking water supplies, environment or human health. Section I.D. 16
requires that all other items of non compliance be reported at the time monitoring reports are
submitted (biannually for ground water and annually for VOCs). This raises the question of how
the regulator will deal with these other non compliance items and whether they are considered to
be important. If they are not important then they should not be included.
It would be useful for the Permit to list all the items that are considered to be compliance criteria,

indicate their reporting requirements, and indicate the consequences of non-compliance. Also, an
explanation is needed of the consequences of non compliance instances discovered during
inspections.
2. Contaminated Container: The rationale for the assumption that radiological surveys can be
used to indicate potential Hazardous Waste releases is presented in Attachment 1-3. Page 10 of
Attachment Ml presents the removable surface contamination criteria for waste containers (if
less than 100 times the limit and covering an area less than 6 ft 2 , the containers will be
decontaminated at WIPP; otherwise they will be sent back to the generating site). The
verification that hazardous materials are not present on the decontaminated container is obtained
from analyses of a swipe sample taken after radiological decontamination has been shown. We
believe this is a reasonable approach.
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However, there are several questions: (a) does the presence of radiological contamination on a
container constitute a release or a non-conforming incident; (b) what are the notification
requirements for the incident; (c) what are the consequences to the Permittee of the incident; (d)
what hazardous materials are analyzed in the confirmatory swipe sample and what concentration
is considered to be uncontaminated; (e) where are the samples analyzed and how long would it
take to get results? The answers to (d) and (e) will determine whether there is effective
confirmation of being contamination free of hazardous material.
3. Waste Summary Categories: Waste summary categories of those waste forms acceptable
for WIPP disposal are not mentioned in the permit modules but are defined in attachments B and
F. Category S 3000, homogeneous solids, must contain over 50% by volume of solid process
residues. Category S 4000, soils/gravel, must contain at least 50% by volume of material that has
a particle size greater than 60 millimeters (2.36 inches).
These definitions appear to exclude any waste containers from WIPP that do not have

:?.

50

volume % of one of the three categories. Also, any debris waste container that did not have

:?.

50

volume % of particles greater than 2.36 inches would be excluded. Is exclusion the intent of the
definition? Determination of those containers that are in categories S 3000 and S 4000 should
not be a problem with current procedures of acceptable knowledge, real time radiography, and
visual examination. However, determining particle size distribution in debris wastes is not
currently addressed in the QAPP or in procedures used at the generating sites and could be a
difficult undertaking. Please explain why these definitions are necessary and how compliance
will be verified.
4. Container Storage Limits: The limits for storage ofTRUPACT-IIs or waste containers in
the parking area, on the TRUDOCK, and in the Waste Handling Building are expressed in a
confusing manner in Permit Module III. Clearly, the limit should be based on numbers of
TRUPACT-IIs, standard waste boxes (SWBs) or drums. The maximum capacity is only a
secondary number and is variable because all TRUPACT-Ils won't be full and a 7-pack of 55-
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gallon drums contains less waste than a SWB. Tables III.A. I and III.A.2 should be labeled
maximum number of containers, not container equivalents.
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ISSUE #7: Discrepancy with Attachments
Summary:
There are instances where material presented in the attachments to the draft permit appears to
disagree with or confuse the specific requirements presented in the permit modules. It is also not
clear whether statements in the modules or statements in the attachments are the actual
requirements. The permit requirements should be clearly identified.

Examples of Discrepancy:
1. Module III.A.2 prescribes the maximum number ofTRUPACT-II shipping containers that
can be stored in the Parking Area Container Storage Unit and also specifies that TRUPACT-Ils
cannot be sealed for over 59 days. However, page 7 of Attachment Ml states: "During normal
operations the maximum residence time of any one container in the Parking Area Unit is 5 days."
Page 7 of attachment F says 4 days. Also, Attachment Ml (pages 7 and 8) states: "Shipments of
waste from the generator sites will be stopped in any event which results in an interruption of
normal waste handling operations that exceeds three days. This will minimize the potential for
exceeding permit requirements in the Parking Area Unit for extended periods of time."
These statements raise three questions:
(a) are there any requirements for the length of time that a TRUPACT-II can be stored in the
Parking Area container Storage Unit; (b) does NMED expect that the permit requirements will he
exceeded at times; and (c) what will be the consequences of exceeding the requirement?
(b) Section IV.E.3.c (module IV) on Underground Ventilation Requirements states: "the
Permittees shall maintain a minimum mine ventilation rate of 425,000 standard ft 3/min (SCFM)
and a minimum active room ventilation rate of 35,000 SCFM as specified in Permit Attachment
M2, Section M2-2a (3) .... " Section M2-2a (3) discusses the ventilation system in detail,
including operation in the filtration mode where total air flow is limited to 180,000 SCFM.
There is a sentence on page M2-9 (line 32) that states that if a "flow of 425,000 SCFM is not
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available underground operations may proceed, but the number of activities that can be
performed in parallel may be limited.... ".
The statement in Section IV.E.3.c is quite rigid and uses the word "shall" in regard to minimum
flows. The permit needs to clearly state in module IV whether emplacement operations may
proceed if ventilation rates are less than 425,000 SCFM total and/or 35,000 SCFM in an active
room. Also, are lower ventilation rates a non-compliance instance even if emplacement is
suspended? What would be the consequences of a ventilation non-compliance instance? EEG
believes that lowered ventilation rates resulting from a shift to filtration for the purpose of
minimizing releases to the environment should not be a cause of non-compliance.
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SOUTHWEST RESEARCH AND INFORMATION CENTER
P.O. Box 4524

Albuquerque, NM 87106

505-262-1862

FAX: 505-262-1864

January 18, 1999
Hearing Clerk
WIPP DRAFT PERMIT
New Mexico Environment Department
Room N-4071
P.O. Box 26110
1190 St. Francis Drive
Santa Fe, NM 87502-6110
RE:

LEGAL NOTICE No. 98-05

Dear Hearing Clerk:
Pursuant to the New Mexico Environment Department (NMED) Notice of
Public Hearing to Permit a Hazardous Waste Storage and Disposal
Facility Waste Isolation Pilot Plant EPA No. NM4890139088 of
November 13, 1998, Southwest Research and Information Center
(SRIC) and Concerned Citizens for Nuclear Safety (CCNS) submit the
following comments. SRIC and CCNS will be parties and intend to
actively participate in the hearing process.
SRIC is a private, nonprofit organization, incorporated in the
State of New Mexico, that provides timely, accurate information to
the public on matters that affect the environment, human health,
and communities in order to protect natural resources, promote
citizen participation, and ensure environmental and social justice
now and for future generations. For more than 20 years, one
element of SRIC's work has been to provide information to the
general public and to represent the interests of its supporters,
board of directors, and staff regarding the Waste Isolation Pilot
Plant (WIPP) . Those supporters, board members, and staff are
directly affected by WIPP because of the hazardous materials that
would be transported throughout the state, stored, and disposed at
WIPP.
CCNS is a private, nonprofit organization, incorporated in the
State of New Mexico, that provides information to the public and
represents its members on various nuclear safety matters,
including WIPP and Los Alamos National Laboratory (LANL) .
Since
1988, CCNS has been actively involved with WIPP.
Some of its
members live as close as 100 feet to WIPP transportation routes
and many live, work, or regularly recreate on transportation
routes.

For more than 25 years a continuing tradition of effective citizen action
printed on kenaf paper

SRIC and CCNS have long maintained that WIPP cannot be constructed
or operated until the State of New Mexico issues a hazardous waste
permit, pursuant to the New Mexico Hazardous Waste Act (HWA) and
the Resource Conservation and Recovery Act (RCRA) . SRIC and CCNS
believe that many important issues for public health and safety
and for protection of the environment will be determined through
the permitting process.
SRIC incorporates by reference its comments, including
attachments, of August 11, 1998 on the May 15 draft permit. CCNS
incorporates by reference its comments of August 14, 1998 on the
May 15 draft permit. SRIC and CCNS note that many of those
comments have not been satisfactorily addressed in the current
draft permit, nor has NMED provided any explanation for why those
comments were not incorporated in the draft permit. We also
incorporate by reference SRIC's letters to NMED of September 3,
1998, September 21, 1998, and November 28, 1998 (attachments 1, 2,
and 3), our attorney's letter of October 8, 1998 (attachment 4),
and NMED responses to those letters of September 9, 1998, October
16, 1998, and December 29, 1998 (attachments 5, 6, and 7) .
Furthermore, numerous other SRIC and CCNS comments are already
part of the administrative record in this proceeding, and they are
also incorporated by reference.
BRINGING WASTES TO WIPP WITHOUT A RCRA PERMIT WOULD END THIS
PERMITTING PROCESS
SRIC and CCNS continue to be very concerned about the effects of
the non-public sampling and analysis process for the Los Alamos TA55-43, Lot No. 1 on the permit application and on the permitting
process. As we have stated, the process and the decisions
prejudice the permitting process and the permit.
Thus, that
sampling and analysis plan must be part of the hearing process.
Moreover, should any waste be emplaced in WIPP prior to the
issuance of a permit, the entire permitting process should stop.
Such a situation would be inconsistent with the law, the permit
application, and the draft permit.
In such circumstances, NMED
should immediately implement a process to deny the permit and
initiate closure action on the facility.
NMED MUST USE ITS AUTHORITY OVER RH AND NON-MIXED WASTES
As evidenced by its comments on the May 15 draft permit (at 27)
and its December 22, 1998 comments on the November 13 draft permit
(Comment 155), the permittees allege that NMED does not have the
authority to prohibit remote-handled (RH) wastes nor non-mixed
wastes. The permittees are wrong in both respects.
Regarding RH wastes, there are many reasons that such wastes
should be prohibited, including those expressed by SRIC and CCNS.
NMED has clear authority to impose conditions in the permit and it
should definitely prohibit RH wastes.
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Regarding non-mixed wastes, as SRIC, CCNS, and other parties have
argued in more detail in the State of New Mexico v. Richardson
case in the D.C. District Court (Civ. 91-2527 and 91-2929), WIPP
is a hazardous waste facility, so any wastes that are managed,
stored or disposed are subject to the conditions of a permit. No
wastes can be managed, stored, or disposed without a permit.
In
addition, DOE's own Part A states that "all TRU waste is managed
as though it were mixed." (at 0-5). Further, all the facilities
at WIPP would be used for mixed or non-mixed waste, so permitting
requirements must address all wastes to be managed, stored, or
disposed at WIPP.
EFFECTS OF SAMPLING AND ANALYSIS PLAN FOR TA-55-43, LOT NO. 1
DOE's submission of two confirmatory sampling and analysis plans
(SAP, Rev. 1 and Rev. 2) and NMED's approval of Rev. 2 and
subsequent approval of the results of the sampling and analysis on
December 2, 1998 are issues for the permit.
Among the various legal and technical issues are:
* NMED cannot establish waste characterization and sampling
requirements except through the public permitting process.
* The SAP must be considered as part of the permit application and
a major modification of the application.
* Wastes cannot be stored and disposed at WIPP under a
determination that they are non-hazardous.
* The SAP did not adequately determine the "representative sample"
for the waste stream.
* The confirmatory sampling did not adequately consider the
effects of volatile organic compounds from radiolysis.
* A much higher miscertification rate for LANL must be used,
because at least 12 of the 36 drums in waste stream TA-55-43, Lot
No. 1 in whole or in part should not have been included in that
waste stream.
* Requirements should be adopted to regulate wastes that produce
obvious corrosion in drums that are to be shipped to WIPP. Four
(#57220, #57031, #57269, #56225) of the nine drums included in the
sampling and analysis plan had obvious corrosion (rust) on
interior drum lids within a few months after they had been
repacked. Neither those drum lids nor any others were given
laboratory testing to determine whether there was additional
corrosion occurring that was not yet visible. Neither was there
investigation as to whether other parts of the drum had corrosion.
The source of the rust has not been determined.
The permit must
include testing methods to determine the source of such corrosion
and how such corrosion can be allowed when the Waste Acceptance
Criteria and the draft permit prohibit ignitible, corrosive, and
reactive wastes (II.C.3.g).
REDUCING OR ELIMINATING THE EFFECTS OF OFF-SITE ACTIVITIES MUST BE
INCLUDED IN THE PERMIT
Some off-site activities threaten the integrity of the site. An
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obvious example is the effect of fluid injection or waterflooding
occurring outside the site on potential fluid flow through the
marker beds and into waste rooms during the operational phase
(Attachment 8). Neither the permit application nor the draft
permit address these issues. Among other things, the permit must
require use of different disposal containers that are not subject
to the corrosion of the salt brine environment of the underground
disposal area.
The permit must also require treatment of the
wastes to reduce their toxicity and mobility in circumstances
where large amounts of fluid enter the waste rooms.
COMMENTS ON MODULES OF THE DRAFT PERMIT
SRIC and CCNS are interested in all aspects of the permit.
These
comments primarily identify issues that SRIC and CCNS believe are
inadequate or incomplete in the draft permit. But SRIC and CCNS
may present additional comments or technical testimony in support
of other provisions of the draft permit. At this time, issues of
concern include, but are not limited to, the following.
MODULE I
1. SRIC and CCNS object to the requirement in Conditions I.B.2
and I.D.3 for renewal of the permit, specifically allowing a
renewal application to be submitted only 180 calendar days before
expiration, which is an insufficient timeframe. The history of
the various revisions to the permit applications that DOE and WID
have submitted since 1991 clearly indicate that all applications
have been incomplete and inadequate. Thus, NMED must assume that
future applications will also be incomplete and inadequate and
allow for time for revisions to such applications.
Since DOE is committed to disposing of remote-handled (RH)
transuranic waste at WIPP, a renewal application will undoubtedly
be for entirely new types of wastes, including RH wastes.
Additionally, DOE will likely want to bring wastes from different
DOE facilities with different waste generation practices,
different types of hazardous wastes, different waste analysis
procedures, etc., which will require a significant amount of time
for the agency and the public to review the application. Public
hearings will clearly be required on the renewal application.
Therefore, SRIC and CCNS advocate that any renewal application be
submitted at least two years in advance of the permit expiration
date.
SRIC and CCNS also advocate that the permit explicitly
state that if a complete renewal application is not received
within 550 calendar days before the permit expiration date that
closure procedures can be initiated. Thus, I.D.4 must be revised
to incorporate such a different timeframe.
2.
SRIC and CCNS object to Conditions I.C.5 and I.C.6 because
they are not based on the DOE application. The application states
that all wastes will be managed as mixed wastes (at A-5), thus
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there is no basis for the permit making distinctions between "TRU
waste" and "TRU mixed waste." Moreover, those definitions could
be used to include RH TRU waste which should be excluded from any
permit, thus the definitions are inconsistent with the provisions
of the draft permit.
3. Advanced reporting of planned changes. Condition I.D.11
should require advanced reporting of any planned physical
alterations or additions. Since "planned" changes obviously
require advanced planning, NMED should be noticed in advance of
any such changes.
MODULE II
1. SRIC and CCNS object to Condition II.B.1 in that it allows
receipt of off-site waste at WIPP without a permit modification
for such site(s). SRIC and CCNS support the provisions of the May
15, 1998 draft permit that required permit modification prior to
receipt of such off-site waste. Each of the sites from which DOE
intends to ship wastes is unique and any site may have inadequate
acceptable knowledge records, use much different waste generation
processes than other sites, and have much different types of
wastes. No sufficient, comprehensive information for any site has
been included in the permit application and subsequent submittals.
Thus, NMED has no basis to approve wastes from any site. The
permit should require a permit modification for each off-site
generator or storage site.
Moreover, the Audit and Surveillance Program (Attachment B6) is
deficient, so it is not an adequate mechanism to approve off-site
wastes. For example, there is no longer any requirement for NMED
personnel to participate in audits (B6-1) nor do site audits have
to include all waste summary category groups (B6-4) . The
checklists do not include adequate sampling and analysis
including, among other things, that they do not require mandatory
methods to determine the effects of radiolysis. The checklists
should be revised to reflect changes specified throughout these
comments.
2. Condition II.C.1. does not include an adequate Waste Analysis
Plan (Attachment B) . SRIC and CCNS support the provisions of the
May 15, 1998 draft permit that required a permit modification that
demonstrates a generator/storage site's compliance with the
approved Waste Analysis Plan.
SRIC and CCNS also support a
provision that no wastes may be received until the NMED Secretary
has approved the permit modification.
Based on many factors, including the recent experience with
characterization of the LANL TA-55-43, Lot No. 1 waste stream,
substantial changes should be made to the Waste Analysis Plan
(Attachment B) . For example,
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* the Waste Analysis Plan must apply to all wastes to be managed,
stored, or disposed at WIPP, not just "mixed waste."
* waste stream definition (at B-2) should be supplemented to
require that the date and basis for the definition of the waste
stream be specified.
In the case of TA-55-43, the waste stream
was "made up" by Dr. Pamela Rogers at LANL to try to find a nonmixed waste stream.
* the methods to determine the role of radiolysis in generating
halogenated and nonhalogenated volatile organic compounds must be
specified.
SRIC and CCNS agree with the draft permit statement
that radiolysis may generate VOCs (at B-4), but the draft permit
has not specified methods to measure such voes.
* RH TRU wastes, not just RH TRU mixed wastes must be prohibited
(at B-7) .
* any retrievably stored waste container which has not undergone
radiography and visual examination must be prohibited (at B-7).
* any retrievably stored waste container that has not been treated
to treatment standards must be prohibited (at B-7) .
* the permit must specify real-time radiography (RTR) be used or
that a permit modification be requested and approved before other
radiographic methods are used (at B-13) . The permit application
does not contain information on other radiographic methods that
could be used to serve as the basis for allowing any other
radiographic method.
* the permit must specify analyses for additional contaminants,
including explosives which should be prohibited at WIPP such as
RDX, HMX, TNT, and perchlorate, which are used at some DOE
facilities, including in processes that can generate TRU wastes
and are present in storage locations.
* the permit must specify analyses for vinyl chloride, which is a
common daughter product of TCE and DCE, including in headspace gas
analysis (Table B-3) .
* any Tentatively Identified Compounds (TICs) identified must
undergo confirmatory sampling (at B-13 and B-14) .
* a 95 percent confidence interval must be required (at B-19).
* more stringent room-averaged voe headspace concentration limits
must be specified (at B-43) .
* all tables must be revised to incorporate the changes identified
in these comments.
3. Condition II.C.1.b. and Attachment Bl do not include adequate
sampling methods. Among other problems, sampling to include the
effects of radiolysis is not included. The headspace-gas sampling
methods are not adequate, including because they do not adequately
predict gas-phase voe concentrations and measure inner confinement
layers. The sampling procedures for homogeneous solids and
soil/gravel are not adequate, and the radiography requirements and
procedures are not adequate.
4. Condition II.C.1.c and Attachment B2 do not include adequate
statistical methods. SRIC and CCNS specifically support a 95
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percent, not 90 percent, upper confidence level and support a more
adequate preliminary estimates process. The two-percent
miscertification rate (B2-1) should be eliminated from the permit
based on more recent experience at Los Alamos National Laboratory
in which an error rate of at least eight percent occurred.
(Attachment 9, Rogers deposition at 86.)
Based on the experience
of TA-55-43, Lot No. 1, in which at least 12 of 36 "parent" drums
were incorrectly placed in the waste stream, at least a 33 percent
miscertification rate is appropriate and page B2-1 and Table B2-1
should be modified accordingly.
Moreover, sites generally do not have a reliable historical
miscertification rate because they have not been certifying
containers based on the requirements of the WAP. So allowing the
two-percent rate for 12 months (at B2-1) could result in numerous
containers to be certified and shipped to WIPP based on inadequate
sampling.
This reality again demonstrates the need for permit
modification prior to each individual site being permitted to
certify and ship any waste to WIPP.
5. Condition II.C.1.d and Attachment B3 do not provide for
adequate quality assurance objectives. For example, TICs can be
excluded if they are attributable to waste packaging materials or
radiolytic degradation from acceptable knowledge documentation (B36) . SRIC and CCNS believe that TICs related to waste packaging
and radiolysis must be included and that quality assurance
requirements must be adequate to ensure the inclusion and their
proper analysis. Headspace gas sampling should require sampling
of the innermost containment layers, including rigid inner layers.
Among other QA deficiencies relate to sampling of homogeneous
solids and soils/gravel, radiography, voe, SVOC, and metals
analyses, and acceptable knowledge.
6. Condition II.C.1.e and Attachment B4 do not provide sufficient
acceptable knowledge (AK) requirements. For example, the draft
permit does not require that any Debris waste must be managed as
newly generated if AK is not adequate (at B4-3) .
In their
comments of August 14, 1998 on the May 13 draft permit, DOE/WID
stated that "the primary use of acceptable knowledge is to
determine whether a heterogeneous waste stream is mixed, rather
than to characterize waste streams that have already been
determined to be mixed" (at 131) . Since all of the wastes at WIPP
must be managed as mixed, the applicants have admitted the very
limited utility of acceptable knowledge. Thus, the permit must
reflect that reality and require substantial supplemental AK.
Supplemental AK information, which for the existing wastes would
provide the most reliable information since AK documentation is
virtually always incomplete or flawed, is not even required as the
provision in the May 15 draft has been changed to "may" be used
(at B4-5) . Thus, the listed supplemental AK information methods
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should be required, but the applicants also can be allowed to use
additional methods. SRIC and CCNS believe that characterization
must include both radiography and visual examination, not either
RTR or VE (at B4-10) . SRIC and CCNS support an upper confidence
level of 95%, not 90% as in the May 15 draft permit (at B4-13) .
SRIC and CCNS also support requiring additional sampling.
7. Condition II.C.1.f and Attachment BS do not provide adequate
quality assurance requirements. For example, SRIC and CCNS
support NMED participation in audits and object to the deletion of
this requirement from the May 15 draft permit (at II-3) . SRIC and
CCNS also object to the deletion of the provision requiring
suspension of shipments until the completion of all corrective
actions (at II-3); such a provision should be included in the
permit.
8. Condition II.C.1 g and Attachment B related to the WIPP Waste
Information System (WWIS) do not clearly specify that the WWIS
system include data on all waste containers to be shipped to WIPP.
Such information is essential to determining compliance with
permit conditions and requirements, including, among others,
conditions II.A, II.B, II.C, II.G, II.I, II.J, II.K, III.A, III.B,
III.C, III.D, III.I, IV.A, IV.B, IV.C, IV.D, IV.F, IV.G, and IV.H.
Thus, the condition must specify that all waste containers to be
shipped to WIPP and stored or disposed at WIPP be included in the
WWIS. Furthermore, specific testing and reliability requirements
of the WWIS system are essential and must be required in the
permit.
9. Condition II.C.3.h prohibits remote-handled (RH) waste at
WIPP. SRIC and CCNS support a prohibition of all RH waste at
WIPP, regardless of whether it is mixed waste.
Such waste must be
prohibited because it is not adequately characterized and because
such waste would endanger workers and increase the likelihood of
releases from the storage or disposal units.
The permit should prohibit construction or modification of the RH
bay of the Waste Handling Building and it should also prohibit any
activities in the Underground HWDU related to RH wastes.
10. Condition II.C.3.j requires waste containers to undergo
either radiography (RTR) or visual examination (VE) . SRIC and
CCNS believe that all wastes should undergo both RTR and VE.
The
demonstrated problems of acceptable knowledge at DOE sites justify
requiring both processes unless there is adequate documentation,
based on extensive actual results at each storage/generator site,
that both processes are not necessary.
11. Condition II.C.2.1 of the May 15 draft permit that required
treatment has inappropriately been deleted. Treatment would
reduce releases for voes in case of either accidents or breaches

8

during the operational period, and it would also reduce releases
during the post-closure period. Thus, treatment would protect
human health and the environment. The permit should require
treatment to reduce releases.
12. Condition II.H.4 requires adequate aisle space only in the
WHB and parking area, thereby eliminating aisle space in the
underground units.
Such a provision indicates that monitoring and
retrieval of individual drums in the underground area could not
easily occur. Thus, in case of significant breaches,
contamination could occur with several drums that would be
difficult to overpack.
In such a scenario the contingency plans
in Attachment F would also be insufficient.
13. Conditions II.O and II.P. do not include adequate financial
assurance and liability requirements.
Appropriate Attachments, including K and N, should be modified to
reflect the changes suggested.
MODULE III
This module does not mention the RH Bay, although it is shown in
Attachments G and Ml. A condition should be included to prohibit
any construction or other modification of the RH Bay without
submission and approval of a permit modification.
Conditions III.A.l.a and III.C.1 specify four acceptable storage
containers -- 55-gallon drums, standard waste boxes, ten-drum
overpack, and 85-gallon drum overpack -- which are precisely the
same four containers approved for disposal in Condition IV.C.l.
Such containers have a very short design life in a corrosive salt
and salt/brine environment that exists in the WIPP underground
disposal units. Drum corrosion generates gas that increases
releases of contaminants, so such drums should be prohibited as
disposal containers.
Instead, the permit should require
containers with a longer design life and which can better
withstand the underground corrosive environment. Such containers
should be specified for both storage and disposal. WIPP does not
have the capability, and should not be permitted, to repackage
hundreds of thousands of drums, yet repackaging would have to
occur if wastes can be shipped to WIPP in containers that are
unacceptable for disposal.
Condition III.A.1.e allows TRU waste container storage in the
waste handling building for as long as one year. Such a timeframe
is inappropriate for WIPP which is designated by the permittees as
a disposal facility and has limited storage capacity and a 59-day
storage limit in the parking area (III.A.2.b and III.A.2.f).
Additionally, there is limited storage capacity in the WHB
(III.A.1.b), and pallets with waste containers will typically be
staged in the WHB storage area for up to five days (F-6). The

9

condition should be revised to provide for no more than a twomonth storage time limit.
If the permittees maintain their concern regarding the timeframe
needed for storage of derived waste (August 14, 1998 comment at
206), an additional condition could be included that allows for a
longer storage time limit only in the derived waste storage area.
Condition III.A.2.d of the May 15 draft permit prohibiting storage
of empty shipping containers should be included in the permit.
The parking area should not be used as a warehouse, since DOE/WID
have other locations at the WIPP site and in other places to store
such containers. Moreover, having an unlimited number of
containers increases the risks of accidents, including because of
congestion, the risks of unauthorized materials storage in such
containers, and could increase the number of people that are in
the parking area, thereby increasing the number of people exposed
from routine and accidental releases. Moreover, the presence of
empty containers complicates accounting procedures. The
permittees concern about this prohibition (August 14, 1998
comments at 209) is not well-founded in that it would allow
unlimited storage of empty containers posing the risks mentioned.
Twelve TRUPACT-IIs in the parking area at any one time (Table
III.A.2) provides more than sufficient storage capacity for a
facility that is designed as a disposal facility and for a
management system that the permittees maintain can manage and
track waste drums and trucks throughout the country.
MODULE IV
1. Condition IV.A.1.b allows use of Panel 1. SRIC supports a
permit condition that prohibits use of and requires closure of
Panel 1. The seven rooms in Panel 1 were constructed more than
ten years ago and cannot be considered to be safe waste disposal
units.
In its permit application, DOE did not include information
available regarding instability in the waste rooms (see, for
example, Environmental Evaluation Group report, Stability
Evaluation of the E140 Drift and Panel 1 Rooms at WIPP, August
1996, EEG-63) .
In July 1998, EEG published another relevant
report, Mine Stability Evaluation of Panel 1 During Waste
Emplacement Operations at WIPP, EEG-71. On June 9, 1998, in State
of New Mexico y. Pena, Civ. 91-2527 and 91-2929), D.C. District
Court, additional information was presented as to the likelihood
of failures within those rooms (Affidavit of Lokesh Chaturvedi and
Affidavit of Ian W. Farmer included in SRIC's August 11 comments).
Additional information about the stability of Panel 1 will be
included in the plaintiffs' forthcoming reply brief.
The likelihood of roof falls ("fall-of-ground scenario"),
especially in Panel 1, are not adequately addressed in Attachment
F. Contrary to the statement in the draft permit (at F-31), it is
not a "remote'' possibility that a roof fall would occur in an
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active room in Panel 1 or in any other Panel that is of the same
design as Panel 1 and which has been mined several years before
emplacement occurs. Thus, the permit must prohibit use of Panel
1.

2. Condition IV.C.l specifies four acceptable containers, but the
provision of the May 13 draft permit that SS-gallon, SWBs, and SSgallon overpack containers have a nominal design life of 20 years
has been deleted (Ml-2 and 3) . SRIC and CCNS support requiring a
greater than 20-year design life for containers, since the
permittees expect the WIPP facility to be operating for more than
20 years, and thus containers that fail during that timeframe
could pose health and safety risks to workers and the public.
Moreover, as discussed above in comments on Module III, more
adequate disposal containers that will better withstand the
corrosive underground environment are required.
3. Condition IV.C.2 requires transfer of leaking or containers
not in good condition to an overpack container. While SRIC and
CCNS support the intent of the condition, we note that the
requirement does not provide sufficient specificity as to what
constitutes "not in good condition" nor does it require any
reporting as to the identification of such containers. SRIC and
CCNS support a condition that requires an overpack if there is
apparent rusting and requires reporting of such action to the NMED
Secretary.
Such reporting provides information to support further
conditions if a significant number of containers demonstrate
rusting or structural defects.
4. Condition IV.D.1 establishes average room-based limits for
nine voes as measured in headspace gas sampling of the containers.
The limits specified for the compounds have all been substantially
increased from the limits specified in the May 13 draft permit.
SRIC and CCNS support lower, health-based limits and limits for
additional voes.
S. Condition IV.E.1 and Attachments M2 and M3 allow for
construction of additional underground disposal panels using the
same design as that of Panel 1. Given the demonstrated design
flaws of Panel 1, including differential movement in various
rooms, a new design should be required. Thus, the permit should
not approve any underground disposal room design and should
instead require a permit modification once the permittees have
developed an adequate design for underground disposal rooms.
6. Condition IV.E.2 should be deleted as no new repository
construction should be allowed until the permit modification for
disposal panel design is approved (see previous comment) .
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7. Condition IV.E.3.b of the May 15 draft permit requiring
magnesium oxide backfill should be included in the permit.
According to the permit application (at B-8) such backfill is
necessary to comply with EPA regulatory requirements for the
facility. As such, it must be required by the permit.
8. Condition IV.F.2 regarding air monitoring is inadequate
because, among other reasons, it does not appropriately address
valid concerns of the Environmental Evaluation Group (EEG)
regarding deficiencies in the air monitoring system (EEG-52, EEG60) . Moreover, the comments of EEG on August 13 regarding the May
15 draft permit related to radiological surveys and monitoring
have not been adequately addressed. Adequate continuous air
monitoring should be required in the permit.
In addition, the
allowed voe concentrations allowed in Table IV.F.2.c are not
protective of human health and must be lowered.
Furthermore, there are significant deficiencies in Appendixes D9
and DlO of the permit application regarding air dispersion
modeling and worker and public exposures. For example, worker
exposure calculations are based on 33 hours per year for
underground workers, which is an inappropriately low number of
hours which is not adequately justified and could not be enforced.
For both workers and the public risks are based on calculated
exposures to single contaminants, which may significantly
underestimate actual risk, rather than on cumulative exposures,
which could result in very significant health and cancer risks at
WIPP. Thus, the permit must require significantly lower voe
concentrations and consider effects of cumulative exposures.
9. There are significant deficiencies in Attachment A (General
Facility Description and Process Information), Attachment C
(Security), Attachment D (Inspection Schedule, Process and Forms),
Attachments E (Preparedness and Prevention), Attachment H
(Personnel Training), Attachment I (Closure Plan), and Attachment
N (Confirmatory Volatile Organic Compound Monitoring Plan) related
to both the surface and underground facilities. Among other
things, the changes mentioned in these comments must be included
in such attachments.
MODULE V
Additional ground-water monitoring requirements are needed beyond
those specified in Module V and Attachment L. For example,
additional monitoring is required of the Santa Rosa and Dewey Lake
formations and in the Rustler formation, including near the
exhaust shaft.
MODULE VI
Module VI and Attachments E, J, and Jl have significant
deficiencies. For example, the post-closure care requirements
should extend beyond 30 years (VI-1), more substantial active
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institutional controls must be required and additional financial
requirements are needed to ensure that AICs are actually
implemented, and permit modifications for changes in facility
design or operation should be filed at least two years in advance,
not 60 days (VI-5)
MODULE VII
There are significant deficiencies regarding corrective action in
Module VII and in the Technical Support Document (TSD) for Draft
Module VII. For example, a CMS should be required whenever there
is any indication or reason to believe that hazardous constituents
have been released (VII-11), very substantial deletions from the
TSD in the May 15 draft permit have been made without adequate
justification or alternative requirements.
Thank you for your careful consideration.
Sincerely,

a~
Don Hancock
Southwest Research and Information Center
PO Box 4524
Albuquerque, NM 87106
(505) 346-1455
(505) 346-1459 (fax)
email: sric@igc.org
Concerned Citizens for Nuclear Safety
107 Cienega St.
Santa Fe, NM 87501
(505) 986-1973
(505) 986-0997 (fax)
email: ccns@nets.com
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SOUTHWEST RESEARCH AND INFORMATION CENTER
P.O. Box 4524

Albuquerque, NM 87106

505-262-1862

FAX: 505-262·1864

September 3, 1998
Peter Maggiore, Secretary
New Mexico Environment Department
PO Box 26110
Santa Fe, NM 87502-6110

VIA FAX and U.S. MAIL

Dear Mr. Maggiore:
By this letter, Southwest Research and Information Center (SRIC)
requests a meeting with you to discuss the process that the New
Mexico Environment Department (NMED) is using regarding the
Department of Energy (DOE) sampling and analysis plan (SAP) for
waste stream TA-55-43, Lot No. 1 for Los Alamos National
Laboratory.
The meeting request is prompted by several matters:
1. On June 25, 1998, SRIC wrote to then Secretary Mark Weidler
regarding a DOE-NMED "agreement" regarding characterization of
waste stream TA-55-43, Lot No. 1. Among other things, that letter
requested that future DOE-NMED meetings be public and that SRIC be
notified of such meetings. To date, no written response has been
provided to that letter.
2. On July 13, 1998, SRIC wrote to John Arthur and Mike McFadden
of DOE regarding the same waste stream and the non-public process
between DOE and NMED. In phone conversations on July 17 and 30,
Mr. Themelis and Mr. Arthur of DOE stated that they had no
objections to future meetings being open to the public, but that
such decision was up to NMED.
3. On August 11, 1998, SRIC submitted comments on the NMED draft
RCRA permit and on the SAP (attachment 2 of the submission was the
July 13 letter to DOE mentioned above). Among other things, SRIC
requested that the public have a further opportunity to comment on
the SAP and to participate in any meetings between DOE and NMED
prior to NMED making any determination on the SAP. On August 20,
Ed Kelley wrote SRIC stating that our request to extend the public
comment period on the draft permit was denied, but that there
would be further public comment allowed on the revised draft
permit. On August 29, you wrote SRIC stating that there would be
a public hearing on the draft RCRA permit, subsequent to revisions
being made in the draft permit. Neither letter addressed the SAP,
nor SRIC's requests for DOE-NMED meetings to be public and
noticed.

For more than 25 years a continuing tradition of effective citizen action
orinted on kenaf oaoer

Peter Maggiore
September 3, 1998
Page 2
4. On August 24, DOE and NMED held a meeting to discuss the SAP.
No advance notice to the public was given, and no members of the
public attended that meeting.
5. On August 26, you wrote to DOE Secretary Richardson stating
that DOE has failed to adequately characterize TA-55-43, Lot No. 1
and that the SAP contained numerous inadequacies. Neither in the
letter, nor the attached 10-page review, were there any references
to comments from SRIC or anyone else regarding the SAP.
6. On August 28, you again wrote to DOE Secretary Richardson
stating that the August 26 letter represented a decision that the
SAP would not be adequate to demonstrate that the waste stream
contains no hazardous constituents. Once again, that letter made
no reference to public comments on the SAP nor to any public
process to be followed in the future.
In these circumstances, it seems clear to SRIC thpt NMED has
adopted a policy to exclude the public from DOE-NMED meetings on
the SAP and to ignore public comments on the SAP. SRIC strongly
disagrees with such a policy and believes that NMED should
publicly state what its policy is and explain the basis for that
policy.
SRIC would like to discuss these matters directly with you, and so
we would request a meeting in the near future, perhaps on
September 14, if that date is convenient for you.
I know that you agree that WIPP is an important issue to public
health and safety. Since SRIC and other members of the public
believe that NMED's current policy regarding the SAP process is
severely flawed, we hope that you will agree to disc~ss the
matter.
Thank you for your prompt consideration of this request.
Sincerely,

Don Hancock

SOUTHWEST RESEARCH AND INFORMATION CENTER
P.O. Box 4524

Albuquerque, NM 87106

505-262-1862

FAX: 505-262-1864

September 21, 1998
Peter Maggiore, Secretary
New Mexico Environment Department
PO Box 26110
Santa Fe, NM 87502-6110
VIA FAX and U.S. MAIL
Dear Secretary Maggiore:
I look forward to our meeting on Wednesday, September 23 at 10:30.
SRIC requests that NMED not issue a determination on the DOE
Sampling and Analysis Plan (SAP), revisions 1 and 2, until after
that meeting, so that there is an opportunity to discuss the NMED
decision-making process on the SAP.
Today, your letter, dated September 9, arrived by fax. The
address on the letter is incorrect, which is perhaps the
explanation for it not being previously received.
This letter provides a brief response to your letter of September
9, prior to our meeting on Wednesday.
First, my letter of September 3 contained one request -- a meeting
with you to discuss the process NMED is using on the sampling and
analysis plan (SAP), stated in the first sentence and in the fifth
paragraph on page 2. We appreciate your willingness to have such
a meeting, we want to discuss the process for consideration of
SAP (s) .
Second, your letter states that it would be inappropriate for you
or NMED staff to meet "to discuss substantive concerns regarding
the SAP." Since such substantive concerns cannot be discussed at
our meeting on Wednesday, we repeat the request in the second
sentence of this letter that an opportunity be provided to submit
such comments on the revised SAP in writing after our meeting on
Wednesday when we will discuss the decision-making process.
Third, at the meeting on Wednesday, SRIC requests that you provide
an explanation as to why it is inappropriate to discuss
substantive comments on the SAP with SRIC or other members of the
public, yet it is appropriate to have such discussions with DOE
and LANL.

For more than 25 years a continuing tradition of effective citizen action
printed on kenaf oaoer

Secretary Maggiore
September 21, 1998
Page 2
Fourth, my June 25 letter to then Secretary Weidler requested,
among other things, that future DOE-NMED meetings be public and
that SRIC be notified. No response was received from Secretary
Weidler and your September 9 letter did not address that issue. I
would reiterate that DOE officials have on several occasions
stated to me that DOE has no objections to such a process. Please
be prepared to respond to that request at our meeting on
Wednesday.
Thank you for your consideration.
you on Wednesday.

We look forward to meeting with

Sincerely,

£2~

Don Hancock

-

..

·~·

.

~-···

.

SOUTHWEST RESEARCH AND INFORMATION CENTER
P.O. Box 4524

Albuquerque, NM 87106

505-262-1862

FAX: 505-262-1864

November 25, 1998
Peter Maggiore, Secretary
NM Environment Department
PO Box 26110
Santa Fe, NM 87502-6110
RE:

VIA FAX and U.S. MAIL

Sampling and Analysis Project, Revision 0

Dear Mr. Maggiore:
Southwest Research and Information Center (SRIC) submits these
preliminary comments on the DOE/LANL document, "Sampling and
Analysis Project Validates Acceptable Knowledge on TA-55-43, Lot
No. l." SRIC urges you once again to determine that TA-55-43, Lot
No. 1 has not been adequately characterized, as Secretary Weidler
did on June 11, 1998 and July 10, 1998, and as you did on August
26, 1998.
SRIC has not had an adequate opportunity to review the entire
document, and we request that you notify DOE that you will not
make a decision about the document until there has been an
opportunity to consider public comment. However, SRIC makes these
initial comments because we are aware of the pressure that DOE has
placed on you for a quick, affirmative approval of their
characterization of TA-55-43, Lot No. 1.
1. In the absence of a RCRA permit under the New Mexico Hazardous
Waste Act (HWA), NMED cannot determine that TA-55-43, Lot No. 1,
nor any other wastes, are adequately characterized. SRIC has
previously expressed that view in letters to NMED on June 25, 1998
and August 11, 1998, as well as in our meeting of September 23,
1998. Until there is a permit, there is no Waste Analysis Plan
(WAP), and therefore NMED has no basis to determine that any
wastes are adequately characterized.
In its November 13, 1998 draft Hazardous Waste Permit, NMED seems
to implicitly recognize the necessity of a permit, including a
WAP, before any wastes come to WIPP.
Section IV.B.2.b. of the
draft permit states:
Specific prohibition - the Permittees shall not dispose nonmixed TRU waste in any unit specified in this Module unless
·such waste is characterized in a manner identical to the
requirements of the WAP specified in Permit Condition II.C.l.

For more than 25 years a continuing tradition of effective citizen action
printed on kena! paper

Peter Maggiore
November 25, 1998
Page 2
Pursuant to Section 74-4-4.2.H NMSA 1978, you cannot issue a HWA
permit without an opportunity for public hearing. SRIC and others
have requested such a public hearing and you have determined that
such a public hearing will be held. Legal Notice 98-05, November
13, 1998. Clearly, a HWA permit has not been issued for WIPP.
For you to now issue a determination that any wastes are
adequately characterized would constitute NMED action establishing
the WAP without providing for a public hearing on the WAP and the
entire draft permit. Such action by NMED would be contrary to the
HWA and RCRA.
Thus, SRIC urges you to inform DOE that you cannot approve the
characterization of any wastes prior to the issuance of the WIPP
RCRA permit.
2. The Sampling and Analysis Project has not shown that TA-55-43,
Lot No. 1 contains no hazardous constituents. There is
substantial evidence that TA-55-43, Lot No. 1 wastes contain
hazardous constituents and that it is mixed waste under RCRA. See
SRIC's comments of August 11, 1998.
In addition, information provided in the DOE/LANL document
confirms that there are corrosive materials in the waste stream.
Table II.2 shows that nine drums -- 55631, 56000, 56225, 57220,
57269, 57031, 57008, 57268, and 57042 -- were sampled. That table
also shows that four drums -- 56225, 57220, 57269, and 57031 -had rust on the interior of the lid, indicating that corrosion has
occurred even in the very few months that wastes have been in
those drums. Thus, almost fifty percent of the nine drums sampled
evidenced corrosion, indicating that corrosive materials were
inside. In addition, a fifth drum -- 57042 -- had rust colored
powder inside. Wastes exhibiting corrosivity are not allowed at
WIPP under DOE's own Waste Acceptance Criteria, nor under section
II.C.3.g. of the November 13, 1998 draft permit.
DOE has not provided any explanation
rust, nor any explanation of why new
within a few months. Thus, there is
corrosive constituents are contained

as to the source(s) of the
drums are exhibiting rust
clearly evidence that
in TA-55-43, Lot No. 1.

3. The Sampling and Analysis Project did not even attempt to
identify all potential hazardous constituents. On September 23,
1998, the Institute for Energy and Environmental Research (IEER),
provided comments on the "Confirmatory Sampling and Analysis Plan
of Acceptable Knowledge for TA-55-43, Lot No. 01, Revision 2" that
were submitted to NMED that same day by the New Mexico Attorney
General's Office. Those comments were not considered by NMED
prior to its approval of the plan on September 24. The IEER
comments demonstrated that drums should be tested for vinyl

Peter Maggiore
November 25, 1998
Page 3
chloride and benzene. Moreover, the comments pointed out that the
testing for corrosivity, ignitability, and reactivity was
inadequate. DOE'S sampling and analysis document does not
demonstrate that testing was done for vinyl chloride and benzene,
nor does it show that adequate testing for corrosivity,
ignitability, and reactivity was conducted.
Thus, because all indicated sampling has not been conducted, NMED
cannot determine that TA-55-43, Lot No. 1 has been adequately
characterized.
·
4. The DOE/LANL document erroneously concludes that the entire TA55-43 waste stream is not regulated under RCRA or the HWA. On
page 3, DOE/LANL conclude that the sampling and analysis was for
TA-55-43, Lot No. 1, "they validate the earlier determination
based on Acceptable Knowledge characterization (LANL, 1998b) that
neither the Resource Recovery and Conservation .Act (sic] (RCRA)
nor the New Mexico Hazardous Waste Act (NMHWA) regulate the TA-5543 waste stream."
That statement is not true for Lot No. 1, as discussed above, and
has no basis regarding the entire TA-55-43 waste stream, for which
DOE has not even identified how many lots there are. Such a
breathtaking statement is indicative of the DOE/LANL position that
it should be exempt from regulation and of the lack of legal and
technical basis for their position. SRIC urges NMED to reject
such unfounded statements.
Thank you for your careful consideration of these comments.
Sincerely,

Don Hancock
cc:

Susan McMichael

HARDING, SHULTZ & DOWNS
ONE TABOR CENTER

A
LAW
PARTNERSHIP
OF
PROFESSIONAL CORPORATIONS
800 LINCOLN SQUARE

1200 17TH STREET

121

SUITE 19SO

P.O.Box 82028

DENVER, CO 80202·33S7
303/629-0300

So. 13TH STREET

LINCOLN, NE 68501-2028

FAX 303/629-1429

402/434-3000

FAX 402/434·3030

October 8, 1998

Peter Maggiore, Secretary
New Mexico Environment Department
P.O. Box 26110
Santa Fe, NM 87502-6110
Dear Secretary Maggiore:
I represent the Southwest Research and Information Center (SRIC) and the Concerned
Citizens for Nuclear Safety (CCNS) regarding matters related to the WIPP RCRA permit. I write
now regarding the procedures for the permit hearing that were discussed at your invitation with
NMED counsel and SRIC and CCNS representatives on Friday, October 2.
As you are well aware, the WIPP RCRA permit is extremely important to the health and
safety of New Mexicans. It not only is a subject of substantial public interest in the state, but it also
has national significance, since WIPP is a unique hazardous waste disposal facility. The hearing
procedures are important parts of the RCRA permit process. Therefore, I, on behalf of SRIC and
CCNS, want to state our position regarding three issues at this time, so that you may be more fully
informed before decisions are made.
1.
Hearing Officer. As set forth in 20 NMAC 1.4.112.B the hearing officer that you
will appoint for the WIPP permit process is the person who has the responsibility to ensure a " fair
and impartial" proceeding. In a matter of this complexity, the hearing officer must be appointed and
be able to carry out her/his duties from the time the notice of hearing is provided.

Nevertheless, during the discussion with SRIC and CCNS on October 2, it was stated that
a new request for proposal (RFP) for the hearing officer will be issued and that the selection of a
hearing officer might not be made by November or December, which is the currently proposed time
frame for issuance of the notice of public hearing. It was suggested that an interim hearing officer
might start the process, prior to the final hearing officer being appointed.
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Peter Maggiore, Secretary
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SRIC and CCNS strongly oppose a notice of public hearing being issued without the
appointment of the hearing officer who is intended to conduct the entire proceeding. Very quickly
after the notice is issued, the hearing officer will likely be called upon to make decisions that will
shape the entire process. This includes determining issues regarding party status, pre-hearing and
hearing schedule, discovery, and substantive legal issues. Thus, the hearing office who will conduct
the hearing should be making the decisions. Otherwise, these issues will likely be re-visited, with
attendant delays, after the final hearing officer is appointed.
SRIC and CCNS strongly recommend that you make issuance of an RFP for the hearing
officer a high priority. SRIC and CCNS strongly urge that the hearing officer for the entire case be
appointed by the time that the notice of public hearing is issued.
2.
Schedule. At the meeting on October 2, SRIC and CCNS were provided with a
"Time-Line for Completion of the WIPP Permitting Process." The time line indicates that the public
hearing will begin 60 to 90 days after the notice is issued and that the hearing length is estimated to
be 30 days.
Given that the revised draft permit could be substantially different than the draft permit and
given that new issues may arise from the revised draft permit, at least 120 days, and more
appropriately 150 days, should be allowed before the hearing begins. Sixty to 90 days would not
allow adequate time to, among other matters, review the revised draft pennit, hold a prehearing
conference(s), deal with preliminary issues, prepare and file technical testimony, and review all
technical testimony, prior to the time the hearing begins. In addition, under the proposed time line,
Christmas and New Year's (and perhaps Thanksgiving) would be encompassed in that 60-90 days,
effectively further reducing the actual time available to prepare for the hearing.
As to the length of the hearing, the complexity of the permit, the number of issues, and
number of parties make it likely that the hearing could extend significantly beyond 30 days.
SRIC and CCNS recommend that the notice of public hearing provide 150 days for the
initiation of the hearing and allow that date to be modified by the hearing officer. As to the length
of the hearing, SRIC and CCNS urge NMED in any written or public statements to state that the
length of the hearing is undeterminined and that some potential parties suggest that it will be longer
than 30 days.
3.
Hearing Location. 20 NMAC 1.4.203.D provides that the hearing location shall be
in Santa Fe or in the area of the facility. Given the limited resources of NMED and other parties,
SRIC and CCNS strongly recommend that Santa Fe be the location of the hearing. Nevertheless,
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because there is significant interest in the facility and the permit statewide, some accommodation
should be made for such interest by providing opportunities for non-technical testimony in other
cities, such as Carlsbad and Albuquerque. The specifics of such opportunities can be determined
by the hearing officer, based on input of the parties.
Thank you very much for your attention to these important matters. Please feel free to
contact me or SRIC and CCNS about any of these matters.
Very truly yours,

HARDING, SHULTZ & DOV/NS

evinM. Ward
KMW:pn
cc:
Don Hancock
Margaret Carde
Susan McMichael, Esq.
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State of New ~fexico
ENVIRONMENTDEPART~JENT
Harold Runnel<> Building
1190 St. Francis Drive, P.O. Box 26110
Santa Fe, New flf/e."'Cico 87502-6110
Telephone (505) 827-2855
Fa.x (505) 827-2836

GA.RYE. JOHNSON
GOVERNOR

PETER i't-fAGGlORE

Secretary

September 9, 1998
Don Hancock
Southwest Research & Information
Center
P.O. Box 4534
Albuquerque, N.M. 87105
Dear Mr. Hancock:
The New Mexico Environment Department (NMED) offers the following response to your
concerns raised by letters dated September 3, 1998 and August 11, 1998. On August 20, 1998,
NMED sent a letter which acknowledged receipt of your August 11, 1998 public comments
regarding the Department of Energy's (DOE) draft permit for WIPP under the New Mexico
Hazardous Waste Act (HWA). Your September 3, 1998 letter requests NMED to public notice,
conduct public meetings and respond to your August 11, 1998 public comments addressing
DO E's confirmatory sampling and analysis plan (SAP) concerning the disposal of a DOEdesignated non-mixed waste stream at WIPP (waste stream TA-55-43, Lot No. 1). This request
has implications in two, distinct decision-making processes by NMED: (1) the hazardous waste
permitting process public noticed on May 15, 1998; and (2) the potential disposal of non-mixed
waste at WIPP in the absence of a hazardous waste permit. Regarding the former, NMED is
unaware of any basis in law or policy supportive of your request, that during the administrative
permitting process and prior to a public hearing, the Department is required to provide a response
to public comment whether the comment concerns DOE's SAP or another issue. To the contrary,
it would be entirely inappropriate for NMED to provide responses to public comment received for
a draft permit prior to the Dcpa11mcnt' s review of all public comments and issuance of the final
permit. See 20 NMAC 4. 1.90 l .A. As previously stated, NMED appreciates your public
comments and will consider these comments and provide a response at the appropriate time as
provided for under law.

Regarding the latter process. NJ\i!ED did not receive a request from DOE to amend the permit
application for WIPF to include the SAP. The adequacy of DO E's determination is not a
permitting issue. but a possible enforcement issue under the HWA and regulations, see ~· 20
NiVfAC 4.1.300 (incorporating 40 C.F.R. 262.11 ). If NNIED determines that DOE failed to
adequately characterize waste stream TA-55-43, Lot No. 1 as "non-mixed," then this waste
stream could not be stored or disposed of at the WIPF facility in the absence of a final permit
under the HWA. On the other hand. ifNNIED determines that DOE has adequately characterized
this waste stream to contain no hazardous waste, then it falls outside the jurisdictional scope of
the HWA
Although there is no legal requirement to public notice the ongoing process regarding DOE's
determination that waste stream TA-55-43. Lot No. l is not hazardous, Nrv!ED will continue our
policy of accepting public comments regarding Department actions. In this regard, Ni'v!ED fully
intends to address your concerns in any final decision regarding the adequacy ofDOE's
determination. Further, I would be available to meet with you regarding this decision-making
process. However, at the present time, it would be inappropriate for Department staff or myself
to meet with you to discuss substantive concerns regarding the SAP.

If you have any further questions or would like to schedule a meeting. do not hesitate to contact
me.
Sincerely,

f)Jv, fYI 0.3J Lffu
Peter Maggiore, Secretary
cc:

Benito Garcia

State of New J\;fexico

ENVIRONMENT DEPARTMENT

GARY E. JOHNSON

GOVERNOR

Office of the Secretary
Harold Runnels Building
1190 St Francis Drive, P.O. Box 26110
Santa Fe, New Jltlexico 87502-6110
Telephone (505) 827-2855
Fax (505) 827-2836

PETER MAGGIORE
SECRETARY

October 16, 1998

Mr. Kevin M. Ward, Esq.
Harding, Shultz and Downs
One Tabor Center Suite 1950
Denver, Colorado 80202-3357
Dear Mr. Ward:
Thank you for your letter dated October 8, 1998 regarding the permitting process associated with
the.WIPP facility. I will address your concerns in the order listed in your letter.
1)

I have decided to interview candidates for the position of Hearing Officer based upon the
original 1997 request for proposals (RFP). I would like to se.lect a Hearing Officer using the
1997 RFP without having to issue a new RFP.

2)

I appreciate your comments with respect to the potential length of the public hearing. The New
Mexico Environment Department's tirneline clearly states that the estimated length of the public
hearing is subject to contingencies.

3) I will note your preference for a hearing location in my decision making process.
I sincerely appreciate your bringing the positions of your clients to my attention.
Sincerely,
Peter Maggiore

Secretary
cc:

Don Hancock
Margaret Carde
Susan McMichael

State of New k/exico

ENVIRONMENT DEPARTMENT
Harold Runnels Building
1190 Sl Francis Drive, P.O. Box 26110
Santa Fe, New Mexico 87502-6110
Telephone (505) 827-2855
Fax (505) 827-2836
GARY E. JOHNSON
PETER MAGGIORE
Secretary

GOVERNOR

December 29, 1998

Mr. Don Hancock
Southwest Research and Information Center
PO Box 4524
Albuquerque, Nlvf 87106

RE:

Response to November 25, 1998 letter.

Dear Mr. Hancock:
The New Mexico Environment Department (NMED) has received the Southwest Research and Information
Center's (SRlC) November 25, 1998 letter. This letter raises two issues: (1) the relationship between the
permitting process and the Sampling and Analysis Plan (SAP) for Waste Stream TA-55-43, Lot No. 01, and (2)
specific comments on the SAP.
NMED previously addressed these same issues by letter dated September 9, 1998 (attached). Further, as you are
aware, NMED determined on December 2, 1998 that the Department of Energy adequately demonstrated that
Waste Stream TA-55-43, Lot No. 01 contains no hazardous waste. The approval letter is enclosed for your
information. The approval is limited to Lot No. 01 and is not applicable to the entire Waste Stream. NMED is
confident that our final decision approving the results of the confirmatory SAP is technically supportable.
With regard to SRlC's specific comments on the SAP, NMED received these comments at too late a date to
incorporate them into the review of the SAP results. NMED received the SAP results on November 16, 1998.
NMED requested additional information on November 24, 1998. The Department of Energy provided a response
to this request on November 25, 1998. NMED did not receive SRIC's letter until November 25, 1998.

If you have any questions or concerns, please do not hesitate to call me at (505)827-0127 or John McKay at
(505)827-2985.

Sincerely,

/Ir~ ?-

s~~ck:~el

WIPP Lead Counsel

Att.
cc w/out Att:

Steve Zappe, HRMB
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EXECUTIVE SUi\1:.\-IARY
The Hartman# 2 Bates Well Blowout
Our review of the data continues to indicate that the blowout of the Hartman # 2 Bates well is best
explained as a hydrofrac in the lower Salado Formation that extends from the Texaco Rhodes-Yates
Watert1ow to the well. This is the consensus of most investigators that examined the empirical data.

DOE and Sandia dismiss the interpretation that a hydrofrac happened at the# 2 Bates well

LEnt versus BR-\GFLO
Linear Elastic Fracture .\iechanics (LEF:vf) is a widely used and accepted model fur fractures
including hydrofracs. BRA.GFLO when compared to LEFM underestimates fracture radius by a factor of 5
times. Our review of the Sandia data does not present sufficient information to select the ·'porosity model"
used in BRA.GFLO over the "aperture model". Numerous internal documents indicates Sandia's :oncern
about this problem. Use ofa flow model such as BRA.GFLO, whether it uses the porosity model or the
aperture model, to estimate the extent of hydraulic fractures is at best an ad-hoc procedure. BRAGFLO in
its current implementation is an inadequate model to predict the extent of hydraulic fractures.
Stoelze! and Swift (l 997) use BR.-\.GFLO to compute hydrofrac r:idius. Their analysis is nonconservative in that they:
1.
2.

assume uniform penneability in the entire annular space between the borehole rock wall and
the casing; and
allow fluids to hydrofrac all the marker beds simulataneously.

These assumptions minimi:.e the hydrofrac radius; they do not represent what happened at the Hartman
# 2 Bates well

Scenarios
We conclude that three scenarios described in Bredehoeft ( 1997) still pose problems; these are:

1.

hydrofrac e:xtendsfrom a leaking injection well into WIPP at low pressure;

2.

hydrofrac extends from a leaking injection we// into WIPP when it is at lithostatic
pressure;

3.

hydrofrac extends through WIPP and encounters a poorly plugged well that leaks upward.

Scenario number 3 has the highest negative con.sequences. It predicts that the containment criteria are
significantly violated in a few year.;.
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Chapter 1

INTRODUCTION

In \farch. 1997 Bredehoeft submitted a report :o the EP ..\ WIPP Docket entitled:

The Hartman Scenario: Implications for R-7PP.
In the :'v1arch report three scenarios were identified that involved hydrofracs created by a leaking injec:ion
we!! that pose problems for \VIPP; these scenarios are:
1.

.,
3.

hydrofrac extends from a leaking injection well into R-1PP aJ low pressure;
hydrofrac extends from a leaking injection well into MPP when it is
pressure:

aJ

lithostaric

hydrofrac extends through MPP and encounters a poorly plugged well that leaks upwarri

Sandia in a memorandum by Swift et al. (June. 1997) reviewed the Bredehoeft \!arch Report md
found it not to be a sound analysis. They dismiss the Hartman Scenario that involves a hydrofrac as one
interpretation, but not their interpretation. They choose not to address the Hartman case. They dismissed
the remainder of the report by addressing the analysis and making a number of minor points that they argue
invalidated the thrust of the report.
Bredehoeft rebutted the comments of Swift et al. in a memorandum to the EPA WIPP Docket
dated July 28. 1997. In the rebuttal Bredehoeft argued that Swift et al. had avoided the salient issue-<ire
there injection well scenarios, stemming from what happened at the Hartman # 2 Bates well, that could

pose problems for MPP?
DOE argued, based upon work by Sandia (Stoelzel and O'Brien, 1996; Stoe!zel and Swift, 1997),
that the consequences of a leaking brine injection well are insignificant and can be eliminated from
consideration on that basis. (They do not argue that a leaking injection well is a low probability event-at
least not as their primary basis to screen it out of consideration.) Their most recent analysis,
Stoelzel and Swift (1997), Supplementary Analysis of the Effect of Salt Water Disposal ar.d
Waterflooding on WIPP: WPO # 44158,
does not address what happened at the Hartman# 2 Bates well. In this investigation Stoelzel and Swift
( 1997) allow brine to simultaneously enter all the anhydrite beds in both the Castile and Salado Formations.
This is not what we believe happened at the # 2 Bates well; there brine was encountered in one anhydrite
layer in the Salado Formation.

WIPP Quarterly Meeting-Santa Fe, August 31, 1997
The Hartman Scenario was discussed at length in this meeting. Officials S-om both DOE and
Sandia stated emphatically that they did not believe that the cause of the brine blowout was a hydrofrac that
extended from the Texaco Rhodes-Yates Waterflood to the Hartman # 2 Bates well. A hydrofrac is a
widely accepted interpretation of what occurred; a number of experts expressed this opinion. A court found
in favor of damages for Hartman on the basis of the hydrofrac.

DOE by denying that a hydrofrac explains the blowout at the Hartman well can ignore its
implications for WIP P.

2

21 August. 1997

~ope

of this Report

What happened at the Hartman # 2 Bates well happened almost V: mile below the land surface;
what exactly occurred is a matter of interpretation. The weight of evidence suggests that it was a hydrofrac
that extended •.vi thin the lower Salado Formation from the Texaco Rhodes-Yates W ater.1cod to the # 2
Bates well. We ie"iew the data from the blowout in Chapter 2.
We have done additional work since the March Report utilizing Linear Elastic Fracture Mechanics
(l.EFM) that supports our earlier analysis. We believe LEr':vf is a good iepresentation of the hydraulic
fracturing process. We present this work in Chapter 3.
We also present a comparison in Chapter 3 of the LEThf model with the results of hydraulic
fractures predicted by BRAGFLO. BRAGFLO when compared to the LEFM model underestimates the
fracture radius by a factor of 5 times. We conclude that BRAGFLO as implemented is inappropriate for

acc:1rately estimaring the cctent of hydraulic fractures asso<3.ated with ITTPP.
We present analyses ofthe three scenarios of concern in Chapters 4, 5 and 6. We intend these
analyses to satisfy some ofthe criticisms in the Swift et al. (1997) comment that Bredehoeft's methods in the
March Report were not adequately explained.

We do not address the probability of the scenarios we pose for ITTPP. Rather our analyses
assumes that an injection well leaks in such a way that brine is injected into one of the anhydrite marker
beds associated with ITTPP-Marker Bed 139.for example. We ask-what might happen?

3
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Chapter 2

The Hartman # 2 Bates Blowout

Introduction

waterfloods are the most universal method of secondary recovery for oil; they are common
practice throughout the world. Van Kirk ( 1994) did an analysis of the T exa.co Rhodes-Yates W atert1ood
and its impact on the Hartman # 2 Bates well. He observed, after extensive analysis, that it is not
uncommon for brine injected in waterflood operations to end up in strata other than the target zone.
Texaco's wells in the R.1o~es-Yates Waterflood experienced water flows in the Salado Fonnation.
R.amey's (19i6) memo to the Secretary of the ~ew Mexico Energy and Minerals Department
records "numerous" severe water flows in Lea County, attributed to injected water escaping the target zone,
penetrating the salt section, and moving laterally. An industry committee studied the problem in the Vacuum
Field, and recommended shutting-in certain waterfloods for a period in an effort to identify lea.king wells.
The Vacuum Field Geological Committee reported in 1987 on numerous instances ofhighpressure, high-volume water flows encountered in the Salado Formation. A total of 48 flows of interest
were examined. The Committee reported that fluid flow was facilitated both by dissolution and by
mechanical fracturing-hydraulic fractures. The Committee concluded that large volumes of fluid can be
stored in and aiong underclays and underc!ay-evaporite interfaces without the formation of large vertical
solution cavities. Examples of Salado water flows include Texaco's Central Vacuum Unit # 169 (Van Kirk.
1994).
~~[OCD records list 189 water flows encountered near water+Jood operations in District 1 (Curry,
Lea.. Roosevelt, and part of Chavez Counties) in southe:.1.Stern New Mexico during the period 1978 through
1992. The N?viOCD files also indicated severe water flow problems in the Eunice-Monument area in the
1970s.

Bailey's (1990) memo repom, based upon the work of the Vacuum Field Salt Water Flow
Geologic Committee, that there have been water flow drilling problems and numerous casing leaks in the
Dewey Lake Red Beds, Rustler, and Salado Formations for many years. She goes on to state that large
volumes of water travel laterally along bedding planes of the clastic-evaporite sequence; in many instances
brine from the Salado water flows can be identified by chemical analysis as reinjected produced water.
Bailey states: "casing leaks through the salt section are the most logical pathways for introduction ofj1uids
into the Salado Formation."

The evidence indicates that leaks are not uncommon associated with waterflood and reinjection
operations.

The Hartman # 2 Bates Blowout-Empirical Facts
During drilling, the hole encountered a substantial flow of brine at a depth of2240 feet in the lower
part of the Salado Formation. The flow of brine was uncontrollable; the highest flow rate was 1200 barrels
per hour (340 gpm). The well flowed for four days; the quantity of brine hauled away is given in Table 2.1.

4
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Brine hauled from the Hartman# 2 Bates blowout (Van Kirk.. 1994).

Table 2.1

Quantity t-t.aulcd (bbls)

Date

Quantity Hauled \m'.)

16 January, '91
17 January
18 January
19 January
Miscel!ant:ous

9.::::o
14,130
.i.080
4,710

1466
2'.:46
5.W
649
749

Total

35,560

5654

3XO

The shut-in pressure for the blowout zone was 1000 psig at the land surface. According to Yan
Kirk ( 1994): "this 1s a reflection of a very high down-hole pressure which equates to a pressure gradient of
0. 966 psi per foot of depth. " The weight of overburden.. the vertical lithostatic stress, is equivalent to a
pressure gradient of 1.0 psi per foot. In the blowout zone the fluid pressure is approximately lithostatic.

The Experts' Opinions
Van Kirk (1994) concluded "there are three main reasons why the Rhodes Yates Waterjlood was
the source of the Bates : 2 water flows: "

l.

2.

3.

"ll'v!ING-Weiis drilled prior to the waterflood operations had no recorded water flows in
the Salado. A prime example is the Bates :: 1 well. 100 feet west of the Bates :: 2 well and
drilled in 1953. with no reported water flows from the Salado. Water flQY,'S were first
encountered by Tt!xaco within the Rhodes Lnit in 19 79 and were within the Salcdo
Formation.
HIGH-PRESSURES-The Rhodes-Yates Waterflood is the only waterflood in the area that
had an injection gradient equivalent to or higher than the gradient observed in the Bates ;; 2
well.
INJECT10N ABOVE FRAC GRADIENT-The available data indicates that some of the
Rhodes-Yates Waterflood water injection wells have in the past and are continuing to inject
water at pressures above the rock fracture pressure. "

Van Kirk in his trial deposition reported that a number of newer wells in the Texaco Rhodes-Yates
Waterflood encountered water flows in the lower Salado Formation.
Powers examined the Hartman# 2 Bates well data. He generally concurred with Van Kirk's
conclusions. He also commented on the pressure gradient and the possibility that the Bates # 2 well
encountered a natural brine pocket (Silva, 1996). Powers states:
1.

"Typically, the measured pressure gradients from brine reservoirs in either the Castile or the
very low flows in the Salado are considerably less than 1 psi per foot, ranging down to 0. 8 psi
per foot or less. Tne difference in pressure can be used to distinguish between natural or
human induced occurrences. "

Powers went on to interpret what occurred at Hartman# 2 Bates well; he states (Silva, 1996):
1

In the Hartman case. one has to either accept a natural cause or, if it is not natural, one must
believe that fluid was transmitted along a bedding plane to the Bates lease perhaps for a
distance of two miles. Transport along the bedding plane is the best explanation.

5
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Transrnissivity of the Blowout Zone
Bredehoeft (1997) in the ~larch Report estimated the transmissi>ity of the blowout zone based
upon specific capacity. A more accurate estimate of transmissivity can probabiy be obtained by using the
record offlow as given in Table 2.1. (Transmissivity, T. is defined below) Figure 2.1 is a plot of the
average flow rate for the four days of data versus a calculated flow rate for a free flowing well (Lohman,
5 2
1972). The best fit value for transmissi>ity is 3 x 10· m /sec. This value is lower than the earlier estimate in
2
the .\{arch Report, 1.4 x 10""' m /sec, and is probably a better estimate for the equivalent transmissivity than
that presented by Bredehoeft ( 1997).
We now believe the estimated transmissivity represents the equivalent transmissivity of a hydrofrac.
Rather than divide the transmissivity by the thickness of the stratigraphic interval that produced the blowout
in the # 2 Bates well to obtain a hydraulic conductivity, as Bredehoeft did in the March Report; we assume
cur new estimate represents an equivalent hydraulic conductivity (permeability) of the hydrofrac. In other
words, we are assuming :hat the transmissivity and the hydraulic conductivity are equivalent in this instance,
and describe the ability of :he hydrofrac to transmit brine. The value for equivalent hydraulic conductivity ts
3 x 10-s ml sec.
5

A value of hydraulic conductivity of 3 x 10· m/sec (perrneability-3 x 10· 1=m1) is approximately 5
orders of magnitude higher than the highest in-situ permeability measured at W1PP We assign this vaiue ~o
the hydrofrac in the calculations that follow-Chapters 4, 5, and 6.
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Figure 2.1
Average flow from the Hartman# 2 Bates blowout zone fit to a theoretical calculation .:Or
a flowing well (Lohman, 1972).
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Flow from the Yates Formation
One alternative explanation. suggested by DOE and Sandia officials, is that the blowout involved a
flow path up the# lBates well from the Yates Formation through the Salado anhydrite to the# 2 Bates weU.
We made an attempt to analyze this scenario. In order to do the analysis we need a transmissi.,,ity
for the Yates Formation. We obtained core permeability data for 3 boreholes in Lea County from the New
Mexico Bureau of~fines and Mineral Resources, Office of the State Geologist in Socorro; the three wells
are:

1.

C1lif:# 1-I Janda

3

Cities Service# 13-B Closson
Continental# 1 Firney-Federal "A-17"

section 2-23 S-36E. drilled in 1949:
section 30-22S-36E, drilled in 1957;
section 17-2JS-36E, drilled in 1957.

T:1ere were l 00 or more laboratory core permeability determinations in the Yates For.nation in eJ.ch weil.
Figure 2.2 is a plot of the core data. The data is referenced to the base of the Yates Formation. It is
interesting how the same zones of permeability show up at the same elevations above the bottom of the
formation; this is seen best on the linear plot of permeability versus elevation above the bottom (Figure 2.2 ).
The Gulf # 1-I Janda well has the highest Yates transmissivity. The transmissivity can be defined
as(Lohrnan, 1972):

where bn is the thicbess of a bed fur which the hydraulic conductivity (permeability), K,, , is measured. For
the Gulf# 1-I Janda well the transmissivity of the Yates Formation is 1967 millidarcy-ft (an oil fieid unit)
5 2
which translates to 6 x 1o"" m2/sec. This compares to 3 x 10· m /sec indicated for the blm>v·out zone above.
The transmissivity of the Yates is lower than the blowout zone, but these estimates indicate there is less than
an order of magnitude difference.
In Figure 2.3 we compare the calculated flow from the Yates Formation with a transmissivity of the
Gulf# 1-I Janda hole with the Hartman# 2 Bates well blowout zone. The calculated flow from the Yates
Formation is signi.ficatly lower than that observed for the blowout.
This analysis is only suggestive. We do not have core analysis for the Yates in the vicinity of the
Bates lease. Permeability is known to vary widely in all natural materials. Our analysis suggests that the
brine encountered in the Hartman # 2 bates well did not come directly from the Yates F onnation.
Conclusions
Dennis Powers (Silva, 1996) stated it best: "Transport along the bedding plane (in the Salado
Formation) is the best explanation. " The weight of the evidence suggests fluid flow in the Salado
Formation from the Texaco Rhodes-Yates Waterflood to the Hartman # 2 Bates well. We will show below
that this probably involved a hydraulic fracture.
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Yates Permeability--Lea Co.
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Figure 2.2
Plots of permeability versus elevation above the bottom of the Yates Fonnation for three
wells in Lea County. The highest permeabilities are for the Gulf# 1-1 Janda well (diamonds on the plots).
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Brine Flow--Hartman # 2 Bates
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Figure 2.3
Plot of calculated flow from the blowout zone and a Yates well with the transrnissivity of
the Gulf# 1-I Janda well.
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Chapter 3

LEFM-Hydraulic Fractures

Introduction

Linear Elastic Fracture Mechanics (LEFM) is a classical field of mechanics that has evolved during
the twentieth century. It is by far the most well developed and clearly understood model for fractures.
There are many textbooks on fracture mechanics. For an introduction to LEFM we refer one to Broek
(1974) or Anderson (1989). A good summary of models for hydraulic fractures is found in Rubin (1993),
which also contains an extensive list of references on the subject. Other examples of the literature on
modeling of hydraulic fractures are given in Shlyapobersky and Chudnovsky (1994), Pollard and Holzhausen
(1979), and Petitjean and Couet (1994).
Because of its relative simplicity, LEFM is the prevailing model for describing hydrofracs.
Although LEFM does not provide good predictions ofhydrofrac behavior in all situations, it provides
reasonable predictions in many geological settings. It has been shown that LEFM is an excellent model for
large hydrofracs in the WIPP setting (Arguello and Stone, 1994: Gerstle, et al., 1996).

Hydraulic Fractures from LEFM
We envision a simple system. A bydrofrac is created by injection into one of the Salado marker
beds-Marker Bed 139, for example. In plan the hydraulic fracture is circular. It grows radially outward as
fluid continues to be injected. As the fracture grows it encounters a second borehole, and flow can occur up
the second borehole.
We use a finite clement model to model the hydrofrac. A number of parameters, including the
elastic properties of the rock, need to be specified. The model generates a number of outputs. Table 3 .1 is a
list of input and output parameters (Gerstle et al., 1996):
Table 3.1

Inputs and Outputs from the LEFM fracture model.

INPUTS
Poisson's Ratio for the salt
Young's Modulus
Fracture Toughness
Depth to the Fracture
assumed weight of overburden
2nd borehole when present
distance
hydraulic conductivity

Model Value
0.25
31,000
0.5
659
2100

MPa
MPam 112
m
Palm
(1.0 psi/ft)

3000
m
variable m/yr

OUTPUT
Crack Length
Crack Opening Displacement-centerline
Crack Volume
Pressure in Excess ofLithostatic

m
m
ml
MPa

The LEFM model treats the injected water as if it is incompressible. All the water is assumed to be
stored in the fracture until there is some mechanism for outflow-another well, WIPP, etc. Without outflow
the extent of the fr.icture is purely a function of the volume of water injected.
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Figure 3. l is a cross-section along the radius of one of the fractures produced by the LEFM model.
Figure 3.2 is a plot of growth of a hydrofrac over time for a hypothetical fracture with an injection rate of
3
50,000 m /yr, it shows the fracture extending to 3 km in approximately 400 days at this injection rate.
Figure 3.3 shows the vertical displacement at the center of this fracture.

Crack Length a = 6000 m

Figure 3.1

Cross-section of a fracture along the radius showing the finite element mesh.
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Fracture Growth
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Figure 3.2
Plot of fracture radius versus time for a fracture with an injection rate of 50,000 m3/year.
At a radius of 3000 m the fracture encounters a leaking outflow well.
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Fracture Aperture (centerline)
6.0
Q2 = 23.3 gpm (46,420 m*m*m/yr)

5.0

4.0
E

E
.........,
Qi = 25.1 gpm (50,000 m*m*m/yr)

~ 3.0
t

CJ

0..

<C

2.0

l.O

0.0
0

100

200

300

400

500

600

700

Time (days)

Figure 3.3
Plot of vertical displacement at the centerline versus time for the fracture illustrated in
Figure 3.2. At approximately 400 days the fracture encounters an outfl_~w well.
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Quantities of Injected Brine
Since the fracture extent is controlled entirely by the quantity offluid injected, it is of interest to
examine the reported volumes, simply to bound potential quantities. Table 3.2 is a list of reported volumes:

Table 3.2

Reported volumes of brine injected in the area ofWIPP.

Reporter

Volume bbWday

Ramey (1976}-typical waterflood
Bailey (1990}-typical injection well
LaVenue (1991)
LaV enue(l99 l)
David Ross AIT # 1 Federal (Silva, 1996)
Todd 36 Federal# 3 (Silva, 1996)
Pogo Oil (Silva, 1996)
Cabin Lake Unit (Silva, 1996)
Typical New Mexico (Kreitler et al., 1994)
San Juan Basin (Krietler, et al., 1994)
San Juan Basin (Krietler, et al., 1994)

5000-6000
1000-2000
414
960
3333
1000
1000
3069
3850
4399
6854

Volume m3/yr
350,000
115,000
23,700
55,800
193,000
58,000
58,000
178,000
223,000
255,000
398,000

There was discussion during the Hartman trial of how much fluid was unaccounted for in the
Texaco Rhodes-Yates Waterflood. The consultants for Hartman estimated that 20,000,000 barrels of brine
(3,000,000 m3) were unaccounted for; Texaco argued it was not that much.

A Hartman # 2 Bates Hydraulic Fracture
The most likely shape for a hydraulic fracture is circular, however the injection well is not
necessarily located at the center of the circular fracture (Wawersik and Gerstle, 1996). In experimental
fractures made in the laboratory the injection well is often located away from the center of the fracture,
nearer the edge.
Figure 3.4 and 3.5 show the radius of fractures predicted by the LEFM model versus the quantity
of brine injected. These figures were prepared for Marker Bed 139 .at WIPP. The zone that blew out at the
# 2 Bates well is slightly deeper, by approximately 20 m. For our purposes Figure 3.4 applies equally well to
the blowout zone.
The Hartman # 2 Bates well is 2 miles from the Texaco Rhodes-Yates Waterflood. If the radius of
the fracture is centered at the Rhodes-Yates W atertlood the fracture radius needs to extend approximately
3.33 km to reach the# 2 Bates well. If the input well was off center near the edge of the fracture, as
laboratory experiments sometimes suggest, the radius could be reduced to slightly more than 'l'2 the distance
between wells, perhaps as low as 1. 7 km. This indicates that the volume of fluid that needed to be injected
3
to create the fracture ranged from 15,000 to 95,000 m (94,000-600,000 bbls). As suggested above there
3
may be 20,000,000 bbls (3 ,000,000 m ) of brine unaccounted for at the Texaco Rhodes-Yates Waterflood.
The amount needed to create the hydrofrac is a small fraction of the amount lost.

If the loss of fluid at the Texaco Rhodes-Yates Waterflood is as high as Hartman's consultants
argued, 3,000,000 m3, then the LEFM calculations suggest a hydraulic fracture with a radius of 8 km could
be generated.
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Fracture Radius versus Volume Injected
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Fracture Radius versus Volume Injected
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Brcdeboeft's Flow-Hydraulic Fracture Model

I.
¢'

In the March Report, Bredehoeft ( 1997) used his flow model to approximate hydraulic fractures.
The algorithm for approximating the effects of hydraulic fracturing was to increase the permeability
(hydraulic conductivity) to that estimated for the Hartman# 2 Bates blowout zone (3 x I 0· 5 m/sec) when the
pressure in any cell in the model domain exceeded lithostatic. The permeability change was introduced as a
step function. Bredehoeft did not change the porosity as the fracture was created; he argued that the
aperture of the fracture is small and makes a negligible change in porosity. The fact that the porosity was not
increased was the subject of criticism in the Swift et al. (1997) comment.
Using a flow model to estimate the extent of hydraulic fractures is an ad-hoc procedure. A flow
model is not designed to model fractures; it is designed to model fluid pressures. The complexity of the
fracture process can only be incompletely approximated by this procedure. The approximation is subject to
discretization errors associated with both the spatial mesh and the time steps size. Of critical importance is
how the storage of fluid in the fracture with an aperture with a few millimeters is approximated by the flow
model
A somewhat similar ad-hoc procedure to that used by Bredehoeft (1997) is used by Sandia in
BRAGFLO; however, in BRAGFLO both a change in both porosity and permeability is introduced. The
change in BRAGFLO is introduced gradually; a gradual change makes the numerical model more stable.
Bredehoeft's model of hydraulic fracturing requires small time steps to insure numerical stability. We
compared the Bredehoeft Flow-Hydraulic Fracture model to the LEFM model. Figure 3.6 shows the results
of our comparison; the results compare favorably. The results are seen to be somewhat sensitive to the
storage coefficient in the Bredehoeft model. Bredehoeft (1997) favored a storage coefficient of I x 10"5;
Figure 3.6 indicates that this value works well. Contrary to the Swift et al. comment, the fact that the
porosity is not increased in the Bredehoeft model does not impact the results significantly. Still it should be
remembered that this is at best an ad-hoc method for representing hydrofracs.
This comparison suggests that Bredehoeft ( 1997) was probably justified in using his model to
simulate hydraulic fracture in the scenarios he analyzed associated with WIPP. A better model of the
hydrofrac process would couple the flow model with LEFM. We conceptualized such a model; however we
did not feel it was necessary for this report. In this report we use 1) LEFM to model the hydraulic fracture,
and 2) then calculate flow through this fracture using a flow model.
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Fracture Growth
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Comparison of the Bredehoeft Flow-Hydraulic Fracture model with the LEFM model.
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BRAGFLO versus LEFM

I

In a LEFM model of a hydofrac, the extent of the fracture is purely a function of the quantity of
brine injected, as shown above-see Figures 3 .4 and 3. S. It is relatively easy to compare the extent of a
fracture computed by BRAGFLO with that computed by the LEFM model. In the "radial models" analysis,
results were presented for the extent of fracturing for both Marker Beds 138 and 139 (Stoelzel and Swift,
1997, Figure 16, p 45). Also included is the cumulative quantity of fluid injected (Stoelzel and Swift, 1997,
Figure 8 and 9, p. 38). The results are compared to the LEFM model in Table 3.3:

Table 3.3

Comparison ofBRAGFLO fractures versus LEFM fractures.

Volume
Injected (m3)

BRAGFLOW
LEFM
frac radius (m) frac radius (m)

Radial Model RS-MB 138

1200

151

765 (calculated)

Radial Model RS-MB 139

1400

151

80o+/- (Fig. 3.2)

BRA GFLO when compared to the LEFM model llnderestimates the extent of the frac by a factor of 5.
The appropriate fracture model has been a long standing issue within Sandia. PA uses the so-called
Porosity-Mode/ relationship, which is unsupported by experimental data. As shown above the Porosity
Model underestimates the radius of the hydrofrac when compared to the established LEFM model. Through
the years Sandia has numerous references to an Aperture Model that also fits the empirical data and gives
quite different results. Larson and Davies (1993) in a memo to Martin Tierney point out there are two
models to describe the permeability changes associated with hydraulic fractures; 1) the Porosity Model (now
used by PA) and 2) the Aperture Model. The Larson-Davies memo appears to be the first place where the
relationship between porosity and permeability is discussed;. I quote their memo (Larson and Davies, 1993):

"The difference between the Aperture Model and the Porosity Model is the degree ofpermeability change
associated with the interbed dilation. A graphical comparison ofpermeability versus porosity was
prepared to illustrate this difference in behavior under different assumptions about critical input
parameters (Figure 2-Larson and Davies memo). As shown in Figure 2, the Aperture Model has a rapid
increase in permeability once the fracture dilation begins regardless of the number of active fractures,
whereas the Porosity Model has a gradual and nearly linear increase in permeability. The Porosity Model
requires values ofJ of about 40 to attain permeabilities similar to the Aperture Model at a porosity of 0. 02
if the initial porosity (matrix porosity) is 0.01. However, it is apparent.from the graph that the two
conceptual models are incompatible, i.e. no selection ofparameters can make the shape of the porositypermeability correlation in the Aperture Model look like that in the Porosity Model. Because of this
difference, it is important to assess whether the effects of the difference warrant adopting a new correlation
for use in Performance Assessment calculations.
Beauheim et. al. (1994) again point out that there are two alternative models to describe the
permeability of fractured anhydrite: 1) the Porosity Model; 2) the Aperture Model. They argue both models
can be made to fit the empirical data. They S11.ggested additional experiments to distinguish between the
competing models. The definitive experiments involved measllring the strain t!Mring hydraulic Jractu~
experiments. These experiments were not condMctal. As a conseqllence, the porosity model used by PA
is unconfirmed by experimental results.
·
Freeze et al. (1995) discuss the alternative aperture model; they go on to state:
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Because of the higher predicted penneabilities the aperture model will propagate fracture-altered
properties away from the repository, and will likely increase gas migration distance (Free=e et al., 1995).

ll
j'

l
!

Larson (1997) in a memo to Lori Dotson gives Beauheim et al.(1994) Figure 14 as a reference for
changes in the porosity-permeability model. Figure 14 (Beauheim et al., 1994) shows data less than an order
of magnitude change in permeability with an 8 MPa change in confining pressure. This is a small change
associated with a large change in pressure. The experimental data were for loading in compression which is
not the same as increasing the pore fluid pressure.
As we examine the references that describe the experimental anhydrite hydrofrac data, neither
Beauheim et al. (1993) nor Wawersik et al. (1997) address the issue of which of the proposed models-Porosity, or Aperture-better fit the empirical data. A problem with the hydrofrac experiments that were
done is that they were conducted close to the repository where the influence of the mined opening impacted
the results. W awersik et al. ( 1997) estimated the fracture opening as approximately 3 mm. This small
fracture was sufficient to explain the several orders of magnitude difference in permeability between the
hydrofrac and the intact rock. Wawersik et al. (1997) refer to the applicability ofLEFM to estimate both
pressure and fracture distances in the experiments. In order to interpret the experiments one has to assume a
geometry for the fracture. The fractures near the tunnels are probably different than they would be in the far
field.
The Aperture Mode~ as described by Larson and Davies (1993), predicts a change in permeability
ranging from 5 to 10 orders of magnitude with a small change in porosity. The major change in permeability
occurs when the hydraulic fracture is created. Beauheim et al. (1993) in plotting the pressure during
hydrofrac experiment shows that 1) the pressure increases rapidly in the interval to be fractured once
pumping is initiated, 2) the pressure reaches a point where the hydrofrac occurs, and 3) once the fracture
occurs the pressure drops down and stabilizes with continued pumping-the pressure is such to
accommodate continued injection, maintain the fracture open, and extend it. This is a typical pressure plot
for hydraulic fractures. The Aperture Model more nearly reflects the empirical data.
The best explanation for why the Porosity Model was chosen by PA seems to be expressed by
Larson and Fewell in a memo to Chu (dated March 12, 1997). The explanation is twofold. We quote the
following questions and answers from their memo:

Q.
A.

Why are there maximum porosity and permeability changes?
These are set to prevent the possibility of unphysical destabilizing values being calculated for fluid
flow parameters in BRAGFLO ..... .

Q. Why isn't a discrete-fracture model implemented in BRAGFLO?
R

The problem posed by dynamic fracturing of interbeds due to high gas pressure is not
amenable to sclution by models in eristence ..... .

Other work using linear fracture mechanics (Mendenhall and Gerstle, 1993; Gerstle, Mendenhall
and Wawersik, 1996) indicates that some model like the Aperture Model is a more appropriate relationship
to describe hydraulic fracturing associated with WIPP. As mentioned above, using a flow model to
approximate the hydrofrac process is at best an ad-hoc procedure.
A Peer Review group reviewed the porosity fracture model used in PA and gave it their approval,
presumably based upon a review of the data. However, two facts were missing from the review:
1. The experiments in which deformation was measured during fracturing were proposed but
never conducted. There is no data on changes in porosity during hydrofracing.
2. There was not comparison between the BRAGFLO predictions of fracture radius versus
another model-LEFM, for example. As we show above, BRAGFLO greatly underestimates
the radius of fracing.
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The Sandia empirical field data does not distinguish between the Porosity Model and the
Aperture Model The critical aperiments to distinguish between the models were not done. PA has
chosen to use the Porosity Model When compared to a LEFM nwdel, the Porosity Model implemented
in BRAGFLO produces much shorter hydrfllllicfractures-by a/actor of 5, as indicated above.
BRA GFLO as implemented is inappropriate for accurately estimating the extent of hydrtllllic fractures
associated with WIP. Using a flow model to approximate the hydrofrac process is at best an ad-hoc
procedure subject to numerous errors.
Stoelzel and Swift (1997)
Stoelzel and Swift (1997) using BRAGFLO calculated the radius of hydraulic fractures associated
with a leaking well. Their assumptions are non-conservative. They assume the borehole leaks near the
bottom. The leaking fluid then goes into the annular space between the casing and the rock wall of the hole.
They assume a uniform permeability for this space, and allow fluid to permeate all of the marker beds
simultaneously. By assuming uniform borehole permeability and contact with all the marker beds they
minimize the radial extent offracturing. Boreholes in failure typically have higher permeabilities at the
point offailure than elsewhere. Failure tends to focus the leaking fluid.
A more conservative approach is to assume that the fluid contacts one marker bed only. This will
produce the maximum radius of fracture, the most dangerous case for WIPP.

As suggested above, we question that BRAFLO adequately represents the hydrofrac process.
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Chapter 4

Flow to WIPP at Low Pressure

Introduction

In the Bredehoeft March Repon (Bredehoeft, 1997) one scenario identified for concern was a
hydrofrac that extended from an injection well just outside the WIPP land withdrawal boundary into WIPP.
In this scenario WIPP was at low pressure. Figure 4.1 is a schematic diagram of the hydraulic fracture.
The question was posed-what might happen?

Injection Well

j
t

•

Figure 4.1

Schematic diagram of a hydrofrac extending to WIPP.
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The Pulsing Scenario
Bredehoeft ( 1997) postulated a pulsing flow to WIPP. The mechanism suggested was: I) a
bydrofrac would extend into WIPP, 2) flow would occur from the fracture into the repository, 3) the flow
would lower the pressure in the fracture and it would close, and 4) the process would repeat. The process
would continue to repeat as long as injection continued.
Bredehoeft modeled this process. The model generated pulses of flow just as was hypothesized.
The period between pulses varied as one might expect with such a highly non-linear model. The model
demonstrated elements of chaotic behavior. Whether the model created chaotic behavior in the classic sense
of chaos theory was unclear.
Pulsing flow appears to be a possibility, we see no reason to change the earlier analysis
(Bredehoeft, 1997). Nevertheless, pulsing flow it is not the only possibility.

Initial Break Through into WIPP
A hydrofrac to encounter WIPP from outside the land withdrawal boundary needs to extend
approximately 3.33 km (2 mi) from the well to WIPP. The size of the fracture depends upon whether the
injection well is at the center of the fracture or out near the edge. Experiments suggest that an injection well
location at the center or out toward one edge of the fracture is equally likely. In either case the fracture will
contain a large quantity of brine.

In the case where the injection well is at the center of a circular fracture, the radius of the fracture
will be approximately 3.33 km If the injection well is near the edge of the fracture the radius of the fracture
might be as small as 1. 7 km. LEFM indicates that the brine volume in these fractures will range from a low
15,000 to a high of 95,000 m3 • WIPP mined openings are expected to consolidate quickly after filling; the
pore volume within the filled and closed repository is approximately 50,000 m3 .
Most of the brine in the crack will flow into WIPP once the hydrofrac breaks through. The
aperture of the fracture is such that the equivalent permeability of the fracture is high; there is almost no
head loss due to flow in the fracture. While the physics of what happens on breakthrough into WIPP are not
totally clear, one can anticipate a major amount of the brine in the crack to flow out and into WIPP.
Depending upon the geometry of the fracture, the volumes are such that approximately one pore volume of
brine can be quickly delivered as the hydrofrac encounters WIPP.

Continued Flow after Initial Breakthrough
The question arises as to what happens after the initial breakthrough. As suggested above, the
initial breakthrough will place a substantial quantity of brine into WIPP; it may well fill the repository. There
may be sufficient MgO to tie up some of the water chemically by forming the mineral Brucite. Our analysis
(Bredehoeft and Hall, 1996) indicated the MgO probably could remove approximately one pore volume of
brine("' 50,000 m3). However, once the capacity of the MgO is overwhelmed by more than one pore
volume of brine, then a large quantity of free water will be in the repository. As the repository fills the
pressure will rise both from internal gas generation and from the pressure of the injected water. As injection
continues the pressure in the repository will tend toward the pressure of the injected fluid.
The anhydrite hydrofrac experiments in WIPP suggested that a hydrofrac, once it is generated, does
not fully close (Beauheirn et al.,1994; Wawersik et al., 1997). Approximately one third of the injected fluid
remained in the fracture after their experiment. This indicates that a higher permeability pathway is created
by the hydrofrac. The experiments also indicated that with pressure differentials of 1 MPa flow rates
following hydrofracing were over two orders of magnitude higher than the prefrac rates.
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Even if the pressure drops in a hydrofrac that extends into WIPP, flow will continue in the higher
permeability pathway created by the fracture. As long as injection into the Marker Bed continues we can
expect flow to WIPP. As WIPP fills and pressure becomes lithostatic the hydrofrac will tend to continue to
extend outward. The hydrofrac will extend beyond WIPP; this leads to the two-well scenario described in
Chapter 6.

Conclusions
A hydrofrac extending to WIPP from a nearby injection well will:
;

J.

Place a large volume of brine into the repository simply from the anwunt of brine stored
in the fracture (15,000 to 95,000 mJ). This water may be of sufficient volume to totally
flood the repository.

2.

Continued injection into the Marker Bed will continue to flow water into the repository
through the increased permeability pathway associated with the initial fracture whether
the pressure is sufficiendy high to hold the .fracture open or is lower.

i
-,

Whether the flow system pulses as postulated by Bredehoeft (1997) is academic. A significant
quantity of brine will flow to the repository under this scenario.

If injection continues, WIPP will fill with brine, the pressure will rise to lithostatic, and the fracture
will continue to extend outward beyond WIPP. Brine in the repository will lead to gas generation, tending
to further increase the pressure.
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CHAPTER 5
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WIPP at High Pressure

As alluded to above., a different scenario occurs when the pressure in WIPP is at, or near,
lithostatic. To those unfamiliar with WIPP, such high pore pressures may seem unusual. However, gas
generation within the repository can raise the pressure. Figure 5. l is a plot of pressure versus time for a set
of realizations from PA. It shows a number of realizations in which the pressure was at or near lithostatic.

Pressure in Undisturbed Repository
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At high pressure, a leaking injection well can create a hydraulic fracture that will extend into the
repository and remain open. Such a well can produce flow that will move a substantial amount ofbrine into
WIPP. We model this scenario by 1) creating a hydraulic fracture between the leaking well and WIPP using
LEFM, and 2) examining the flow that might occur should this happen using a flow model. We have made a
few changes in the model from the Bredehoeft (1997) March Report. These changes are made to address
some of the criticisms by Swift et al. ( 1997). Conceptually the model is similar to that proposed earlier.
The Model

We conceptualize the model in the following manner:
1.

We start with the region with virgin anhydrite permeability- a:: 10" 19 m2 .

2.

In creating the hydraulic fracture we use LEFM to define the region fractured. In this instance
we will assume that the injection well is off center, nearer one edge of the fracture, and that the
fracture has a diameter of 6 km which extends to include WIPP. We give the fracture the
permeability observed for the Hartman# 2 Bates well- a:: 3 x 10·12 m2 (3 x 10·5 rn/sec). An
alternative procedure would be to use the cubic fracture flow law to calculate an equivalent
permeability for the fracture from the aperture predicted by the LEFM model. Use of this
alternative procedure indicates an even higher equivalent permeability for the fracture.

3.

We hold the pore pressure in WIPP at lithostatic-11t: 14.7 MPa. (We realize that as flow
occurs to WIPP the pore pressure within the repository will increase. Our intent is not to
predict the pressure in WIPP, but rather to see how much flow might occur through a
hydrofrac.)

4.

We hold the well head injection pressure at 9.7 MPa (1410 psi); (This translates to a pressure
approximately 2 :MPa above lithostatic at the depth ofWIPP.)

S.

For the flow calculations we use a storage coefficient of 10·5 • (Swift et al.(1997) criticized
Bredehoeft's March Report for using steady flow for the analysis.)

.•

..
i

The model assumptions are summarized as:

Table 5.1

Model Assumptions
Fracture

Hydraulic Conductivity

K

Specific Storage

S,

Pressure

9.7 :MPa

Well Head

16.7 :MPa

WIPP Pressure

14. 7 :MPa (lithostatic)

Fracture Initiation

14.7 MPa (20 bars above far field)

Fracture Domain

6 km (diameter)

With these assumptions we model the system.
(

i

)

Well@WIPP
depth
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Model Results

The model suggests significant flow to WIPP; the results are not significantly changed from
Bredehoeft ( 1997):
Table 5.2. Flow to WIPP-repository at lithostatic pressure.

Distance from
WIPP
Model

3.4 km

Well-head
pressure (psi)

Permeability

Flow rate
mJ /yr

ml

3 x 10· 12 (3 x

1410

to·' m/sec)

75,000

Figure 5.2 is a plot of the head distribution associated with this model after one year of injection.
Within the domain of the fracture the flow has reached steady-state; outside the fracture the flow continues
to equilibrate to the far field pressure boundary. However, the flow outside the domain of the fracture is
insignificant.
Figure 5.3 is a plot of the flow to WIPP versus time. Starting with a flow field with no gradient at
time zero the flow reaches a steady state in approximately 150 days. The rate is large, approximately
75,000 m3/yr. Since WIPP, once consolidation takes place, has a pore space of approximately 50,000 m3 ,
this is a significant quantity of flow.
Once WIPP fills, the hydrofrac will continue to extend outward from the repository. This leads to
the scenario described in Chapter 6.
Concluding Remarks

This analysis indicates that 1) if the repository were near lithostatic pressure, and 2) at the same
time an injection well some miles away leaked in such a way that pressure above lithostatic were imposed on
Marker Bed 139, a high penneability hydraulic fracture could connect between the well and WIPP. The
pressure everywhere would be at lithostatic, or above, and the fracture would remain open. In this instance
a steady flow field is created in approximately Vi year, and it is maintained as long as the well continues
leaking, or until the pressure in WIPP builds up to approximately that at the injection well. In the process
WIPP will receive a large inflow of brine. If the injection continues the frac will continue to extend beyond
the repository.
This is one of the Hartman type scenarios that poses a significant problem. This scenario is much
like drilling into a Castile brine reservoir in terms of its impact on WIPP. Of course, this scenario does not
occur until the pressure within the repository builds up to near lithostatic, which in the undisturbed state may
not occur until I 000 years after closure, or longer.
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Figure 5.2.
Head distribution after one year of injection. On this plot the area that is hydraulic
fracture is clearly shown.

28

21 August, 1997

Flow to WIPP
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Figure 5.3
Flow to WIPP as a function of time. The flow becomes essentially steady-state in
approximately 150 days.
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Chapter 6

The Two-Well Scenario

..

.~

Introduction
Bredehoeft (1997) identified a two-well scenario that bas the potential to move a plume of
contamination outward from WIPP across the regulatory boundary. In this scenario a well is injecting at
pressures above lithostatic on one side ofWIPP. On the other side of the repository is a poorly plugged well
open to marker beds associated with the repository. The scenario is: 1) the injection well leaks and causes
hydraulic fracturing of a marker bed associated with WIPP, 2) the repository fills with brine and comes to an
ambient pressure approaching that of the injection well, 3) the hydraulic fracture continues to grow outward
and reaches an unplugged well on the opposite side of WIPP, and 4) a coupled two-well, in-out, flow field is
established.
This flow field, with injection on one side of WIPP and flow out on the other side, creates flow
through the repository. This flow through the repository moves wastes to the regulatory boundary.
Transport occurs quickly.
In this analysis, similar to Bredehoeft (1997), we assume that WIPP is passive. It fills with brine
and reaches a pressure dictated by the two wells. Flow occurs through the marker bed, is diverted through
the repository, and back into the marker bed. This occurs because the repository and the disturbed rock
zone (DRZ) provide a high permeability pathway for fluids where it exists. Contaminants in solution in the
repository are moved out and transported downstream in the marker bed.

This scenario will quickly move contaminants to the land withdrawal boundary with approximately
the same concentration as the brine within WIPP. The concentration at the boundary is entirely dependent
upon the solubility of the waste in the repository brine. Sorption in the marker bed can only slow the
transport to the boundary. Since we are assuming flow in Marker Bed 139 which is approximately 1 m
thick, it seems conservative to assume no dispersion and retardation. With a 10,000 year time frame the
retardation associated with sorption, unless it is very large, does not matter so long as the injection continues
for some period. The ultimate volume of contaminant reaching the boundary depends upon how long the
injection persists.

Two-Well Model
We modeled this scenario, including the contaminant transport. We make a number of
assumptions; these are summarized in Table 6.1:

!
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Table 6.1

Model Assumptions
Fracture

,-,'
I

Hydraulic Conductivity

K

3 ;ic 10·' m/sec

Far Field

WIPP

0

same as fracture

Well

(equivalent permeability of crack)

Specific Storage

s.

0

(steady flow)

0

Porosity

0.04 (this value indicated in the CCA for hydrofra.ced anhydrite)

Pressure

14.7 MPa (lithostatic)

Well Flow Rates

model result (2.3

Fracture Domain

8 km diameter

Dispersion Coefficient

0

Sorption'

0

;ic

ambient

10·3 m 3/sec: in a out. steady flow)

Injection Well
9. 7 MP a surl'ace
16.7Mpa @MB

Outflow Well
0 MPa surface
14.7MPa@MB

(no retardation)

With pressures at both wells specified (inflow & outflow wells) we adjusted the flow rate of the
outflow well until the head remains above lithostatic throughout the flow domain. The resulting flow rate is
approximately that determined for the scenario in Chapter 5.
Swift et al. (1997) commented that one could not maintain a lithostatic pressure in the :Marker Bed
at the outflow well. This is not true; one simply has to have a head loss in the well equal to the difference
between 1) hydrostatic head at the depth of the marker bed, and 2) lithostatic head at this point. A well
with an equivalent open diameter between I and 2 inches provides the necessary bead loss to maintain the
bottom of the well at lithostatic pressure.

WIPP Contaminant Concentration
The WIPP Sensitivity Analysis (CCA Appendix SA) contains plots of contaminant concentration,
for a full set of PA realizations, in both Salado and Castile brine with magnesium oxide backfill. In the first
2000 years, typical concentrations for the set of PA realizations ranged from 10·2 to 10·3 EPA Units/m3 .
Figure 10. I is the plot of contaminant concentration in WIPP in EPA Units versus time. For the purposes of
this analyses we use a concentration of 10·3 EPA Units/m3-at the low end of the typical PA calculations.
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Radionuclide concentration in EPA Units/m3 in WIPP with MgO backfill
(from WIPP Appendix SA).
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Model Results
For the transport calculations we use the code, IDB-MOC, a method of characteristics co<le
developed for PCs (Bredehoeft, 1994). This code is based upon an earlier code MOC (Konikow and
Bredehoeft, 1978).
Figure 6.2 is a plot of the hydraulic head showing the two wells. Flow is 1) in at the injection well
2) through the fractured marker bed, 3) through WIPP, 4) back into the marker bed, and 5) to the outflow '
well. WIPP is positioned between the two wells. The repository is passive; its pressure is dictated by the
flow field between the two wells. As flow moves through WIPP, contaminants are moved by the flow field.
Figure 6.3 is a plot of contaminant concentration near the outflow well; concentration is expressed

as a percent of the concentration in WIPP. One sees the first arrival of the contaminants in approximately
7.5 years, that is followed by a build-up in concentrations. Concentrations at the outflow well are reduced
by the radial flow mixing of uncontaminated with contaminated brine at the well.
The system is modeled without either dispersion or sorption in the marker bed. The marker bed is
only one meter thick; both effects may be limited in such a thin bed, especially since it is hydraulically
fractured. Dispersion will spread the plume reducing the maximum concentrations; the total mass
transported is the same; it is simply spread out by dispersion. Sorption creates retardation, the plume moves
slower than the fluid velocity predicts. With sorption, the plume still gets there; it moves more slowly
Figure 6.4 is an isometric projection of the plume. Again, the concentration is plotted as a
percentage of the concentration in WIPP. The plume is as wide as the repository, approximately 750 m.
One can see that a substantial volume of contaminated brine crosses the regulatory boundary.
Figure 6.5 is a plot of the integrated releases from WIPP, in EPA units, at differing distances. One
must integrate the mass of contaminate to produce Figure 6.5. This plot indicates when the transport of
contaminants would violate the EPA standard. The modeling suggests that 50 EPA Units cross the
regulatory boundary in approximately 13 years.

Concluding Remarks-Back of the Envelope Check
The transport associated with this scenario is so large that we wish to check the model with a
simple calculation. The velocity of flow is given by Darcy's Law:
v = (Kin) Oh/at
where

v is the velocity of flow;
K is the hydraulic conductivity;
n is the porosity;
Oh/81 is the hydraulic gradient.

The flux of fluid is given as:
Q=vn
To obtain the flow into or out of the WIPP, we integrate the flux in the marker bed either ~cam
or downstream from the repository. Since the flow field is simple and one dimensional in the vicinity of' the
repository, the flux through WIPP is easily derived:

OIDlal thru WIPl' = Q • wmrmal "'!law • H.....x.... bed
where

Wis the width ofWIPP normal to the flow field; and
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H is the height of the maker bed.
We can substitute numbers in this equation:
v = 0.8 x 10·5 m/sec;
n - 0.04
W= 750m

H

.. -

=

1

m

Q = 2.4 x 10-c ml/sec; or 21 ml/day; 7600 ml/year.

therefore:

The flow through the repository is approximately 10 % of the well flow. At this rate one repository
pore volume flows through WIPP in 6.6 years; this flow has the potential to totally replace the fluid in the
repository (the repository after consolidation has a pore volume of approximately 50,000 ml). One pore
volume of repository brine with a concentration of contaminants of 1o·l EPA Units/ml contains 50 EPA
units; in this scenario this dissolved waste is transported to the land withdrawal boundary. (One EPA Unit
of contaminant, with a probability of l 0 %, violates the EPA licensing criteria.) It is easy to see that this
scenario poses problems for WIPP.

It is hard to predict the concentration of contaminants in the repository in a scenario in which it is
rapidly flushed. With rapid flushing the contaminant concentrations will be limited by the solution reaction
kinetics. We have not extended the release plots beyond the initial SO EPA Units in solution for this reason.
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Contaminant Concentration Downstream from WIPP
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Plot of contaminant concentration at differing distances from WIPP. Concentrations are
plotted as a percent of the concentration in WIPP.
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Contaminant Plume-Two Well Scenario
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Figure 6.4

Isometric projection of the contaminant plume in the two-well scenario.
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Integrated WIPP Releases
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Figure 6.5
Plot of the contaminant mass released from WIPP. The contaminant concentration in
3
3
WIPP is 10· EPA Units/m for this result. The three curves should converge with time; the spread in the
curves at later times is some measure of the model error.
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Chapter 7

Conclusions

The Bartman # 2 Bates well Blowout
Our review of the data continues to indicate that the blowout of the Hartman# 2 Bates well is best
explained as a hydrofrac in the lower Salado Formation that extends from the Texaco Rhodes-Yates
Waterflow to the well. This is the consensus of most investigators that examined the empirical data,
including us.

DOE and Sandia dismiss the interpretation that a hydrofrac happened at the# 2 Bates well

LEFM versus BRAGFLO
Linear Elastic Fracture Mechanics (LEFM) is a widely used and accepted model for fractures
including hydrofracs. BRAGFLO when compared to LEFM underestimates fracture radius by a factor of 5
times. Our review of the Sandia data does not present sufficient information to select the "porosity model"
used in BRAGFLO over the "aperture model". Numerous internal documents indicates Sandia's concern
about this problem. BRAGFLO in its cun'ent implementation is an inadequate model to predict the
extent of hydraulic fractJlres.
Stoetzel and Swift (1997) use BRAGFLO to compute hydrofrac radius. Their analysis is nonconservative in that they:
1. assume uniform permeability in the entire annular space between the borehole rock wall and
the casing; and
2. allow fluids to hydrofrac all the marker beds simulataneously.

These assumptions minimize tlu hydrofrac radius; they do not represent what happened at tlu Hartman
# 2 Bates well

Scenarios
We conclude that three well injection scenarios described in Bredehoeft (1997) still pose problems;
these are:

I.

hydrofrac extends from a leaking injection well into WIPP at low pressure;

2.

hydrofrac extends from a leaking injection well into WIPP when it is at litlwstatic
pressure;

J.

hydrofrac extends through WIPP and encounters a poorly plugged well that lea/cs upward.

Scenario number 3 has the highest negative consequences. It shows that the containment criteria are
significantly violated in a few years.

38

'·"

21 August, 1997

References Cited
Anderson, T.L. (1991) Fracture Mechanics-fandamentals and Applications: CRC Press, Boca Raton, FL.
Arguello, J.G., and C.M. Stone (1994) Sandia memorandum to F.T. Mendenhall-5 January, 1994: Sandi.a,
Albuquerque, NM.
Beauheim, R.L., S.M Howarth, P. Vaughn. S.W. Webb, and K. W. Larson (1994) Integrated modeling and
experimental programs to predict brine and gas flow at the Waste Isolation Ptlot Plant: Sandia (preprint of paper
submitted to Intcmational Journal of Rock mechanics) SAND94-0599C, 15 p.
Beauheim, R.L., W.R. W'1Wersik, and R.M. Roberts ( 1993) Coupled permeability and hydrofracture tests to assess the
waste-contamination properties offractured anhydrite: International Joumal of Rock mechanics, v. 30, p. 1159-1163.
Brcdehoeft., J.D. ( 1990) Microcomputer codes for simulating transient ground-water flow in two and three space
dimensions: U.S. Geological Survey Open-File Report 90-559, 106 p.
Brcdehoeft., J.D. (1994) JDB-MOC: ground-water flow and transport: GeoChcm Software, Inc, Reston, VA, 47 p. &
appendices.
Brcdehoeft., J. and P. Hall (1996) WIPP with magnesium oxide back-fill: prepared for NM Attornay General, 27 p.
Brock, D. (1986) Elementary Engineering Fracture Mechanics: 4111 Edition, Kluwer Academic Publishers, Netherlands.
Davies, P.B. (1990) Observations on interbed pressurization from phase 2, waste generated gas simulations: J\lllC 26,
1990 memo to B.M. Butcher and F.T. Mendenhall, Sandia National Laboratory, Albuquerque, NM.
DOE/WIPP (1996) Title 40CFR.part191. compliance certification application/or the Waste Isolation Pilot Plant,
appendix SA: DOE/WIPP Carlsbad, NM, 69 p.
Freeze, G.A., K. W. Larson. and P.B. Davies ( 1995) Coupled multiphase flow and closure analysis of repository
response to waste generated gas at the Waste Isolation Pilot Plant (WIPP): Sandia Report, SAND93-1986.
Gerstle, W., F. Mendenhall., and W. Wawersik (1996) Predicted gas-driven hydrofrac at WIPP: Sandia, Albuquerque,
NM.
Key, S., M. Fewell, P.Vaughn. M.Lord, and D. Labreche (1994) Background and basis for the fluid flow model
incorporated in BRAGFLO for representing pore pressure-induced alterations in permeability and porosity In the
anhydrite interbeds above and below the WIPP repository horizon: Sandia, SAND94-038 l, 31 p.
Konikow, L.F. and J .D. Brcdehoeft ( 1978) Computer model oftwo-dimensional solute transport and dispersion in
ground water: U.S. Geological Survey Techniques ofWatcr-Rcsoun::e Investigations, Chapter C2, Book 7, 37 p. &
appendices.
Kreitler, C.W., M.S. Akhter, W.F. Mullican Ill, A.J. Avakian, and A.E. Fryar (1994) Abandoned well characterization:
a methodology to evaluate regional hydraulic controls on flow from hydrocarbon reservoirs into underground
sources ofdrinlcing water: Texas Bureau of Economic Geology, Austin, TX, 149 p.
Larson, Kurt ( 1997) Derivation offracture parameters from experimental data: Sandia, Memo to Lori Dotson, dated
March 20, 1997.
Larson, K. and P. Davies ( 1993) Justification for larger exponential multiplier in fractured interbed permeability
correlation for 1994 Performance Assessment Calculations: Sandia memo to Martin Tierney, dated October 11, 1993.
La Venue, M.(1991) Anomalous Culebra water-level rises near the WIPP site: INTERA Technical Letter
Memoranum, January 29, 1991.

39

'
21 August, 1997

McKamc:y, K.E. (1996) Groundwater Issues: NMED/DOE Oversight Bureau, 34 p.
Mendenhall, F.T. and W. Gerstle (1993) WIPP anhydrite fracture modeling: Memorandum-1216/93, DOE CCA
References, WPO 39830, 11 p.
Petitjean. L. and B. Couet (1994) Modeling ofgas-driven fracture propagation for oil and gas stimulation:
Proceedings ofEurock '94, Rock Mechanics in Petroleum Engineering, Balkema. Rotterdam, Netherlands, P. 455-462.
Pollard, D.D. and G. Holzhausen (1979) On the mechanical interaction between a fluid-filled fracture and the earth's
surface: Tectonophysics, v. 53, p. 27-57.
Rubin, A.M. (1993) Tensile fracture of rock at high confining pressure: implication of dike propagation: Journal of
Geophysical Research. v. 98, no. B9, p 15919-15935.

Shlyapobersky, J. and A. Chunovsky (1994) Review of recent developments in fracture mechanics with petroleum
applications: Proceedings ofEurock '94, Rock Mechanics in Petroleum Engineering, Balkexrui, Rotterdam, Netherlands,
P. 381-389.
Silva, M.K. ( 1996) Fluid injection for salt water disposal and enhanced oil recovery as a potential problem for the
WIPP: proceedings ofa June J995 workshop and analysis: Publication of New Mexico Environmental Evaluation
Group# EEG-62, 188 p.
Stoelzel, D.M. and D.G. O'Brien (1996) The effects ofsalt water disposal and waterflooding on WIPP: Sandia
National Laboratory, Phase II FEPs Records Package-FEP NS-7a, 41 p. & appendices.
Stoelzel, D.M. and P.N. Swift ( 1997) Supplementary analysis of the effect ofsalt water disposal and waterflooding on
the WIPP: Sandia, WPO # 44158, 99 p.
Swift, P.N., D.M. Stoelzel, RL. Beaubcim, and P. Vaughn (1997) Technical review a/The HAR1MAN Scenario:
Implications for WIPP: written by John Bredehoeft: Sandia memo to M.S.Y. Chu (SWCF WPO # 45839), 29 p.
Wawersik, W.R, L.W. Carlson, J.A. Henfling, DJ. Borns, RL. Beauheim, C.L. Howard, and RM. Roberts (1997)
Hydraulic fracturing tests in anhydrite interbeds in the WIPP, Marker Beds 139 and 140: Sandia Report, SAND950596, 64 p.

Van Kirk, C., 1994, Report concerning salt water blow-out January, 1991 on the Bates lease-sections JO and 15,
township 26 south, range 27 east, NMDM. Lea County, New Merica: 16 p,& figures, & appendices.

40

,'

... ·;::
. ,·

.;.···

'I

~

'

l

•

.,

In The Matter Of:

State of New fafexico, et al. v.
Federico Pena, et al.

Pamela Zukas Rogers
Vol. 1, September 9, 1998

Bean & Associates, Inc.
Professional Court Reporting Service
500 Marquette, NW., Suite 280, Albuquerque, NM 87102
119 East Marcy, Suite 110, Santa Fe, New Mexico 87501
(800) 669-9492 or (505) 843-9494

Original File R0090998. VJ, 189 Pages
Min-U..scrlpt® File ID: 1178716504

Word Index included with this Min-U-Script®

State of New ~e:tico, et al v.
Federico Pena, et a.L

PaxJi.da Zukas Rogers

vol l, September 9, 1998
Paga 82

a:

Lot 1, excuse me. Yes. Over on the fourth
(2J page. there's a list of drums rejeaed from w:me
fJJ sm:am TA-55-43. Do you know why these were rejected?
foll
A: Yes.
[SJ
a: Why?
rSJ
A: The first three containers listed were
m rejeaed because they have items for process RB or
rs1 TDC. So they're rejected from TA·SS-43 because they
['JI do not occur under the envelope or the bubble of
r1CJ processes that we maintain as a boundary for
(11J TA·SS-43.
(12J
The l.aSt one was excluded - we state in the
r•.JJ acceptable knowledge report that the knowledge of
(14J isotopic composition of the waSte - i.e .. that it's
l'SJ 238 versus 239 - i.s imporu.m to verification that
r16J the waste was segregated.And in this case, the FRA...\.i
[171 results, which are the gamma spectroscopy results for
r1s1 this one wasce container, indicated a slight excess of
r19J Pu-239.
[201
Q: Do you have any - well, why is that excess
[21J of Pu-239 present in this drum; do you know?
(Z2J
A: No.
[2'J1
Q: Acrually, was the entirety of that drum
[24J rejected?
[2SJ
A: Yes, it appears - no, excuse me. Only the
£1l

:......:.....:_~~_..:._~'-.,!...~~~~~~~~~--'-~~~~~~

Page 84
[1J

is a requirement for visu:U e::cunirution. The

requirement i.s that you randomly choose from the
[JJ population of drums chat have been RTR'd for a ye:i.r's
C"I time a cert:tin portion oftho.5(: drums to be visually
[SJ c:omined. and the proportion depends on what's CJ.lied
[61 your miscertificition rate or annual miscertificition
m rate.
[8J
a: In the course of the visual e:x:unination of
[VJ five drums. wa.s anything observed which could be
[10J referred to as miscerJ.fication?
[111
A: Yes.
r12J
Q: ]USt what happened?
[131
A: We observed one of the four-liter
£1"1 containers, or slightly greater than four-liter
r1SJ container.
r1 111
a: Jusc one?
r171
A: No. I believe there was more than one that
r1SJ were sea.led such that they would qualify as a
[1iJ potenti:tlly se:iled container.
[20J
Q: And did those discoveries affca the
1211 miscertification rate?
[221
A: Ye!!.
!ZIJ
Q: And based on the - well. excuse me. Did
(241 the miscertification rate then increase?
[2S1
A: Yes.
(2J

Page 83

drum 57022, the daughter drum. is rejected.
(2J
(Exhibit 5 marlced for identification.)
r:i1
Q: Would you identify this document, please, if

r11

rSJ

Page 82 - Page 85 (24)

a: And based on the increasing miscertification

rate, was visual examination of additional drums
carried out?
£41
A: It has not been ~ed out yet. The
[SJ requirements are written in such a way that there is a
[Ill time lag between the update of the miscerti.fication
[7J rate and the acrual visual e-amination of the
[IJ containers. So for example, for all the containers we
[VI RTR'd in 1997, we had a certain miscerti.ficition rate
r1ai and that's how these containers which were RTR'd in
[111 1997 came to be randomly chosen for visual
[121 ex;1mjn:1.tion.
[131
Since the misccrti.fication then occurred, an
[14J additiom.l miscertification occurred in 1998. our
[1SJ roiscertification r:ate for 1998 then increases.And
[1111 wt means when we complete RTRing all the drums that
r17J we'll RTR in calendar yc::ir 1998, that we will then
[18] randomly choose: the! appropriate proportion of drums
r1iJ for visual cxami.nation.And that number of drums 'ilrill
f2IJI be 12.rgcr th.an if we had not had the
f21J roisccrtification.
[221
Q: Do you k:now what that number would be 'With
!ZIJ respect to - well, as compared to the five examined
1241 here?
[25J
A: The five c:cunined there arc only for WJ.Ste
(2J

[JJ

you can?
A: That's the waste determination report.
(61
Q: I see your signature on the ~d page. Did
m you have a role in preparing this document?
[8J
A: I reviewed it. yes.
['JI
Q: Did you make any ~gcs in it?
r10J
A: I believe so.
r111
Q: Do you know who was princi~ responsible
r121 for preparing this?
(1J1
A: Yes, it W2S a team effort between Jim Fox,
r14J Gary Rinehart.Alice Barr, tw0 technical editors,
r151 Sandy Wander, Ines Triay, and myself.
(!SJ
a: La me ask you about some specific passages
r17J here. On page 11 there's a reference to visu:iJ
[1SJ examination under 4.2.2.2.And it says, "A visu:iJ
p;i examination W2S performed on five of the origiml 36
C20J drums (the WIPP·requi.red statistical number) Wt held
[21J the 'llV:lSte in lot number 1 to verify the rca1-timc
[221 radiogr.phy interpret:1tion.s a.swell as the volumes
[231 estimated for e:1ch waste type.·
f24J
How was the number five established?
[251
A: Through the requiremencs of the QAPP, there
C"l
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Page 86

srream lot 5 and so they were: simply the conuine:s
[21 out of all the ones that were: r:indomly selected for
Pl r..'ut year that happened to be in this 'llr.lste stream
(4J lot. The acrual number of containers selected for
(SJ visual examirultion from containe:s that were RTR'd in
(SJ 1997 ,,,..s 26.
The reason for that is that we RTR'd very

('!

Pl

Q: Would you identify Exhibit 6, if you on?

A: It's a wrinen sum.n:.ary of ~.nen responses
to v.Tinen questions on the accepcble knowledge
f'J summary report for this Vw":l.Ste stream lot.
[SJ
0: Did you assist in preparing this?
(l!J
A: Yes.
m Q: I have just got a couple of questions about
1a1 few containers: Somewhere berw-een 200 and 300
[Bl this. On the top of page 2 you may """'nt to read
(9J containers.And we had a beginning miscertific:ition
(9J the m:i.cerial. It staru on page l. On the top of
(HJJ r:ue of 2 percent. In 1998 we are RTRing somewhere
PCJ page 2 there's a L\1'<1. note that says, "This
(11 1 between in excess of 3,0JO containers, and so the
ptJ cer-..ification plan atuchmenc. • refe:ring to theTA-55
(121 number that we will visually e::amine will go up
(121 generator at""..:ichmem. ·,,,..s intended co apply to debris
pJJ tenfold just because the number of containe:s has gone
(1JJ 'W"lste generated at TA-5 5 othe: than waste from the
(14J up tenfold, and then it will increase ag:iin because we
(14J Pu-238 fabrication line.•
('SJ did have the misce:---..ification.
(15J
Why is that the ose?
(16J
Q: What is the miscenification r:ite which will
(16J
A: Because the same procedun: for maintaining
(17J be used in determining the number of containers to be
(171 >v.iste records and for packaging w-aste is used both for
(1111 reviewed?
r111J w-aste generated from Pu-239 oper:itions and from Pu-238
p~
A: For 1998. that number has not been
11~ operations.
(201 officially calculated and placed into the records.
(201
Q: Well. the mtement seems to say that the
r<11 However, I have done a calculation. and it's 8
[21J certific:ition plan attachment 'IVlS not intended to
[22) percent.
[22) apply to Pu-239. I me:in. excuse me, v..-as intended to
{2JJ
a: Would you turn to attachment D, lot number
{2JJ apply to Pu-239 activities, but not Pu-238.
i24J l, 'llr.lste items? It's on page ~-I see listed
[24J
A: It applies to both.
f2SJ
here
well,
I
can
strike
that.
This
table
D
1
shows
[251
Q:
Oh, it does? It continues on saying,
:....:.~~~~~~~~~~~~~~~~~~~~~~
r.:i

~
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(4J

rSJ
rSJ
r7l
(Ill
(9J

(10J
(111

(121
PJJ
(14J

PSJ
Pei
(171
(!aJ

(!~
['20)

(21J
(ZZJ

f2J1
f24J

f2SJ

the original 36 drums that were specified to be in lot
number 1; is that right?
A: That's correct.
a: And I see listed here numbers 55403, 55476,
55695, and 56053. Have those drums been now certified
for shipment to WIPP?
A: No, they have not.
a: They have not? Have some oft.hem been
certified?
A: No.
a: Have successor cont:tiners, perhaps stulda.rd
v.raste boxes conuining the contents of those drums,
been certified?
A: Yes.
a: Were: the content:s of those drums all
subjected to visual examination?
A: No.
a: Which ones were?
A: The five containers wt are reported in the
visw.1 ex:un.imtion report. and you have the rclerence
to those numbers. The other ones were visually
inspected during repaclcaging, if they have been
n:paclcaged to date.
0: Oby.
(Exhibit 6 marked for identification.)

Bean &: Associates, Inc.,

843-9494
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"Appendix A of the Los Alamos u-ansuranic "W"aste
[21 certification plan for newly generated transuranic
~ waste" and it has a reference:. ·specifies a separate
f'J certification plan for Pu-238 v.raste of content codes
!SJ 004 and 005 (debris). That attachment was never
[6J v.Titten. •
m Does that rclresh your n:coUection as to
(I] whether there ~ intended to be a separate
(Ill certification plan for Pu-238 "W'aSte?
r1CJ
A: I'm not funiliar with the plans thatTA-55
r111 had for dealing with "Waste. However, waste generation
1121 records and the procedure that they use for pack.aging
r1JJ the 'llr.lste do not differ between 238 and 239.
(14J
Q: So if there is an attachment with a separate
(1Sl certificition plan for Pu-238 'IVlSte, that w-as supposed
(11!J to be prepared, but 'WaS never done? You don't know
(17} about it?
111

(!Ill

A: Nope.

(1~

Q: Would you look: over on page 6 of this? The
question appcus in the middle of the page, "Please
[21J exp!.ai.n md provide docuroenution on why the AK
[22) determirul.tions by Jw.n Corpion in 1992 are not
f2J1 acceptable.·
[241
Do you see that? Then there's an answer.
C2SJ
A: Uh-huh.
(201

(25) Page 86 - Page 8 9

TECHNICAL TESTIMONY PRESENTED BY CARD TO NMED
ON THE DRAFT PERMIT TO DISPOSE OF HAZARDOUS WASTE AT WI
by Richard Hayes Phillips, Ph.D.
INTRODUCTION
The United States Department of Enerbl)' (DOE) seeks a RCRA pennit from the New Mexico
Environment Department (NMED) to dispose of hazardous waste at the Waste Isolation Pilot Plant
(WIPP). NMED now solicits technical testimony on its Draft Pennit. CARD has submitted to NMED
original scientific studies relating to the geology and hydrology of the WIPP site and vicinity. Except
where these reports deal specifically with transport of radionuclides in groundwater, a matter under the
jurisdiction of the Environmental Protection Agency (EPA), these reports are directly relevant to
Modules V and VII of the Draft Pennit.
The following comments are divided into five sections: ( 1) changes to the Draft Pennit, proposed by
DOE and accepted by NMED, that should be rejected; (2) the inability of the WQSP monitoring wells
to detect groundwater contamination in the Rustler aquifer; (3) the failure to map the drainage patterns
at WIPP; (4) the likelihood of irreparable hann due to irretrievability of the waste; and (5) summary
statements of the purpose, scope, and significant findings of relevant studies submitted by CARD.

I. CERTAIN CHANGES TO DRAFT PERMIT, PROPOSED BY DOE, SHOULD BE REJECTED

On August 14, 1998 DOE presented cmmnents on NMED's Draft Pennit. As Task I of Pennit Module
VII, NMED requires DOE to prepare an RFI Work Plan. DOE considered certain provisions regarding
geology and hydrology to be unduly burdensome, so DOE proposed changes in the wording. On
November 13, 1998 NMED issued a revised Draft Pennit that incorporated these changes. CARD
believes that DO E's proposed changes are self-serving and evasive of responsibility, and that it would
be inappropriate for NMED, as a regulatory agency, to adopt them.
*On Page VII-29 (3.a. l .d), NMED originally required DOE to reference all environmental, geologic
and hydrologic studies perfonned by anyone, at or near WIPP, with a short summary of the purpose,
scope, and significant findings thereof. DOE proposes to reference and summarize not all studies, but
"a representative number ofrelevant" studies. Who shall decide what is relevant? Does DOE get to
decide because DOE would be writing the Work Plan? Does NMED believe that DOE would not
abuse such discretion? If DOE fails to include studies that are relevant but unfavorable to WIPP, does
NMED have the ability and the inclination to track down such studies on its own? As Part IV of these
comments, CARD provides short summaries of the purpose, scope, and significant findings of relevant
studies submitted by CARD to NMED.
*On Page VII-30 (3.a.2.b.2), NMED originally required DOE to describe the geology and hydrology
of all potential mi!:,rration pathways. DOE proposes to provide only "relevant" infonnation. Again,
who shall decide what is relevant? Does DOE get to decide what potential pathways are relevant, and
what infonnation about them is relevant? Does NMED believe that DOE would not abuse such
discretion? The !:,'TOtmdwater monitoring plan in the Draft Pennit (Module V) treats the Culebra as the
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only potential pathway in the Rustler Formation (as evidenced by the depths of the test wells), and as a
porous, homogeneous medium (as evidenced by the random locations of the test wells). This is
contrary to evidence presented in each and every study submitted by CARD and expressly referenced in
Part V of these comments. The evidence shows that all members of the Rustler Fonnation are karstic,
recharged by rainwater, and involved in t,>roundwater transport.

II. WQSP MONITORING WELLS DO NOT INTERCEPT GROUNDWATER PATHWAYS
Pennit Module V (V.C.1, pp. V-1 & V-2) states that the Detection Monitoring Program (DMP) for
groundwater contamination shall consist of seven test wells -- six in the Culebra dolomite (WQSP-1,
WQSP-2, WQSP-3, WQSP-4, WQSP-5 and WQSP-6) and one in the Dewey Lake Redbeds (WQSP6a). No other geologic strata are to be monitored, and no other test well locations are contemplated.
The six test wells completed to the Rustler aquifer are all in the Culebra dolomite. This reflects DOE's
erroneous concept of the Culebra as a confined aquifer, bounded above and below by impermeable
anhydrite beds. There is ample evidence that the Rustler is recharged by rainwater (Phillips, Rainwater
Recharge, all; Phillips and Snow, Potential Flow Paths, pp. 1-4; Phillips, Rebuttal to DOE, pp. 4-7, 15,
17, 19; Snow, Reply to DOE, p. I 0), and that all members of the Rustler are involved in groundwater
transport (Phillips, Rebuttal to DOE, pp. 2-3, 11-12, 28-30).
The six Culebra test wells are located at random, in a hexagonal array, surrounding the WIPP
repository. Six monitoring wells, some of them hydraulically up gradient from the hazardous waste
facility being monitored, 1night not be considered sufficient for an ordinary landfill, and are surely
insufficient for the national nuclear waste dump. The random locations of the test wells (a perfect
geometric pattern) might be appropriate if the Rustler were a porous, homogeneous, isotropic medium
(e.g., sand and gravel) in which groundwater flows uniformly and predictably downgradient. They are
not appropriate in a fractured, heterogeneous, anisotropic medium with solution-enhanced groundwater
· pathways, such as the karstic Rustler aquifer. In karst, groundwater flows through discrete channels
comprising a small fraction, typically 0. I%, of the total rock volume. Test wells, unless specifically
located to intercept the groundwater channels, are likely to miss them.
There is ample evidence of karst in the Rustler at and near the WIPP site (Phillips, Dissertation,
Chapters II, IV, V and VII); Phillips, Cavernous Zones, all; Phillips, Rebuttal to DOE, pp. 3-4, 19-20,
26; Phillips, Supplement to Rebuttal, all; Snow, Comments on CCA, pp. 11-13; Snow, Reply to DOE,
pp. 11-12). Potential groundwater pathways from the WIPP repository to Nash Draw have been
identified (Phillips and Snow, Potential Flow Paths, pp. 8-14; Phillips, Rebuttal to DOE, pp. 2-3, 7-13),
and groundwater travel times as short as ten years have been calculated along these pathways (Phillips
and Snow, Conceptual Model, pp. 10-20; Snow, General Hydrological Conditions, pp. 8-11 ). None of
the WQSP test wells are known to intercept these t,>rotmdwater pathways, and therefore they cannot be
relied upon to detect t,>roundwater contamination (Phillips and Snow, Conceptual Model, pp. 19-20).
Other locations, known to be in or near these gr0tmdwater pathways, should be monitored also, to wit:
H-3, DOE-I, H-11 and H-7 in the Culebra, and H-3, WIPP-13, WIPP-33 and WIPP-25 in the Magenta.
The proposal to monitor only one test well in the Dewey Lake Redbeds (WQSP-6a) is a token gesture.
At WQSP-6a the Dewey Lake produced 12 gallons per minute of potable water, and so it is a good
2

choice, although the Dewey Lake was more productive at other locations (Phillips, Rainwater Recharge,
Table 2) and should be monitored at these locations also.
NMED states that the DMP "is necessary to demonstrate compliance" with environmental standards.
It is therefore incumbent upon NMED to require that groundwater be monitored at the test wells most
likely to detect contamination. Failure to do so would mn the risk that a breach of containment would
remain undetected until much of Nash Draw becomes contaminated.

III. DRAINAGE PATTERNS AT WIPP HA VE NOT BEEN MAPPED
DOE has not mapped the drainage patterns at and near the WIPP site, contrary to the provision in the
Draft Pennit requiring DOE to do so (Permit Module VII, Task I, RFI Work Plan, 3.a.1.a.3, p. VII-28).
Drainage at WIPP is almost entirely underground. No pennanent water courses are shown on the
USGS topographic maps (Los Medanos and Livingston Ridge 7.5 minute quadrangles), and the only
ephemeral water course, which drains into the Hill Tank, extends less than 1000 feet into the WIPP site
(W 1/2 sec 19, T 22 S, R 31 E). The lack of surface runoff is characteristic of a karstland. It is not due
to inadequate precipitation, which averages more than 14 inches per year at Carlsbad. Rapid rainwater
recharge has been observed at the WIPP-33 sinkhole (Phillips, Dissertation, pp. 84, 86). Water levels
in Magenta and Culebra test wells have been correlated with rainfall (Phillips, Rebuttal to DOE, p. 17;
Phillips and Snow, Conceptual Model, p. 10). The regional water balance shows that about 5% of
precipitation infiltrates to the Rustler aquifer (Phillips, Dissertation, pp. 219-224; Phillips and Snow,
Conceptual Model, p. 19). Total dissolved solids in Culebra groundwater within the WIPP site vary by
a factor of25 (Phillips, Rainwater Recharge, pp. 9-11, Figures I and 2). This should demonstrate that
freshwater recharge is occurring (Phillips and Snow, Potential Flow Paths, p. 4 ). NMED' s acceptance
of DO E's "new conceptualization" to the contrary (Attachment L, pp. L-6, L-7) makes it appear that
NMED has been unduly influenced by the applicant and has not properly evaluated the evidence.
A highly transmissive flow path, primarily through the Culebra, exists in the southeastern part of the
WIPP site. Culebra transmissivity along this flow path has been measured at 19.0 ft2/day at H-3, 33.0
ft2/day at DOE-I, 43.0 ft2/day at H-11, and 1430 ft2/day at H-7 (Phillips, Rebuttal to DOE, Table 1).
Multi-well pump tests have shown H-3, DOE-1 and H-11 to be hydraulically connected (Phillips and
Snow, Potential Flow Paths, pp. 10-11; Phillips and Snow, Conceph1al Model, p. 17). There is strong
evidence of another flow path, primarily through the Magenta, in the northwestern part of the WIPP site
(Phillips and Snow, Potential Flow Paths, pp. 12-13; Phillips, Rebuttal to DOE, pp. 2-3; Phillips and
Snow, Conceph1al Model, p. 16). At H-3 the Magenta produced 6 gallons per minute with a 6-foot
drawdown, compared to 25 gallons per day in the Culebra (CCA, Appendix GCR, p. 6-53). At WIPP13 the Magenta is "broken and shattered," whereas the Culebra is not (SAND82-1880, pp. 11-13 ). At
WIPP-33 five water-filled caverns were found in the Magenta, Forty-Niner and Dewey Lake, and none
were in the Culebra (SAND80-2011, pp. 10-17). At WIPP-25 Magenta transmissivity was measured at
375 ft2/day, compared to 270 ft2/day in the Culebra (CCA, Appendix HYDRO, Table 7). Multi-well
pump tests have shown WIPP-13 and WIPP-25 to be hydraulically connected. It is wrong for the
Detection Monitoring Prohrram to disregard these pathways and ignore the Magenta altogether.
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IV. HARM WOULD BE IRREPARABLE BECAUSE THE WASTE IS NOT RETRIEVABLE
The detection of groundwater contamination at WIPP monitoring wells would constitute not a
preventive measure, but a confirmation of failure. For a breach of containment at WIPP, no remedial
action would be possible. The waste could not be retrieved, and the groundwater quality could not be
restored. The harm would be irreparable.
DOE plans to emplace hazardous waste in steel drums in direct contact with salt, the most corrosive
host rock imaginable. Upon closure, WIPP will be a wet repository due to steady inflow of brine. The
tunnels themselves are subject to salt creep; the floors heave, the roofs collapse, and the walls close in.
Retrieval of waste would involve crushed drums and plywood boxes under tons of fractured salt, with
contaminated brine dispersed throughout. The volume of contaminated salt might be many times
greater than the volume of the original waste. Because some of the waste (RH-TRU) is too hot to
handle, retrieval would have to be attempted remotely, by machine. The waste would have to be
packaged and hauled to another dump site. In short, retrieval of waste would be impractical. Land
abandonment would be far more likely to happen. (Snow, Comments on CCA, pp. 1-2).
Contamination at a monitoring well would suggest that the entire groundwater pathway from the WIPP
repository to the test well had become contaminated. Corrective action would require the pumping of
contaminated water from a number of test wells drilled directly into the groundwater pathway and the
injection of clean water into wells upgradient. Such action would be futile because the source of
contamination would be continuous, the waste being irretrievable.

V. SUMMARY STATEMENTS OF RELEVANT STUDIES SUBMITTED BY CARD
Phillips, Richard H., Pro:,pectsfor Regional Groum:iv. ater Contamination due to Karst Landforms in
Mesca!ero Caliche at the WIPP Site near Carlsbad, New Mexico, unpublished doctoral dissertation,
University of Oregon, 1987. Selected topographic depressions were investigated to determine their
origins and hydrologic functions. Techniques included map and air photo interpretation, reconstruction
of subsurface caliche topography from 1000 auger holes, and description of caliche and sandstone
profiles in ten backhoe trenches. The results are presented in fonn line maps, structure contour maps,
geomorphic cross-sections, isopach maps, and photographs of trench exposures. The WIPP site and
vicinity was found to contain disappearing arroyos, collapse sinks, solution-subsidence dolines, and
solution pipes in caliche; all facilitate rainwater recharge of the Rustler. A water balance and a
geochemical analysis of the Nash Draw watershed and nearby brine springs were undertaken to
determine which aquifers discharge where and in what quantities, the rates of evapotranspiration
and rainwater recharge, and the most likely discharge point for contaminated water from WIPP.
1

Phillips, Richard H., Cavernous Zones at the WIPP Site. Evidence ofkarst at the WIPP site is
gathered and presented. Zones of unconsolidated or cavernous rock in Rustler mudstone, in both the
Forty-Niner and the Lower Unnamed Members, are correlated stratigraphically across the WIPP site;
a zone of dissolution in Tamarisk gypsum is identified; encounters of caverns in the Dewey Lake
Redbeds are reported; and karst sinkholes at H-7, WIPP-33 and WIPP-14 are described in detail.
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Phillips, Richard H., Rainwater Recharge at the WIPP Site. Evidence of rainwater recharge at the
WIPP site is gathered and presented. Mescalero caliche, Gatuna sandstone, and the Dewey Lake
Redbeds are shown to be transmissive to rainwater recharge. Water in the Dewey Lake Redbeds is
commonplace and potable; recharge occurs where the Santa Rosa sandstone is absent. Groundwater
and karst features are found in all members of the Rustler Formation. Water in the Culebra dolomite
is everywhere unsaturated, in places potable, and freshest where recharge is greatest.
Phillips, Richard H. and Snow, David T., Potential Flow Paths from the WIPP Site to the Accessible
Environment. Flow paths from the WIPP site are primarily directed along karst channels and solutionenlarged fractures, allowing rapid transport to the accessible environment. Potential flow paths from
the WIPP site to Nash Draw are identified, consistent with geophysical logs, lithologic descriptions,
washouts during drilling, loss of core, lost circulation of drilling fluid, caverns identified by drilling,
multi-well pump tests, high transmissivity, hydraulic heads, groundwater geochemistry, dissolution of
halite, distribution of salinity, karst geomorphology, air photo interpretation, sinkholes identified by
angering, field observations ofrainwater recharge at WIPP-33, field observations of groundwater
discharge at Laguna Pequena, and the regional water balance.
Snow, David T., Comments on DOE 's Compliance Certification Application, 1996, for the Waste
Isolation Pilot Plant, New Mexico. This study, in relevant part, finds that retrieval of waste would be
impractical (pp. 1-2), and describes karst geomorphology and hydrology in the Rustler (pp. 9-13).
Snow, David T., Reply to DOE Comment Re5ponses dated July 3, 1997 on the DOE CCA. This sn1dy,
in relevant part, describes karst hydrology in the Rustler (pp. 9-13 ).
Phillips, Richard H., Rebuttal to DOE Response to "CARD Comments 7 to 22, "pages 26-../6. This
study, in relevant part, identifies groundwater flow paths involving all members of the Rustler, presents
evidence ofkarst in the Rustler, and presents evidence of rainwater recharge to the Rustler.
Phillips, Richard H., Supplement to CARD Rebuttal to DOE Re5ponse to CARD Comments. This
study presents previously unpublished evidence of karst in the Rustler, including photographs of core,
geophysical logs, lithologic descriptions, and the findings of a resistivity survey.
Snow, David T., General Hydrological Conditions at the WJPP Site. This study identifies
inadequacies in DOE' s hydrological investigations, discusses the characteristics of evaporite karst,
and analyzes groundwater flow under karst conditions from the WIPP site to Nash Draw.
Phillips, Richard H. and Snow, David T., A Conceptual Mode/for Contaminant Transport in Karst
Aqu(fers at the WIPP Site. This study presents an alternative conceptual model which treats the WIPP
site and vicinity as a karstland. The reader is familiarized with the concepts and terminology ofkarst
geomorphology and hydrology, a published model for prediction of groundwater flow paths in karst is
summarized, and the karst model is applied to the WIPP site. The sn1dy presents evidence of rainwater
recharge to the Rustler, maps the position of the water table in the stratigraphic column, estimates
e~fective porosity in the Rustler, identifies highly transmissive !:,'Toundwater flow paths from the WIPP
site ~o Na_sh Dra:W, calculates groundwater travel times as short as ten years along these flow paths,
and 1dent1fies m1srepresentative data used by DOE.
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~itizens

For Alternatives To Radioactive Dumping

144 Harvard SE, Albuquerque, New Mexico 87106
(505) 266-2663

Comments on the revised draft Permit for the Waste Isolation Pilot Plant (WIPP)
USEPA No. NM4890139088
January 18, 19999
Note that the following are comments from Citizens for Alternatives to Radioactive Dumping (CARD)
and are in addition to CARD comments written by Dr. Richard Phillips. Questions, comments or
notifications relating to these comments should be sent to Deborah Reade at 117 Duran Street, Santa
Fe, NM 87501 (505-986-9284, reade @nets.com), as well as to CARD at the address above.
MODULE I
l.D.7. Proper Operation and Maintenance
Permittees must be required to prove through documentation and testing that all computer systems at
WIPP (hardware and software) are Y2K compatible. No waste should be received at WIPP until at
least after January 2000 to see if Y2K problems have indeed been taken care of.

MODULE II
11.B.1 Off-site Wastes
CARD supports the original wording of the May 15, 1998 draft permit which required a
modification of the Permit approving each generator/storage site's ability to characterize
waste to the requirements of the Waste Analysis Plan (WAP). Each generator/storage site is
unique in processes used, waste generated and characterization needed. Even this permit
states in B1-3a while describing radiography that " ... it is expected there will be some variation
within a given component between sites." The Permittees should not be allowed to "selfcertify" that waste is appropriately characterized at the generator/storage sites.
11.C.1 Waste Analysis Plan
Again, CARD supports the May 15, 1998 wording of this paragraph supporting a modification
of the Permit for each generator/storage site.
11.C.1.b, 11.C.1.c, 11.C.1.d, 11.C.1.e
CARD believes there are inadequacies in each of these sections, but will cover them in more
detail under references to specific attachments.

11.C.1.f Quality assurance
CARD supports the May 15, 1998 wording that "The Secretary shall participate in such audits
as necessary ... " instead of the wording under 11.C.2.b. Observation of audit that the Secretary
may observe such audits as necessary ... " CARD believes that at least until the
generator/storage sites have proven an historical exemplary track record in characterizing
the wastes, NMED must physically audit the characterization process. In addition, the
financial burden for this should not be on the state of New Mexico but on the Permittees.
11.C.3.d Chemical incompatibility
wastes incompatible with packaging materials are prohibited under this section. However, a
large amount (perhaps most) of the waste is packaged in plastic bags which can create a
static electrical spark igniting flammable gasses in the waste (EEG report EEG-48: An
Assessment of the Flammability and Explosion Potential of Transuranic Waste, 4.1.2 and
Sandia National Laboratories memo dated Jan. 5, 1990 from Scott Slezak, Al Lappin to
Darrell Mercer, Craig Fredrickson). Waste can be stored in the Waste Handling Building for
up to one year, enough time to generate flammable quantities of methane in some drums.
Waste packaged in this manner should be prohibited from WIPP.
11.C.3.j Radiographic/visual examination
Here (and elsewhere) you state that waste containers must undergo either radiographic or
visual examination. Yet, in other places throughout this permit (noted below) you state that
waste containers must undergo radiographic and visual examination. CARD supports visual
examination of all containers.
11.C.3.I Treatment standard
This section was deleted from the current permit version. CARD believes that it should be
replaced and that all mixed wastes should be treated to treatment standards or receive an
exemption. NMED has the legal right to require these wastes to be treated.
MODULE Ill
111.D. COMPATIBILITY OF WASTE WITH CONTAINERS
Again, containers lined with polymeric materials should be specifically prohibited from WIPP.
(see 11.C.3.d above)
111.F. CONTAINMENT SYSTEMS
CARD questions whether the secondary containment system in the Waste Handling Building
(WHB) consisting of special coating on the floor is adequate. It has been stated by Charles
Loftus, former Project Engineer for the U.S. Army Corp of Engineers at the WIPP site that the
floor coating was not applied to areas of the floor under objects that were attached to the
floor. If this deficiency still exists, it should be corrected before waste can be stored in the
WHB. (Statement from Charles M. Loftus)
111.G.1. Inspection of 55-Gallon Drum Seven-Packs
The Permittee must be required to inspect the center drum of a 55-gallon seven-pack
assembly. There are potentially thousands of center drums that would not be inspected. It is
not credible that the center drum is less likely to have problems, than the outer drums. If
inspection is necessary for safety for the outer drums, the same is true of the center drum. If
the center drum cannot be inspected, the seven-pack configuration should not be used or an
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empty spacer drum should be used as the center drum (turning the seven-pack into a sixpack).

MODULE IV
IV.D VOLATILE ORGANIC COMPOUND CONCENTRATION LIMITS
There should be individual drum limits as well as room-based limits. Methylene Chloride in
particular could be a threat to the life or health of a worker if that worker were exposed to high
concentrations in an individual drum through a drum puncture or drum drop that resulted in
the lid popping off. If such a worker were immobilized during such an accident, he would be
unable to get away from the drum and lessen his exposure.
IV.D.1 Room-Based Limits
CARD objects to the large increases allowed in Table IV.D.1 for VOC room-based limits.
VI MODULE VI
VI.A. MODULE HIGHLIGHTS
Post-closure care requirements for each Underground Hazardous Waste Disposal Unit
(HWDU) should continue until the end of the operational phase, not just for 30 years.
Workers should not be in the WIPP underground with Underground HWDUs that are not
monitored. Especially since the unmonitored Underground HWDUs would be the oldest and
therefore the most likely to have problems.
ATTACHMENT 8: WASTE ANALYSIS PLAN
8-1 c Waste Prohibited at the WIPP Facility
Wastes incompatible with container and packaging materials are prohibited. Waste
packaged with plastic bags and liners should be specifically prohibited (see 11.C.3.d above).
8-1 d Control of Waste Acceptance
CARD supports the re-introduction of the deleted section requiring the prohibition of any
waste restricted from land disposal which has not been treated to treatment standards and
not exempted from those standards (see 11.C.3.I above)
B-1 d requires radiographic or visual examination verification that a waste container holds no
more than 1 percent volume of liquid in any container. However, A container that is 100% full
of liquid would not necessarily show up through radiography. CARD believes therefore, that
all debris wastes should be subject to visual examination.
B-1 d states that all containers are vented so that all gases generated by radiolytic and
microbial processes will escape, preventing over-pressurization. However, gases in inner
confinement layers cannot escape and could cause over-pressurization.

8-3c Radiography and Visual Examination
Here the permit states that visual examination will be used on every waste container,
although only a percentage will be examined in other sections. Again, the permit states that
radiography can detect liquid wastes, but CARD believes it cannot detect a 100% full
container of liquid.
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B-3d Characterization Techniques and Frequency for Newly Generated and
Retrievably Stored Waste
Again, the permit states that VE will be used to verify all retrievably stored TRU mixed waste
and newly generated waste. At the end of this section the permit states that Repackaged
waste shall undergo characterization required of newly generated waste. However, the
characterization of newly generated waste is less stringent than that of retrievably stored
waste. Much of the repackaged waste will be various kinds of process residues from Rocky
Flats. These wastes should be specifically required to be characterized under the more
stringent requirements of retrievably stored waste.
B-3d(1 )(a) Sampling of Newly Generated Homogenous Solids
Newly generated mixed waste streams of homogeneous solids are sampled only once per
year under the permit unless there are process changes or fluctuations. It is unclear whether
or not process residues would be considered as "process batches". If repackaging is
considered the "process", process residues from Rocky Flats and elsewhere that are
repackaged might only be sampled once per year. This level of sampling would be
inadequate. Repackaged process residues should have their sampling procedures specified.
B-3d(2) Retrievably Stored Waste
In this section the permit states that only a statistically selected number of the TRU mixed
waste container population will be visually examined whereas in other sections of the permit
it is stated that all of the containers will be visually examined.
ATTACHMENT 81: WASTE CHARACTERIZATION SAMPLING METHODS
B1-3a Methods Requirements
The permit states that "... it is expected there will be some variation within a given component
between sites." Since waste characterization will be performed on waste that is different at
each generator/storage site and since characterization techniques will also vary from site to
site, It is important that each generator/storage site's waste certification ability be regulated by
and directly audited by NMED. Modifications should be re-introduced into the permit
requiring this.
ATTACHMENT 82: STATISTICAL METHODS USED IN SAMPLING AND ANALYSIS
82-1 Approach for Statistically Selecting Waste Containers for Visual Inspection
It is not sufficient only to visually examine 2% of the radiography-certified waste as a quality
control check on radiographic examination. This is based on short-term experience at one
generator/storage site (INEL). Because WIPP has not opened, there is no historical
experience in waste certification under the WAP at any site. In addition, each site is unique
and rates from one site cannot apply to another.
For various reasons stated above, CARD believe, at least initially, that all retrievably stored
waste containers should undergo both radiography and visual examination. Until
generator/storage sites have been characterizing waste for at least a year under actual
operating conditions, there is no other way to demonstrate actual miscertification rates.
In fact, there is evidence that at least in some instances, miscertification can run as high as
28% or even 58%. EEG-61 Review of the WIPP Draft Application to show compliance with
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EPA Transuranic Waste Disposal Standards addresses this issue when discussing the 2
percent miscertification rate at INEL. In reality, of 80 drums selected from a WAC certified
population at INEL, 58% were miscertified.
If 100% of the containers are not visually examined, certainly 58% should be visually
examined since this is the highest miscertification rate which has actually been shown to be
possible.

82-2 Approach for Statistically Selecting Retrievably Stored Waste Containers for
Totals Analysis
CARD supports the wording of the May 15, 1998 permit requiring 5 waste containers or 5% of
the containers from the waste stream, whichever is larger to be sampled for totals analysis.
Sampling only 5 waste containers is inadequate.
ATTACHMENT 84; TRU MIXED WASTE CHARACTERIZATION USING ACCEPTABLE
KNOWLEDGE
84-2c Supplemental Acceptable Knowledge Information
CARD supports the May 15, 1998 wording of "shall" use this information rather than "may"
use this information in the new version of this section. CARD believes that so-called
Acceptable Knowledge is extremely weak under the best circumstances and every bit of
information that exists should be required to be used.
84-3d Requirements for Confirmation of Acceptable Knowledge Information
The permit states that radiography or visual examination, headspace-gas sampling and
analysis and solidified waste sampling and analysis will be used to confirm acceptable
knowledge information. In fact, however, only visual examination of debris wastes will be
able to confirm acceptable knowledge for non-VOC hazardous materials. Therefore all
retrievably stored containers of debris waste should be visually examined.
ATTACHMENT E: E-2f Releases to Atmosphere
The permit states that the metal in the TAU mixed waste ... is present in bricks and shielding
rather than in particulate form. However, un-solidified process residues should be examined
further to see if, in their case, this statement is always true.
E-2g Flammable Gas Concentration Control
Flammable Gas Concentration underground at WIPP could be of danger to health and
safety. Particularly in closed rooms and panels, methane and other gasses could build up to
flammable/detonable concentrations (Sandia National Laboratories memo dated Jan. 5,
1990 from Scott Slezak, Al Lappin to Darrell Mercer, Craig Fredrickson).
If fracturing in the salt allows gasses to "bleed off", there could be gas throughout the salt
around the excavated areas, or toxic and/or flammable gasses could migrate into active
areas of the repository. (Reply to DOE Comment Responses dated July 3, 1997 on the DOE
CCA .by David T. Snow, Ph.D., P.E.)

ATTACHMENT F: Containment (Page F-7, line 29 through Page F-8 line 8)
If there are items attached to the floor under which the coating has not been applied,
secondary containment is breached in the WHB and the floor cannot be inspected under
these attached items.
5

Fire (starting Page F-22 line 20)
The effects of Fire on the health and safety of personnel are inadequately analyzed in the
permit. Especially the potential for a container fire in the WHB, the receipt of a TRUPACT-11
which is burning, or a room/panel fire underground. (Sandia National Laboratories memo
dated Jan. 5, 1990 from Scott Slezak, Al Lappin to Darrell Mercer, Craig Fredrickson). The
role of hazardous and flammable gasses leading to fire (or explosion) are inadequately
analyzed in the permit.
Explosion (starting Page F-24, line 31)
Statements in the previous paragraph apply here as well. In addition, the relationship of an
explosion in a closed room or panel (e.g. methane gas explosion) to a roof fall in an "active"
room is not analyzed. Danger to workers underground due to a roof fall itself and the
potential for a roof fall to crush containers in an active room releasing hazardous VOCs is not
analyzed. Again, there should be single container limits on VOCs as well as room limits.
Roof Fall (starting Page F-29, line 30)
See previous paragraph. An large unexpected roof fall may be credible under certain
conditions if an explosion occurred nearby in a room or panel. (see previous paragraph)
ATTACHMENT I: l-1e(Closure Activities and l-1e(Panel Closure)
The permit states that" ... the panel closure system shall perform its intended function under
the conditions of a postulated methane explosion ... " However, the panel closure system
technology is an untested technology and works in theory only. It is questionable whether the
panel seals will hold during an explosion, let alone whether the shaft seals and panel seals
will hold after the repository is closed. (Reply to DOE Comment Responses dated July 3,
1997 on the DOE CCA .by David T. Snow, Ph.D., P.E.) Until the systems are tested in reality
or have a history of successful use, the WIPP site should not receive wastes since it is
unclear whether the panels and shafts can be successfully sealed and closed.

ATTACHMENT J: POST-CLOSURE PLAN
J-1 Post-Closure Plan
Again, since "... some panel closures will occur long before final facility closure.", the postclosure care program for closed panels should continue until no workers will be underground
and the facility is closed.
ATTACHMENT M1: CONTAINER STORAGE
M1-1d(2) CH TAU Mixed Waste Handling
DOE considers large area contamination on a TRUPACT-11 discovered during unloading to
be the problem of the shipping site. All options described on page M1-12 for this problem
involve shipping the contaminated TRUPACT-11 off site for de-contamination. This would
involve shipping a contaminated container on the highway. It is unclear if this would be the
case if the contamination were on the outside on the TRUPACT-11, in which case, the
TRUPACT-11 should not be allowed back on the highway without decontamination.
Procedures for this eventuality should be clarified in the permit.
6

No procedures are listed in the permit to deal with receiving a TRUPACT-11 that has burning
waste inside it.

M1-1e(1) WHB Unit
The center drum of a 7-pack is not require to be visually examined. CARD believes every
drum should be visually examined. If this is impossible with the 7-pack, this configuration
should not be used (see 11.G.1 above)
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4.1.2

Electrostatic Hazards Associated with
Non-Conducting Materials Such as Plastics

Only waste described in the Transuranic Package Transporter
CTRUPACT-II) Content Codes Document (TRUCON, Nuclear Packaging,
l989a) can be shipped to the WIPP.

TRUCON identifies the types

of material which can be present in each payload container.

Most

categories include several square feet or square yards of plastic
liners and/or plastic sheeting in each container.

The problem of

using polymeric material such as plastics in flammable
atmospheres has long been recognized (Gibson & Harper, 1981).
First, there is the possibility of a discharge from isolated
metals in a conducting/non-conducting combination.

Many of the

drums and standard waste boxes are lined with polyethylene, which
forms an effective barrier to electrical conductivity.

In such a

situation, static electricity has little opportunity to dissipate
and can build up to potentials of several kilovolts (Gibson &
Harper, 1981).
al.

In discussing the Argonne explosion, Mueller et

(1976) noted that "the painted interior of the drum provided

a dielectric barrier, allowing the charge to accumulate on the
ungrounded plastic surfaces."
Furthermore, much of the waste is packaged in single or multiple
layers of plastic bags depending on the waste type.

The bags are

made out of either polyethylene or polyvinylchloride - two
plastics which can discharge sufficient static electricity to
ignite flammable gases.

Heidelberg & Schon (1960) ignited town-

gas-air mixtures and propane-air mixtures using sparks from a
charged polyvinylchloride sheet.

Gibson & Lloyd (1965) generated

sparks on a polyethylene surface and ignited flammable mixtures
of coal-gas-air, methane-air,

acetone-ai~,

methanol-air,

toluene-air, cyclohexane-air, and dioxane-air.
Charge generation by rubbing can lead to discharges with
equivalent energies up to 1 mJ, which certainly exceeds the
21
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minimum ignition energies of flammable vapors (Gibson & Harper,
1981).

The minimum ignition energy for methane in air is 0.29

mJ, for gasoline in air is 0.24 mJ, and for hydrogen in air is

only 0.02 mJ.

Hord (1976, p. 8) notes that "even a weak spark

due to the discharge of static electricity from a human body
be sufficient to ignite any of these fuels in air .... "
A sufficient discharge of static electricity does not require
large surface areas.

Small areas of plastic (10-50 cm2) can

produce a high probability of ignition in flammable vapor
atmospheres (Gibson & Harper, 1981).

Figure 4.3 shows the

probability of ignition in atmospheres with minimum ignition
energies of 0.2 and 0.04 mJ for discharges from electrostatical
charged polyethylene sheets of different areas.

Using the o.o~

mJ curve, Figure 4.3 indicates that an ignitable hydrogen-air

mixture has a high probability of ignition from a polyethylene'
sheet as small as 10 cm2.
In addition to the chemical nature of the plastic, the level
charge is often determined by other factors including the
surface condition.

High relative humidities can modify surfac

conditions and reduce the charge density.

However, as shown

Figure 4.4, high levels of charge can persist up to a 40%
relative humidity for polyethylene (Gibson & Harper, 1981).
is an important observation because many of the drums have bee
packed in the western United States, a region of low humidity:':
The data of Gibson & Harper (1981) were obtained under
but not unrealistic conditions.

They showed that

discharges from highly charged non-conducting surfaces can~
present an ignition risk in the presence of flammable gas,
vapors and sensitive dusts.
Furthermore inherent safety
cannot be achieved by any practically acceptable control o,
surface area. However, although ignitions have occurred in
plants due to this type of discharge, the number of
--~
incidents is extremely small in relation to the widespread;
use of plastic materials.
This is due to a number of
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mitigating factors that include: dissipation of charge by
surface contamination, fortuitous earth paths provided by
the process (e.g. through an electrically conducting
liquidflowing in a plastic pipe) and the siting of plastic
surfaces where external charge generation (e.g. by rubbing)
cannot occur (Gibson & Harper, 1981).
Gibson & Harper (1981) state that it would not be reasonable to

I

I
i
'

eliminate the widespread use of plastics and caution against an
adverse reaction towards the use of plastics.
The potential risk has to be recognized but adverse overreaction against the use of plastic materials would be
wrong. An approach is required that replaces the above,
adventitious factors, by more intentional means of
controlling any potential hazard.
For inherent safety, ideally all non-metallic materials
should be made electrically conducting by the incorporation
of appropriate additives. Many items ... can be made
sufficiently conducting to prevent the accumulation of
dangerous levels of charge. As the electrostatic hazard
from non-conducting materials becomes more widely
recognized some modern polymeric materials (polyethylene,
polypropylene, polyvinylchloride, polystyrene) are being
made available commercially in conducting forms (Gibson &
Harper, 1981).

In summary, there have been relatively few ignitions in the
general industrial community in spite of the widespread use of
plastics.

A similar observation of very few ignitions could

arguably be applied to the transuranic waste generated by the
nuclear weapons industry.

Although it would be difficult to

quantify, given the lack of experimental data, one can certainly
speculate that the radiation emitted by the TRU waste may have
served to mitigate ignitions in TRU waste by dissipating static
electricity.

It is also quite possible that the small number of

ignitions in stored transuranic waste reflects an insufficient
concentration of flammable gases in each drum.

Data presented

in the No-Migration Variance Petition (U.S. DOE, 1990c) and
discussed in EEG-45 (Silva, 1990) tends to support that
explanation.
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from: Scott Slezak - 6517,
subject:

Potential for and Possible Impacts of Generation of Flammable

and/or Detonable Gas Mixtures During the WIPP Transportation, Test, and
[ Operat i ona 1 Phases
This revised memo summarizes our present thinking and preliminary
cc.lculations concerning the potential for flammable and/or detonable
mixtures of hydrogen or methane (plus oxygen) at the WIPP. It is intended
for your use in the very near future. The original memo was prepared on
December 21 and December 22, 1989; internal referencing is not as complete
as desirable, especially concerning the interim-storage and transportation
phases of the WIPP.

This revised form includes only editorial

and

typographical corrections that could not be made on the original schedule.
Additional information concerning gas generation during the experimental
phase is also contained in Molecke (1989c).
The objectives of the memo are to: 1) summarize the various conditions or
situations of possible gas collection during the transportation, testing,
and disposal/operational phases at the WIPP; 2) summarize the assumed gasgenerat ion rates for CH TRU wastes;

and 3) qualitatively assess the

potential for collection of flammable and/or detonable gas mixtures under
each of the conditions listed in 1) above.
Emphasis is placed on the
potential impact or consequence of gas detonation within the head space
above a panel of emplaced waste and backfill, following emplacement of an
effectively impermeable panel seal at the repository horizon.
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The study reaches the conclusions that:

1. The addition of carbon-composite or Kevlar particulate filters

should effectively remove the potential for buildup of
flammable/detonable concentrations of hydrogen within. vented drums,
so long as the drums are in a ventilated e::vironmer.t.
There
appears to be a credible potential, at longer times, for generation
of flammable concentrations of methane, even within vented drums,
if the highest laboratory-measured oas-aeneration rates should
occur.

2. During the process of full-scale waste emplacement, there is not a
credible potential for collection of fl ammabl e/detonabl e gas
mixtures in the room head space, during the time i nterva 1 before
emplacement of the composite panel seal at the repository horizon.

3. There is a reasonable potential for collection of flammable· and
possibly detonable mixtures of hydrogen, methane, and oxygen in the
room head space above backfilled waste after emplacement of the
composite panel seal.
Calculations have been completed to investigate the potential
consequences of such a detonation. The results indicate that there
should be no measurable displacement of the first grout component
(no mi na ll y thirty feet in 1ength). Thus, the hea 1th consequences
of detonation of such a mixture appear to be nil.

4. There does not appear to be a credible potential for collection of
flammable/detonable gas mixtures in any of the planned CH-TRU test
alcoves during the WIPP test phase.
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The alcove atmosphere in four of the five waste-containing alcoves
(TA3 - TA6) will be maintained in an anoxic condition by nitrogen
circulation and catalytic oxygen removal. The atmosphere in the
one alcove containing as-received waste (TA2) is not expected to
reach potentially flammable limits. The ability to partially purge
the room atmosphere with nitrogen gas will be present as a
mitigative measure, should potentially flamiilable hydrogen or
methane concentrations be approached in any of the test alcoves.

5. While collection of flammable or even, nominally detonable gas
conc_entrations in some of the bin-scale tests is credible, there is
no risk of any methane-based detonation. Both the free volume and
the ignition energy required to support such a detonation are not
available.

I

The tests i n wh i ch the co 11 e ct i on of fl amm ab l e/de ton ab l e gas
concentrations is most credible are those (approximately) three
dozen bins in which the bin atmosphere is not purged with argon.
Essentially all of the remaining bins, in wh1ch the atmosphere will
be purged with argon, are expected to remain anoxi c during the
experimental time span. The one exception is bin tests containing
process sludges, since there is evidence that radiolysis within
process sludges can generate considerable concentrations of oxygen.
All of the bin-scale tests will be closely monitored throughout
their experimental life. The ability to partially purge the bin
Possible mitigating
atmosphere will be maintained at all times.
actions have been identified, should they be required.

I.

Possible Conditions Requiring Consideration of Gas Collection

In the present interim-storage, and planned transportation, testing, and
operational life spans of CH-TRU wastes to be emplaced at the WIPP, the

3
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for generation and/or ignition of flammable and/or detonable gas
mixtures generated by radiolysis and other waste-degradation processes be
considered in several geometries and conditions. These include (listed in
order of increasing time from the present and increasing geometric scale):
A. Within individual unvented drums presently in interim storage at
waste-generator sites.
B. Within individual drums, fitted with carbon-composite filters for
purposes of shipment within TRUPACT II.
C. Within the available void space within TRUPACT II containers (but
outside individual drums) during shipment to the WIPP Site.
0. Within individual bin-scale tests at the WIPP, in the absence of
at~ospheric puraina.
Individual bags of waste present in these tests will be removed from
their original containers prior to being emplaced in bins. However,
the bags will not be breached or slashed; their behavior is intended
to simulate that during the operational phase of waste emplacement as
closely as possible (Molecke, 1989a).
E. Within individual bin-scale tests at the WIPP, with atmosC'heric
puraina.
Individual drums of waste are either not present in the purged binscale tests, or (if the wastes being tested are sludges or compacted
wastes) are specially penetrated to ensure free release of volatiles
and access of brine to contained wastes) (Molecke, 1989a).
F. Within a CH-TRU test alcove at the WIPP,
atmospheric puraing.
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in the absence of

/.
Waste emplaced in one of the five planned waste-containing alcoves
(TA2) will be emplaced without backfill, but will consist of drums
vented (because they must be transported to the WI PP in TRUPACT II)
with carbon-composite filters (Molecke, 1989b).
G. Within a CH-TRU test alcove at the WIPP, with atmospheric purging.
A<:. presently planned, waste emplaced in four of the five planned
waste-containing alcoves (TA3-TA6) will be emplaced as individual
drums (with non-VOC-sorbing Kevlar, instead of carbon-composite
filters), combined with loose, granular salt, or salt-bentonite
backfill (Molecke, 1989b).
H. Within the rooms within a CH-TRU waste-emplacement panel at the
WIPP, after emplacement of temporary bulkheads. but prior to
emplacement of a composite panel seal.
As presently designed, drums of as-received and/or supercompacted
wastes will be emplaced and "surrounded" with granular salt or
salt/bentonite backfill. The backfill will nominally be pneumatically
or mechanically emplaced to within about 1 and 1/2 feet of the room
ceiling; i.e., it will cover the drums. A "bulkhead" will be emplaced
at the "ends" of each room after it is filled,

for purposes of

ventilation control.
It is assumed that this bulkhead is not
impermeable to gas, but allows displacement of head-space gas by gases
generated by waste

degradation.

I. Within a CH-TRU waste-emplacement panel

emplacement of a comoosite panel seal.

at the WIPP,

followina

It is assumed here that, for

reasons of safety (i.e., control of both ventilation and prevention of

.I:: :~:::{i=:,t::~~:~t~:~~~nii:ng::::::d::t:he~::~~ef~1:1:::=~::~:::~:m~i;a:~:

composite seal (as opposed to the crushed or block-salt component) is
immediately effective in permeability reduction. It should be noted
that the possibility of underground fire is considered in the WIPP

5
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Final Environmental Impact Statement (U.S. Department of Energy,
1980).

II.

Assumed Gas-Generation Rates and Compositions

At present, there is considerable uncertainty in both gas-generation rates
and gas compositions expected to result from emplacement of CH-TRU waste in
the WIPP, with or without engineerina modifications to waste and/or
backfill. Better estimation of these rates and compositions is the central
objective of the planned experiments with real CH-TRU wastes at the WIPP,
although the effective concentrations of radionuclides in realistic Salado
and Castile brines after interaction of these brines with CH-TRU wastes
wi l l al s o be de t e rm i ned . For pur po s e s of th e pre l i mi nar y c al cu l at i on s
summar-ized here, it has been assumed that: 1) hydrogen generation by
'
radiolysis of a mix of CH-TRU wastes representative of the expected room
inventory averages 0.05 moles/drum/year; 2) methane generation from
biodegradation of the mix of CH-TRU wastes representative of the expected
room inventory averages 0.25 moles/drum/year; and 3) oxvgen dilution occurs
only by generation of methane and hydrogen. Neither dilution by generation
of other gases, such as COz, nor the expected oxygen depletion resulting
from·corrosion and/or microbial activity are factored into consideration.
As a result, the fact that the expected long-term condition of WIPP wasteerr.placement roo;ns and panels is strongly anoxic is ignored. Additional
information concerning uncertainties in WIPP gas generation is contained in
Lappin et al. (1989), Molecke (1979), and the WIPP Draft Supplemental
Environmental Impact Statement (U.S. Department of Energy, 1989).
It should be noted that estimation of the rates at which anoxic conditions
are achieved and of the degree to which anoxic conditions are stable are
specific objectives of the WIPP Test Phase. These experiments specifically
form an experimental linkage between short-term (sixty day) calculations
performed for the WIPP transportation phase and long-term performanceassessment calculations, which: a) begin at 100 years after decommissioning
of the WIPP repository; and b) assume anoxic conditions.
Processes
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expected under the 1ong-term anoxi c cond it i ans are being investigated in
both laboratory (Brush, 1989) using simulated wastes and in larger-scale
tests using real wastes {Molecke, 1989a; 1989b).
The gas-generation rates assumed here are intended to be representative on
[ the room scale, rather than "bounding." They do not incltide consideration
of such factors as possible segregation of waste types, but assume uniform
mixing of wastes within each room. For example, hydrogen generation rates
from radiolysis as high as 0.75 moles/drum/year have been reported by
Molecke (1979) for process sludges, which are expected to make up
approximately 15% of the WIPP inventory. Similarly, COz generation rates
as high as 5 moles/drum/year are reported by Molecke (1979) from microbial
degradation of cellulosic wastes.
conducted by the British, e.g.,

It is assumed here (and in studies
Rees, 1989) that microbial methane

generation is at a mole rate equal to that of C02 generation, or that
methane production can occur instead of COz generation. In the case where
combustion/detonation is considered credible, the calculations have been
performed on the basis of the worst-case gas mixture (stoichiometric mix of
rr:et~ane, hydrogen, and oxygen), not on the basis of time.
Under these
assu~ptions,

the first-order consequence of more rapid or slower generation
of hydrogen and methane would simply be to change the time of
combustion/detonation, not to change its expected or possible impact.

III. Qualitative Evaluation of the Potential for Collection of
Flammable/Detonable Gas Mixtures Under the Various Conditions
Considered Here, and of Potential Mitiaating Measures

A. Within individual unvented drums presently in interim storage at
waste-generator sites.
The available information (e.g., Clements and Kudera, 1985) indicates a
significant potential for generation of both flammable and detonable gas
mixtures in the head spaces in unvented waste drums. While there appears
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to be some potential for flammable mixtures in head spaces of drums
containing cellulosic wastes, the potential for generation and maintenance
of detonable mixtures appears to be greatest for drums of process sludges.
~

The potential for generation of flammable/detonable gas mixtures in
unvented drums is well known to the different waste generators, and is
mentioned here only to point out that all of the waste drums to be shipped
to the WIPP, as a result of criteria developed for the TRUPACT II container
and/or experimental needs, will be fitted with carbon-composite or dual
Therefore, information or
Kevlar/carbon-composite particulate filters.
interpretations based on the behavior of unvented drums is not directlv
applicable to the WIPP.

6. Within individual drums, fitted with particulate filters,
purposes of shipment within TRUPACT II.

for

The major objective of installing carbon-composite dual Kevlar/carboncomposite particulate filters on CH-TRU waste drums is to ensure that
hydrogen buildup during a time interval twice the nominal transportation
period to the WIPP ~ does not reach the flammability limit of
hydrogen in air (approximately 4%) (DeSoete, 1975). Calculations done in
support of the TRUPACT Safety Analysis Report indicate that, for hydrogen
generation· rates of up to 2.5 moles/drum/year, the rate of hydrogen
di ff us i on through the f i lt er sh ou1d exceed the.. i ntern a1 gas - genera ti on
rate. Thus, there appears to be no risk of significant hydrogen buildup
within any individual drum, so long as the vented drum has access to
outside ventilation.
Similar calculations suggest that methane diffusion rates through the
filter should be adequate to prevent internal pressurization at gas•
.
gener'at ion rates below about 3. 5 moles/drum/year. ·As noted above, however,
there appears to be a credible potential for methane generation rates as
high as 5 mo 1es/drum/year.

If this were to occur, there might be some

8

·) potential for methane concentrations to reach
flammable/detonable limits in air (5 _and 6%, respectively).

S

the

nominal

Two arguments suggest, however, that the probability of either a methanebased deflagration or a methane-based detonation within an individual
vented drum is extremely unlikely.
First, the available information
indicates that, if spontaneous combustion were "attempting" to occur,
methane (in combination with oxygen) would be consumed by relatively lowtemperature "cooking."
The result of this process would be that both
methane and oxygen would be depleted, at temperatures well below those
required for combustion. Secondly, even if the temperature were increased
very rap i d1y , such that 11 cook i ng 11 was not effect i ve , avail ab l e i n fa rm at i on
indicates that the minimum, relatively spherical, free volume required for
methane detonation is approximately 1/2 the volume of a 55-gall on drum.
While the total void volume within a waste drum may reach or even exceed
5O~~ , it mu s t be no t e d t ha t t h i s i s d i s t r i but ed vo l um e , r a t he r t ha n
occurring as a single relatively spherical void. In addition, the energy
required to initiate a detonation in predominantly-methane mixtures is not
available in individual drums, since the energy required is equivalent to
"pcunds" of high explosive (Matsui and Lee, 1978).
for these reasons, the present conclusions are that: 1) due to the
effectiveness of venting, there is no potential for buildup of flammable
amounts of hydrogen within vented drums, so lona as the vent has access to
ver.~ilation air; 2) due to the credible possibility of high methanegene:ation rates, there is a sliaht potential for buildup of nominally
fla~~able/detonable

methane concentrations within individual vented drums,
even if the venting has free access to ventilation; and 3) however, because
of the large free volume required to support a methane-based detonation,
and the large energy requirements for the initiation of detonation, there
is no credible potential for methane detonation within an individual vented
drum.
Therefore, the worst-case individual drum scenario appears to be
spontaneous combustion of a drum within which the head space contains a
{ flammable concentration of methane.
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C. Within the available void space within TRUPACT II containers during
shipment to the WIPP Site.
As we presently understand it, the calculations in support of TRUPACT
certification have the objective of guaranteeing that hydrogen
concentrations within the available void space within the container (and
therefore within the individual drums) do not reach the nominal hydrogen
flammability limit in air (4%) within 60 days. The calculations do not
consider possible oxygen depletion.
The only point in mentioning these calculations here is to indicate that
the TRUPACT ·criteria do not, in and of themselves, provide any long-term
guarantee against flammable or detonable gas mixtures at the WIPP, nor were
they intended to do so. .

D. Within individual bin-scale tests at the WIPP, in the absence of
atmospheric puraing. The individual bags of waste used in these tests
will be removed from their containers prior to being emplaced in bins,
but the bags will not be breached or slashed.
Their behavior is
intended to simulate the operational phase of waste emplacement as
closely as possible.
The planned bin-scale tests with real CH-TRU wastes (Molecke 1989a) consist
of sealed bins nominally containing about six drum equivalents of waste.
The bins ·are intended to be isolated from the environment, except for
intermittent controlled gas venting (at app. 0.5 psi overpressure) and
effective temperature control by the in situ environment 2150 feet
underground. Because of the need to control possible gas venting and to
sample gases within the drums, the capability will exist to purge any given
bin with inert gas, nominally argon.
Aooroximately four dozen bins are intended to examine the behavior of "asreceived" wastes, in the absence of: 1) atmospheric purgina; 2) backfill;
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and 3) addition of either Salado or Castile brines. One specific objective
of these tests is to investigate the rate and extent to which the
atmosphere in waste-emplacement rooms can be expected to become effectively
anoxic with time. In addition, these tests will examine whether, after gas
release during vent installation prior to shipment, shipment, and handling,
sufficient hydrogen and methane generation potentials remain for generation
of flammable/detonable gas mixtures while conditions remain relatively
oxygen rich. Note that these (nominally) four dozen tests form the only
experimental link between the transportation time frame of 60 days and the
time frame of long-term performance assessment, which begins 100 years
after decommissioning.
The facts that these bins are to be sealed, but will not be at an
overpressure of more than 0.5 psi above ambient, and that the atmosphere in
th.ese bins will not be purged with argon (see below) indicates that there
is some potential for development of flammable and conceivably detonable
gas mixtures in the void spaces within the bins during the planned fiveyear life span of these tests. This is, however, only of concern if there
is adequate residual oxygen gas remaining in the bin(s).
However, there are several possible approaches to mitigating the risk.
First, in order for deflagration to occur, there must be an ignition
source.
All electrical apparatus associated with the bin tests will be
carefully grounded, to eliminate the potential for electrical ignition.
Spontaneous combustion, which is being taken as the base-case or bounding
accident scenario for single drums of waste emplaced at the WIPP, includes
a precursor phase of temperature rise, to temperatures well in excess of
450 oc, the approximate temperature at which "cooking" and elimination of
both methane and oxygen might occur (OeSoete, 1975; Sheldon, 1984) (see
above). All of the bin tests will be equipped with thermocouples. While
it is recognized that the extent o~ the area of increased temperature may
be relatively small, the redundant thermocouples in each bin should monitor
a significant temperature rise, well before the hottest point in the bin
If not, and a local region within the drum reached a
reached 450 oc.
temperature of 450 degrees, a marked change in drum atmosphere (decrease in
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methane and oxygen, increase in COz) should be noted.
Possible
mitigations, based on ongoing monitoring of the individual bins, include:
1) partial purging with argon if either hydrogen or methane approaches the
nominal flammability limit and a significant internal temperature excursion
is identified and a change in gas composition is identified, indicative of
"cooking," i.e., a marked increase in C02; 2) partial purging with argon if
either hydrogen or methane approaches the nominal flammability limit and a
significant internal temperature excursion is identified; or 3) partial
purging with argon if either hydrogen or methane approaches the nominal
flammability limit, independent of temperature. From an experimental point
of view, the first option is much preferred.
Finally, as noted above, the potential for detonation is roughly
proportional to the gas-filled void space, and is dependent on a minimum
ignition energy being available. In addition, due to their low content of
free brine, it is expected that reactions in the bin tests with "as
received" wastes must occur through vapor-phase transport. Therefore, it
appears that a possible mitigation measure for these bin tests would be to
simply decrease the available void space with inert material, such as
silica sand or alumina spheres.

-

In summary, in the absence of mitigating measures, there appears to be some
potential for generation of nominally flammable mixtures of hydrogen,
methane, and oxygen in the (nominally) four dozen bin tests investigating
the gas-gener.ation and oxidation-state behavior of as-received wastes.
However, several possible mitigation measures have been identified for
these experiments.

E. Within individual

bin-scale tests at the WIPP, with atmospheric

purging.
At present, planning calls for conducting at least 124 bin-scale tests, of
which approximately four dozen, dealing with as-received waste, will not
have their atmosphere purged with argon gas (see D above). The atmosphere
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in the rest of the bin tests will be puraed of oxyaen, since the intent is
to examine the behavior under the expected 1 ong-term anoxi c conditions.
To ensure that anoxic conditions are not being artificially forced, the
internal atmosphere will be allowed to "float" to its own oxygen content,
after the initial purging.
In essentially all cases, with the possible
exception of process sludges (which can potentially generate appreciable
oxygen from radiolysis), the in-bin oxygen level is expected to be
negligible.
Note that individual drums of waste are either not present in the purged
tests, or (if the contained wastes are either sludges or compacted wastes)
are specially penetrated to ensure free release of volatiles and access of
brine to contained wastes).
In fact, to ensure free mixing, the waste
generators have agreed to pierce or slash individual waste bags being used
in these tests.
Therefore, we conclude that there is no credible risk of generation of
flammable gas mixtures in the bin-scale tests in which the atmosphere has
bee:i purged and then allowed to "float,", except for those few tests with
process-sludge wastes.
However, the atmosphere in these tests will be
routinely monitored, with the result that essentially the same range of
potential mitigating actions wi11 exist as already described (in D above)
for the case of tests in which the atmosphere is not purged.

F. Within a CH-TRU test alcove at the WIPP,
atmosoheric puraing.

in the absence of

Present planning (Molecke, 1989b) calls for fielding of five alcoves filled
with CH-TRU wastes at the WIPP. Four of the alcoves (TA3, TA4, TAS, and
TA6) are intended to investigate waste/backfill behavior under expected
long-term anoxic conditions (see G below). However, one alcove (TA2) is
intended to simulate behavior during the later portions of the operational
phase, as are bin tests with as-received wastes. Waste will be emplaced in
TA2 without backfill or added brine. The alcove will nominally be "sealed"
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with a pneumatic seal, having a design-basis leak rate of 1% or less per
week, and the alcove operated at a nominal positive differential pressure
of 0.25 to 0.5 psi.
Gases lost through leakage will be replaced by
addition of nitrogen. In addition, this alcove, like alcoves TA3 through
TA6, will be equipped with a gas circulation/purging system, so that the
ability to partially purge the alcove atmosphere with nitrogen will be
maintained at all times.
In the presence of "perfect" sealing (see I below), there might be some
potential for the development of flammable gas mixtures in the general void
space within TA2 during the anticipated 5-year span of the test. However,
because of ~he anticipated .gas- leakage ra,te of 1% per week, we do not
believe this is credible. Gas leakage through the seal will be made up
with nitrogen. Preliminary calculations indicate that the room atmosphere,
even at the end of the expected 5-year test phase, will be well below
flammable limits for both hydrogen and methane.
Waste emplaced in TA2 will be emplaced without backfill, but will consist
of drums vented with carbon-composite fi 1ters, because the drums must be
·transported to the WIPP in TRUPACT. However, it must be recognized that
even active venting of TA2 will not completely eliminate the potential for
spontaneous combustion within an individual drum of waste in the alcove,
since this potential appears to be limited by the effectiveness of the
carbon-carbon composite filter on each drum.

G. Within a CH-TRU test alcove at the WIPP, with atmospheric puraina.
As presently planned (Molecke, 1989b), waste emplaced in alcoves TA3
through TA6 will be emplaced as individual drums (with non-VOC-sorbing
Kevlar particulate filters), combined with loose, granular salt, or saltbentonite backfill. Because the objective of these alcoves is to examine
behavior in the expected long-term anoxic conditions, the atmosphere in the
alcoves will be: 1) initially purged with nitrogen; and 2) maintained in
anoxic conditions by use of a continuous oxygen-"gettering" reactant

system. Therefore, there will be no credible potential for generation of
flammable gas mixtures within the general alcove atmosphere in alcoves TA3
through TA6.
However, the small potential for spontaneous combustion within individual
{ vented drums (see B above) will remain. A possible mitigating action to
eliminate the potential for propagation of deflag~ation within the backfill
is presently being considered.
Basically, the possibility of fire
propagation through a granular material is proportional to the
~-~-=--~~~~~__;.~~-..::.~~~~~~~~~~~.:____;_~~~~~~~~

interconnected pore size. In the case of WIPP, the design-basis backfill
of granular salt with a screen size of 1/4 inch or less, might have a
similar maximum interconnected pore size, similar to the minimum pore size
required for fire propagation. However, since all of the salt passing the
1/4-inch screen would be used, a large proportion of fines should be
present, decreasing the effective pore size greatly. It appears that the
expected presence of fines in the backfill mix should remove the
possibility of fire propagation through the backfill.

H. Within the rooms within a CH-TRU waste-emplacement panel at the
\./IPP, after emplacement of temporary bulkheads, but prior to
emplacement of a composite panel seal.
As presently designed, drums of as-received and/or supercompacted wastes
wi 11 be emp 1 aced and "surrounded" with granular salt or sa lt/benton ite
backfill in waste-emplacement rooms.
The backfill will nominally be
pneumatically or mechanically emplaced to within about 1 and 1/2 feet of
the room ceiling.
In addition, it is assumed that a "bulkhead" will be
empl aced at the "ends" of each room as it is filled, for purposes of
ventilation control.
However, it is assumed that this bulkhead is not
impermeable to gas.
Preliminary calculations assume that the bulkheads allow simple
displacement of initial atmosphere with gases resulting from waste
degradation. These calculations indicate that, for the design-basis time
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period of two to two and one half years required for filling of an entire
waste-emplacement panel, both hydrogen and methane levels within the head
space above emplaced waste and backfill in the individual bulkheaded rooms
will remain below nominally flammable concentrations. Calculated methane
and hydrogen concentrations are 3. 4% and 0. 7% for the "oldest" room and
0.6% and 0.1% for the "newest" bulkheaded room, respectively. In fact, we
expect the room bulkheads to be at least as "leaky" as the alcove seals,
and that the concentrations of flammable gases in the room headspaces of
bulkheaded room will, until the time of seal emplacement, actually be lower
than estimated here.
If a notable.rise in flammable-gas concentrations is measured, a small gap,
e.g., 6 inches could be left between the top of the bulkhead and the roof
to allow some ventilation.
Since both hydrogen and methane are lighter
than air, such a gap would allow the gases to creep along the ceiling and
vent out of the room headspace.
The same potential (if any) for
spontaneous combustion within individual drums would persist as is present
in all drums.

I. In the head space present within a CH-TRU waste-emplacement panel

at the WIPP, followina emolacement of a comoosite panel seal.
It is assumed here that a composite panel seal will nominally be emplaced
two years after the beginning of waste/backfill emplacement in an
individual waste panel. It is further assumed that the grout component of
the composite seal (as opposed to the crushed or block-salt component) is
immediately effective in permeability reduction.
Finally, it is assumed
that oxygen dilution occurs by generation of gases by waste degradation, __
i.e., the role of microbial activity and corrosion (under oxidizing
conditions) in reducing oxygen concentrations is not considered.
Under these conditions, for the assumed gas-generation rates, preliminary
rcalculati.ons indicate that the "worst-case" or most potentially detonable
' mixture of methane, hydrogen, and oxygen would be present in the head space

f Lapproximately

five years after panel-seal emplacement.
The 'worst-case"
mix is that containing a stoichiometric mix of hydrogen, methane, and

oxygen for conversion to CD2 and water.
The ca lcul at i ans, summarized
below, assume this gas mixture. Variations in total gas-generation rate
would, so long as the relative rates of hydrogen and methane generation
remained fixed, simply change the time at which the worst-case mix
occurred, but would not change the consequences estimated here, under the
assumptions used.
It appears that the nominal head space above the waste and backfill (1 1/2
feet) might be capable of propagating a methane-based "detonation."
In
order to estimate the resulting pressure loading on the panel seal, it is
assumed here that: 1) a detonation is initiated in the head space at the
corner furthest from the panel seal, and successfully propagates to the
panel seal; and 2) the resulting pressure wave is applied uniformly over
the area of the seal exposed in the 1 1/2-foot headspace.
The calculations, made using the Gordon-McBride code (available through
COSMIC), indicate that a peak pressure of approximately 800 psi would be
applied to the front face of the seal and immediately begins to decay in a
linear fashion, to approximately 120 psi at 0.35 seconds after impact. The
peak compressive pressure on the back face of the seal component is
estimated to be only a few psi.

The pressure-decay rate on the front face

at longer times is somewhat uncertain, since it would depend on the thermal
coupling of head-space gases to surrounding rock and waste/backfill.
Because the high pressures decay so quickly, and the grout plug is so
massive, and hence responds so slowly, dynamic calculations indicate that
the effective pressures are much lower than the instantaneous pressures
(Biggs, 1964).
Several factors in consideration of the probability of such an event
occurring are inherently conservative. For example, the propagation of a
detonation requires a certain minimum "duct" size.
If the duct gets too
small, a detonation will not successfully propagate.
For the methanedominated situated expected for the WIPP, it appears as if the nominal
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head-space gap !!lE.Y. be marginally adequate, and then only for near-optimal
(stoichiometric) mixtures.
The duct is not capable of sustaining
detonations in mixtures near the lean or rich flammability limits (Peraldi,
et al., 1986; Slezak, 1990). Any significant amount of room closure prior
to development of flammable gas mixtures would, in the absence of
compeDsating waste/backfill settling, decrease the potential. In general,
development of a detonation is enhanced by turbulent fluid flow; for
purposes of considering gas dynamics, the walls and boundaries of the head
space at WIPP are "rippling," but quite smooth.
In addition, it was
assumed that the "duct" was rigid, i.e. the elastic compliance of the waste
and backfill below the headspace was not considered; in reality, the waste
and backfill would be expected to compact in response to any pressure pulse
within the head space above, thereby great 1y decreasing the like 1 i hood of
such a pressure pulse propagating.
The estimated
largely because
composite panel
and a length of

consequences of
of the massive
seal, which will
approximately 30

the assumed detonation are negligible,
character of the grout component of the
have a mass of approximately 106 pounds,
feet. It is estimated that there might be

some fracturing within the salt and plug, to a depth of one or two feet.
However, because the pressure is applied over a limited area, fracturing to
greater depth is expected to be prevented by dissipation of the assumed
shock wave.
Similarly, there might be some slight spalling of grout on

l

both ends of the first grout plug. No measurable movement of the first
grout seal component is expected to occur. The assumed detonation event
would be expected to have zero release consequence.
Even this preliminary calculation contains several conservative factor,s.
For example, the calculation assumes that a detonation starts at the far
corner of the waste-emplacement panel, and has 800 feet of free run to the
panel seal. Further, only the first grout component of the composite·seal
is even considered.
In fact, the present panel-seal design calls for
emplacement of approximately 60 feet of tamped salt and block salt behind
the first grout component, as well as for emplacement of a second grout
component, equally massive as the first. Therefore, while there might be

18

slight spallation on the back side of the first grout component, there is
an additional 90 feet of salt and grout between the first grout component
and any accessway within which people might be present during the
operation a1 phase.
Both grout components of the composite seal wil 1 be
"keyed" into the surrounding sale; no credit for this keying, or for any
frictional forces on the grout, are considered here. In addition, creep in
both the backfill and the tamped- and block-salt component of the composite
seal will tend toward hydrostatic pressure on both faces of the grout plug.
This also helps to lock in the plug. Finally, as noted above, no credit is
taken for the low strength of design-basis waste and backfill prior to
compaction (at which time no significant head space will remain);
waste/backfill compaction in response to a pressure pulse within the head
space would certainly tend to damp out propagation of such a ·pulse.
In summary, even if it is assumed that development of flammable/detonable
gas mixtures in the head space above a panel of emplaced waste after
emplacement of the panel seal is credible, and that this gas mixture in
fact detonates, preliminary calculations indicate that the safety
consequences to personnel would be negligible. The calculations contain
several conservative assumptions.
Should experimental test results during the WIPP Test Phase indicate that
the scenario considered here i2. credible, there are several mitigating
actions that have been considered. For example, the available oxygen might
be reduced by purging of the panel head space with inert gas just prior to
panel-seal emplacement.
The head space gases might be intentionally
ignited well below their detonation limit, by use of Pt ignitors, which
would require no maintenance of remote electrical power. Seal emplacement
might be delayed, or the repository actively vented.
At any rate, the potential for-and possible consequences of flammable
and/or detonable gas mixtures will be considered in the final WIPP Safety
Analysis Report, as appropriate on the basis of both experimental results
during the test phase and further evaluation of the preliminary
calculations summarized here.
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oCCA should discuss these RTR limitations and provide the references to published

~ports reflecting the commitment to the continued evaluation of RTR at the sites subsequent
~;_~'1992.

age 4-15, line 10
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e limitations of each analytical method, radioassay, non-destructive examinations such as
-~ai time radiography, and, visual examinations should be discussed in detail with supporting

~ferences. For example, there is no system in place to radioassay RH-TRU waste(,
isual Examinations
·;~ge 4-16, line 14
-~
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·.s section c.it~s .a mis.ce~ca~on rate of only 2 percent at 'INE~. Jurther, the DCCA
·i!i.:clanns
that this m1scertificat10n mcludes all WAC and. Transuran1c-P:rckage Transporter
-r.....
~,;.,.

·~{TRUPACT)-II Authorized Methods for Payload Control (TRAMPAC) criteria, not ju?t the

''P:esence of free liquids. This claim doesn't match data provided in the DOE's annual reports
:

(~e EPA on the TRU waste characterization efforts~,~)1u~Out

of 80 drums selected from a WAC certified popul

on at

L, 46 failed to meet the WAC

a'n.d/orthe,TRAMPAC for a miscertification raii' of 58%.

~th~ annual report4t!ie notion
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to the EPA is shown

list of excluded drums from

belol~e observation tends to support

of requiring a thorough characterization as the EPA did for the No-Migration

etermination for the Bin Test Program.
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/

4- 13 U.S. Department of Energy. 1993. No Migration Detennination Annual Report for
the Period September 1992 through August 1993. DOE/WIPP 93-062.
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TABLE 1. MISCERTIFIED DRUMS EXCLUDED FROM USE IN BINS
Drum Number

Bin Number

Non conformance

Reason for Exclusion
1

RF004500559

IDRFBN9100001

Contained U-235

RF002800598

IDRFBN9100001

Contained free liquid

RF001902106

IDRFBN9100004

. Possible pressurized container

WIPPWAC

RF003 l 01490

IDRFBN9100004

Possible pressurized container

WIPPWAC

RF005400341

IDRFBN9200005

Contained free liquid

WIPPWAC

RF005500375

IDRFBN9200005

Excessive decay heat

TRUPACT-II C of C

RF002800659

IDRFBN9200005

Excessive decay heat

TRUPACT-II C of C

RF000241353

IDRFBN9200005

Excessive decay heat

TRUPACT-II C of C

RF002201038

IDRFBN9200005

Excessive decay heat

TRUPACT-II C of C

RF002800703

IDRFBN9200005

Excessive decay heat

TRUPACT-II C of C

RF002301549

IDRFBN9200005

Less than 100 nCi/g

WIPPWAC

RF003100946

IDRFBN9200005

Less than 100 nCi/g

WIPPWAC

RF001901607

IDRFBN9200005

Possible pressurized container

WIPPWAC

RFOOl 901991

;.IDRFBN9200005

Excessive decay beat

TRUPACT-II C of C

RF000239131+

IDRFBN9200005

Excessive decay beat

TRUPACT-II C of C

RF000108833

IDRFBN9200006

Contained free liquid

RF074403825

IDRFBN9200006

Drum flammable VOC

Not applicable
WIPPWAC

WIPPWAC
2

TRUPACT-II C of C

>500 ppm
RF000237798

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RF002302673

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RF002202850

IDRFBN9200006

Excessive carbon tetrachloride

NMD

RFOO 1908888

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RFOO 1905358

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RF002203352

IDRFBN9200006

Excessive decay heat

TRUPACT-Il C of C

RF001905574

IDRFBN9200006

Excessive decay heat

TRUPACT-Il C of C

RF001215294

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RF002500316

IDRFBN9200006

Excessive decay heat

TRUPACT-II C of C

RF074403768

IDRFBN9300007

Contained free liquid!

WIPPWAC

Excessive decay beat

TRUPACT-II C of C

RF005500406

IDRFBN9300007

Less than 100 nCi/g

WIPPWAC

RF074403890

IDRFBN9300007

Contained free liquid

WIPPWAC

RF000108844

IDRFBN9300007

Less than 100 nCi/g

WIPPWAC

RF074403907

IDRFBN9300007

Contained free liquid

WIPPWAC

RF074403900

IDRFBN9300007

Contained free liquid

WIPPWAC

RF074403740

IDRFBN9300007

Excessive decay beat

TRUPACT-II C of C

4-10

Rf()Ol901846

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF002500319

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

Rf()00210253

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

- RF002500321

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001901850

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001901849

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001904355

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001904149

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001905199

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF0002 l 0256

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF000108870

IDRFBN9300007

Excessive decay heat

TRUPACT-II C of C

RF001905261

IDRFBN9300007

Excessive decay beat

TRUPACT-II C of C

RFOOI905674

IDRFBN9300007

Excessive decay beat

TRUPACT-II C of C

1

At present, INEL is not capable of certifying drums suspected of containing, or determined to contain, U-235.

2Usage of the TRUPACT-II prohibits the transportation of containers exceeding the 500 ppmv limit For this
reason. Drum RF074403825 was excluded from Bin IDRFBN9200006.
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My name is Charles M. Loftus, for you people who don't know who I am. Ten years ago, I was
acting Project Engineer for tht.! U. S. Army Corp Engineers at the Wf PP site I ·was brougnt over
from California to make sure the site was completed per plans and specifications.
When I arrived, the site was nearing 1..:ompletion and I was told by the General in Albuquerque, to
hold preliminary and final inspections on the filter building and the waste management building at
the WIPP site. As the contractor finished up rooms and areas on the site I and the contractor, his
inspector, DOE, and Westinghouse inspectors, safety engineer, designers, an<l planners held
preliminary inspections and asked all parties to give me a list of what they found wrong to be
corrected before we held final inspections. We continued with our preliminary inspections as a
contractor finished up the site between the time of the preliminary inspections and final
inspections. Many problems were encountered that DOE and Westinghouse said they could not
operate the site without these problems being resolved. I resolved all problems that were on the
plans and in the specifications.
The other major problems brought to our attention were not resolved as they were not on the
plans and I could not have the contractors do what Westinghouse and DOE wanted done without
going to congress and asking for additional funds, which we did. Congress answer was, "We're
not giving you any more money and to complete the site as shown on plans."
When it came time for final inspections, Westinghouse and DOE would not go on my inspections.
They demanded that all the changes be made before they would take over the site. I held my final
inspections without Westinghouse and DOE inspectors. I bought the site for the corp of
engineers off of the contractors ready to transfer to Westinghouse and DOE when they signed the
papers. Knowing that they would not sign the papers I told the contractor to go to town, find
the biggest chains and locks and chain and lock the filter building and the waste management
building so that Westinghouse and DOE.employees could not enter until Westinghouse and DOE
signed the papers and accepted the transfer. This condition lasted about 35 days at which time we
had many meetings which ended with DOE and Westinghouse signing and the Corp of Engineers
transferred the site to Westinghouse and DOE, and left the site.
I retired shortly after Westinghouse and DOE took over the site and at this time the Admiral who
was Secretary of Energy has made the statement that site was ready to open and receive waste. I
wrote the Admiral a letter telling him that he had a site and buildings that he would not use for ten
years. The next morning, my home phone rang and it was the assistant Secretary of Energy
wanting to know what I knew about the site that he did not know. I told him I have a list of 135
changes that Westinghouse and DOE told me that they had to have done before the site could
open. About 15 minutes later, the phone rang again and it was the Admiral, the Secretary of
Energy. He said to me "We have made our inspections and couldn't find anything wrong with the
site." I told him, "That's right sir. You did hold your inspections, but you didn't know what the
hell you're looking for." And that's when I told the man about the 30 major changes that had to
made before the site could open and that was the end of our conversation.
The next morning, down at the Best \Vestern Sevens, the people sitting in the restaurant in the
front of the building could hear him yelling and screaming at the personel who were in charge of
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running the WIPP site. He immediately fired all of the personnel who were in charge of the WIPP
site and brought new people in who were from Hanford, Washington to run the site. They started
· to make the repairs and the changes that had to be made to make the site safe to operate. I went
to the site at about six months intervals and kept the Admiral advised on how the changes were
commg.
The Secretary of Energy changed hands in the meantime and Hazel O'Leary became Secretary of
Energy. I immediately sat down and wrote her a letter and brought her up to speed on everything
that had happened at the site with the proceeding Secretary of Energy. We had many
conversations and each time she came to town I would hand her another letter keeping her up to
all the changes and problems that still existed at the WIPP site.
Up until two years ago, the WIPP site could not pass safety tests held by many inspection groups
who came to town to inspect the site. They couldn't pass the electrical code until about a year
and a half ago. But all along they kept saying we're ready, give us the waste were ready to
operate. In my first conversation with the Admiral ten years ago, I mentioned to him that the big
steel doors that they had designed to seal off the rooms after they had placed the waste would not
wor.
Hazel O'Leary, when she was in town about 2 years ago, called me aside and said, "Charlie, I
want you to know that all the scientists and all the big engineers have agreed to what you told
them ten years ago, that the metal doors will not work." Hazel O'Leary asked Mr. Dials to come
up with a solution to this problem and that I was supposed to go and talk to Mr. Dials about the
same. Which I did. He showed me that they had designed a method of closing the rooms off by
.!:Ising large slices of salt blocks, concrete and saltblocks. Hazel O'Leary said Mr. Dials would let
me know when to test to see if this would work when it would be held and what the conclusion
was. I was never notified if or when.the test was run, but he did call me one time and told me a
bunch of numbers that came up at the completion of the test and that in theog the salt blocks and
the concrete and salt blocks would seal the rooms after the waste had bee put in the rooms.
All solutions to this roblem have only been in theory~nd ~v~because without bringing
ste to e s1 e, and ing a room and ack tT;gwitnsalC and closing with the salt blocks and
concrete, and waiting for the ceilings to collapse; which in tum smash the containers fil!ed with
the radioactive material into the salt. We do not know that the pressure build up when the
ceilin s collapse will blow the salt blocks and concrete out · ust like the cork of a champagne
s1 e.
bottle under pressure. And until this test is run they shoul not open t e

Now to get down to major problems that still exist at the WIPP site in the waste handling building
they can only use half of the buildi11g because they know and I know that the area where they
already use for handling medium and medium hot waste can not be used without many major
changes and repairs. They know and I know that the hot cell area can not be used in this present
condition. When I go out to the silt! I always make it a habit to check and see if they have done
anything in this half of the building. They tell me their not worried because they don't figure on
using this area for about ten years. But who are they to say that we can open the WIPP site now,
and six months from now we have a major nuclear disaster and the President and other people
decide the only place to place this material is the WIPP site which is now open.

Now, Mr .Dials, are you going to be the one to pick up the phone and tell the President even
though were open we can't handle your problem because half of the site has never been made
ready to receive the type of material that the accident has caused. I say to you Mr. Dials, to the
city fathers, city dignitaries, congressman, and senators that its time that you make another trip to
Washington and tell the people in Washington that you have lied to congress. They need to allot
billions of dollars to make all necessa1y repairs and construction problems in the other half of the
waste handling building.
And I close by saying, this site should not open and will not open until all of these major
deficiencies and problems are corrected. 1\-ir. Dials , city fathers, city dignitaries, congressman,
senators from the state of New Mexico, I want to inform you all that a list of all these deficiencies
are now in the hands of people above and beyond the Secretary of Energy. So, Mr. Dials, instead
of holding meetings talking about opening WIPP its time to set down with designers and
contractors and decide how much its going to cost to make this site ready to receive all types of
waste which it is designed to do. My first letter had all of the people in charge fired and I don't
know how many heads will roll with this letter. It may end up that this site may never be able to
complete its mission because designers really did not know what they designed for. As a site like
this had never been built and until all design and construction problems are resolved this site
should remain closed even if it takes another ten years. I am not against the site I just want the
site, when it does opens, to be safe for the employees and the citizens of New Mexico and the rest
of the world. And to close I will repeat this site should not and will not open until all these
problems arc resolved.

This is a follow up to the first fax sent in January 1997. In this fax I will list all of the
major design problems that we will talk about at this time.
1) Air Locks

In the design of the waste handling building the Air Locks were to be used to bring the
canisters containing the waste into the building to be unloaded in a safe environment, but
when they designrd the Trupact containers and the large truck to carry same it was
discovered that the Air Locks were too small to allow the trucks to enter the building to
be safely unloaded. The answer to this problem instead of building bigger Air Locks they
bought a 40-ton fork-lift truck to unload Trupact containers outside the building and bring
them into the building through the Air Locks with the fork-lift.
The interior and exterior doors of the Air Locks were just thin steel doors which could be
rolled up with a chain. One of the write-ups were to replace the doors with solid metal
doors which they have done on the inside but not on the outside. The reason for the Air
Locks were for the purpose of keeping a negative pressure in the CH area at all times for
safety and contamination reasons. The negative pressure in the building acts like the glass
liner in a thermos bottle as long as the liner isn1t broken or cracked the thermos bottle
works. The same condition applies the CH area of the waste handling building.
The first crack in the glass liner is the problem with the Air Locks.
Second problem. When I arrived at the site in 1986 it was about 90% complete. I was
told to work with the contractor to coat the walls and the floors with nuclear coating for
contamination cleanup purposes. When I went to the area, the first thing I noticed was on
the walls were electric panels, fire boxes, conduits, water lines, air lines which were all
attached to the wall. I requested that they be removed so we could do a complete job of
coating the walls with nuclear coat. This was rejected and they said to just coat over
everything which we did. So, we still have many areas behind all of the above areas that
are raw material and have never been coated. This it the second crack ..
The third crack. Nuclear coating on the floors. It originally called for a very smooth floor
because they were going to use water for decontamination purposes if they had an
accident or spill, but after I finished the floors they claimed they were too smooth and
everybody would be falling from the slippery floors. So, after many discussions we had
the contractor recoat the floors. This time using a nylon roller with hundreds of little
fingers to create of thousands of little dimples in the floor so that the people wouldn't fall
when using water to decontaminate these areas.
But, in the last ten years period, 3M has talked them in to using a carpet with a sticky
surface beneath which could be rolled over the spill and all contaminants would adhere to
the carpet, but due to the nipples in the floors they now had to come back and go out on
contract to try to smooth up the floors. The first time was unsuccessful and the floors
were left in bad shape. Had a second contract and the condition of floors were much
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better, but still only about 80% what they should have been. On my last visit I mentioned
this to the people and they stated, "Yes we know it but what the carpet doesn't get we will
get by hand."
Fourth problem. When you stand facing the exterior walls of the CH area, you have
concrete walls left, right, and to the back side of you. Looking forward to the exterior
wall it is metal siding. This should be concrete. Reasons later. When I talked to the
people in charge of the CH area, I asked them what would happen if they had an accident
and damaged the exterior metal wall, either ripping or poking a hole, what would happen
and they stated, "The entire operation in the CH area would have to stop and remain
stopped until all damages were repaired because we would lose the negative pressure
needed to safely contain contamination in this building." We no longer have a crack in our
thermos liner we have shattered the liner and when this happens you either buy a new liner
or a new thermos, but had they had a concrete wall and the accident occurred they would
have repaired the chip, coated the wall and continued the operation.
When I mentioned concrete walls they say, "The public is not going to wait for us to put
up concrete walls." But, I always say, "You've had eleven years to put up concrete walls."
They say, "Radiation doesn't require concrete walls." I say, "Contamination does require
concrete walls." Their next comment is, "We don't know why your so worried about the
exterior metal siding. It is the same type used on all commercial buildings." But I say,
"This is and I repeat this is not a commercial building. This is a nuclear waste handling
building and as such should have concrete walls on the exterior for safety and
contamination reasons." Also, to answer number one: Air Locks, I have suggested many
times when you build your concrete walls you build a large concrete Air Lock parallel to
the building so you can bring the trucks and Trupact container into the Air Lock and
safely be unloaded into the building instead of unloading them out in the yard with the
fork-lift truck. This completes design problems in the CH area.
2) RH area.
We have the same condition with all walls and floors in the entire RH area where we have
raw material behind all equipment on the side walls and the floors. \Vhen you stand in the
RH area with your back to the interior walls you have the same metal siding that we talked
about the CH area except that its a much larger problem here because it could be radiation
and contamination both in this area.
When standing again with your back to the interior wall you have concrete walls on your
right side and behind you. Everything to your left and looking forward are metal siding.
This is a much bigger problem than in the CH area because the RH area is a big open bay
about 5 to six stories high and the concrete walls would have to go the top of the building.
And these walls would have to be thicker than on the CH area. It could take five to ten
years of heavy construction to complete.

ON the right exterior wall, you have a railroad door, a door that opens to the railroad, and
they have no type of a storage or Air Lock built in this area to help keep the RH area in
negative pressure. If they intend to use the railroad they need to do this.

3) Hot Cell.
For some unknown reason, the Hot Cell was designed on the third floor level instead of on
the receiving level. This creates many, many problems which have yet been solved. In
order to get anything into the Hot Cell, the large concrete door has to be opened, material
put into the receiving bay, close the big door, remove the concrete plug from the Hot Cell
area, and raise the material from the receiving bay to the Hot Cell area. The Hot Cell it
self is supposed to be a room contained with concrete walls with four sides, concrete
ceiling, and concrete floors. But for some reason, the floors of this Hot Cell are about 1/3
concrete, 1/3 metal plates, and 113 metal grates with openings. The worse part is the
areas directly in front of the oil field windows where the operator works the manipulator
to handle radioactive material has the grates in the floor in this area, so any contamination
released automatically contaminates floors below. All walls and ceiling areas also have
nuclear coating problems like the CH area has, raw material behind everything behind the
walls.
The problem with the windows when the designer designed them he had about a four foot
opening in the front, the concrete walls were about four feet thic~ the windows in the
interior were only about eight feet high, so the operator could see the ceiling crane and
what else was happening in the Hot Cell area. This caused many problems with the
window. When they arrived they had large air pockets between the oil and glass layers
and the contractors had to come on the base and work on the windows by creating a
vacuum sucking all the oil and the air out and refilling the windows. The air pockets got
smaller each time and after many tries they were fairly well successful. But on my last trip
out to the WIPP site I notice they have now squared off these window so the operator can
no longer see the overhead crane and has very little visibility in the Hot Cell area. They
said they're going to use a monitor screen and the operator would be able to look through
the window and over at the screen to do his work. I think conditional work should be
done on this area. Either a large screen monitor be used instead of the operator looking
through the window and the small screen to do his work safely.
4) When you go down the stairwell from the RH receiving area, you're about five to six
floors below the Hot Cell area (all types of work rooms in this area), when you stand in
these rooms and look up again you have steel grating that you can see three or four stories
up from this room which should be concrete rooms that should be completely sealed off
for contamination reasons. Again we have the same conditions in all these rooms on the
nuclear coated walls.
5) Underground area. I am not a scientist or underground d specialist so I only have two
problems. One, which is whether the seals on the rooms will hold after they fill the rooms
with the drums, the backfill, and the ceilings collapse whether the pressure will be too

great for the salt blocks to remain in place. I think they should think of a temporary
support system to hold the salt blocks in place until the ceilings collapse. Then after about
48 hours they can remove them and use them the next time on the next room if this system
works.
The second problem, and as far as I know nobody has addressed it, is when the ceiling
collapses, the void left in the area above the room between the collapsed ceiling and the
remaining material should be filled with a solid material so that many years down stream
we don't have the material continually dropping until it reaches the surface and causes a
large depression above each room area where the barrels are stored which could gather
water in future years and possibly give the water a source to the mine level. I think some
time should be spent checking in to this.
6) We now leave the waste handling building and go to the filter building. If there was an
accident in the mine all the air from the mine would go through the HEP A filter system in
the filter building, which is a series of all different kind of screens to catch contaminates
which would not be released into the environment. It is a very good system except once
you have a mine accident at the present time they have no way to decontaminate and
change the filters out so that it can be ready to be used in case of another mine accident.
This system is a series of small rooms which each room has its own filter system and in
order to change to new filters a person has to enter each of these rooms, unbolt the filters
layer by layer, and new filters put in. At this time, When I go out there they say this will
be done by using a larger plastic room outside of the filter area where the man with
protective clothing will be able to go in, unbolt the filters, and put new filters in. This
would work except at the present time you have a series of rooms and if you unboh the
filters where he was working he would contaminate the new filters from the other room.
Their system won't work because it blocks the other doorways to the other filter rooms so
they have no way to change all of the filters out at the same time. A system has to be
designed to decontaminate all of these rooms in a series and all the filters removed at the
same time and until they can do this this problem alone they should tell you that they are
not ready to open at this time. They need to design a system similar to the design in the
filter room in the waste handling building where all the filters can be changed where no
body will have to come in contact with the filters.
They need to design a system with a quick closing valve right next to the filter system so
they can decontaminate the series of rooms which contains the filters and have all the
filters automatically removed thought the top of the areas between the series of filter
rooms. This way they can decontaminate all the rooms and change the filters in a short
time and be ready to be back in operation.
I would like if possible for you Mr. President, Mr. Vice President, Secretary of Energy
Mr. Pena, and House Speaker Mr. Gingrich come to Carlsbad and go on a personal tour
of the site. Just the five of us and no Westinghouse DOE, so I can show you all these
problems.

..
If you can't make the trip please let me know by the fifteenth of April if possible to what
decisions you have made.· We have two ways to handle this problem. We have the easy
way which is for you Mr. President or Mr. Pena to just make a short statement that the
WIPP site will not open at this time until an investigation is made to some new health and
safety problems which have been uncovered.

I am geting to old and too tired to fight this problem on my own anymore. My options are
to pass the problems to you, or to release the infonnation in these faxes through the WEB
site and to all TV stations, newspapers, and radio stations in the United States and the
World. I have kept this information confidential to only those who were involved with the
WIPP site for the last eleven years and since they are now are talking about opening the
site, it is time. I'm sorry to say, but I have no alternative but to release this information to
the public.
I am not against the WIPP site, I just want the site, when it does open, to be safe for the
employees of the WIPP site, the citizens of New Mexico, the people of the United States
and the rest of the World.

cz77J£
C. M. Loftus

PS
I am the same Charles M. Loftus that sent you the faxes on the leaky rockets at the
Umatill ammunition depot in Oregon. Even though a $125,000,000 was released to take
care of this problem it was spent by many people including state patrol and others for
other than what it was to be used for. I think the next time money is released somebody
has to make sure that it is spent correctly. Since many people spent the money other than
it should have, you may want to have an investigation to see if anyone should be

Josecut~/"\.~

c.??l~·

January 9, 1998
To:

U.S. Environmental Protection Agel!cy .
Office of Radiation and Indoor Air
401 M Street SW
Washington, D.C. 20460

From: David T. Snow, Ph.D., P.E.
Citizens for Alternatives to Radioactive Dumping
144 Harvard SE
A.lbuqueque, N1v1 87106
Re:

Reply to DoE Comment Responses dated July 3, 1997 on the DoE CCA

On July 3, 1997, DoE submitted to EPA a set of responses to CARD's 1v1arch, 1997 Comments
on the Compliance Certification Application. If DoE had applied normal consideration, copying its
submission to CARD at that time, the following reply to those responses could have been prepared
in more timely fashion for your consideration. DoE has labeled Card's comments Nos. 1 to 24,
and the below replies follow that organization and pagination.

Comment l, p. 1
There is no contention with CARD's item 1, that is, DoE admits to the development of aqueous
solutions and suspensions of actinides in the repository. Contention remains over items 2 and 3,
and these are still unrefuted by DoE in their responses of July 3, 1997. They have asserted that the
salt seals will have consolidated and DRZ fractures will have rehealed before repository fluid
pressures act across them. Apparently DoE. its consultants , advisors and reviewers are content to
conceptualize the seal system sustaining pressures that are below liihostatic for all levels in shafts
and boreholes. At such pressures, CARD agrees that it is possible to defend the discharges (e.g.,
lm'/10,000 years) through intact seals with small. continuous hydraulic conductivities attained in
plugs of crushed salt and clay after decades of consolidation by salt creep. But that model is
~~ve been subjected to pressures that will hydrofracture the materials, part
them at their contacts and erode channels as fluids bypass them.

f
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To ignore the eventuality o f - s to ignore geological analogues as well as
theory. Hydrothermal alteration and epigenetic rruneralization occurs when an aqueous solution
separates from a magmatic silicate melt undergoing crystallization and differentiation. The volatile
solutions rise from the melt where their pressures are equal and lithostatic, hydrofracturing the
solid containment because lithostatic pressure decreases with altitude more rapidly than does the
hydrostatic pressure. Likewise, in absence of an aqut:ous phase, magma that is hotter thus lighter
than its containing rock fracs its way to the surface of a volcano. Just so will ga$~es or.bnne iri"the'
upper parts of the repository surpass lithostatic when salt closure ceac;es at the downdip extremity
of the facility. Communicating via anhydrite beds over pillars and panel seals~ the gas pressures
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will be first to exceed lithostatic. The concrete plug at the shaft bottom is penneab1e, so its fluids
attain pressures at even greater exceedance over lithostatic the higher they penetrate above the
repository. Contact hydro:fracture and salt hydrofracture past salt and asphalt seals will propagate
unstably upwards. Since disposal in salt was first conceptualized, the fundamental mechanics of
displacement of a low-density fluid inclusion in a plastic, high-density medium has remained intact.
From the moment it became evident that the repository would collect appreciable brine during
closure, the concept of nuclear waste disposal in plastic salt has remained indefensible. The NSF
did not envision liquids when it recommended salt as a geologic medium for pennanent
containment of dry waste. Gaseous hydro:fracture and discharge is not a fatal flaw, but escape of
brine solutions in excess of what can be sequestered by engineered barriers in the repository
cannot be prevented.
Comment 2, DoE response, 1st line, p. 5

If the proposed seals represent an established design, then DoE should present preceoents for
them, with details of emplacement and perfonnance, preferably during centuries of closure of salt,
documenting containment of fluids under high pressures. More accurately, it should be said that
the proposed seals have been established only in the minds of the designers, neither frxed in
concept nor detailed in design. An engineer should affix his seal to DoE 's shaft sealing plans only
if he believes that structural failure after his life-span is not his responsibility.
Comment 2, p. 6
There is no certainty that the tentative seal design will be successfu) in preventing entry of water
from the Rustler to the repository. Since the shafts are eccentric to the paneled repository area,
subsidence during the decades after sealing "'1111 exert shears along any rigid shaft contacts, such as
concrete linings. Mine flooding ha.i;: occurred hy r~a1.:on of dii:smlution along &uch contact&. But as:
the closure rare diminishes when repository pressures approach lithosratic at those depths, neither
the salt seals nor the natural ground can be certified to prevent escape of fluids upwards along
hydrofractures. In short, the containment of fluids in a large salt cavern is impossible, and has
always l;>een so. The concept of nuclear waste disposal in salt was compromised fatally upon
discovery. of brine seeps into the trial repository rooms at WIPP. DoE has persistently ignored the ..
inevitable need to abandon the project because such containment is required. Succeeding research
expenditures have made it no more a~ceptable because the liquids that ca~ co~~ey radionulcli.ckS have not been wholly eliminated.
. ........ / .' -· •• .. -.~· ../' .. ·· J
Comment 3, 3rd para., p. 11
DoE has attempted to use PA as a crutch for ignorance, and few realize the 1ies engendered:
Monte Carlo sampling is a powerful, accurate means of combining terms of a function, each of
~magnitude because it ranges over a definable PDF. However, DoE has
employed MonttCiilo sampl.irtg -t~ also include uncertain alternative magnitudes and competing
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For exampie, matrix diffusion, as opposed t_o ofner mechanisms or species retaraa~~n, 'nas 'been
deduced from tracer testirig in fractured Culebra dolomite. _Tile range Qf re~d(ltiOn factors from
such local tests cannot be uniformly applicable to other areas, particularly wher'e dissolution · -:
channeling minimizes diffusive interchange with wallrock pore spaces. Likewise, sorption derived
from tests on crushed rock samples of dolomite cannot be unif9nnly applied _(in absence of field
tests) to transport paths of far smaller specific surface area;such aS diSsolution-erifianced fractured
media, or karst channels in salt, anhydrite or siltstone.
Suppose one concept never leads to failure (i.e., to an unacceptable CCDF), while another concept
or process, deemed less likely, would, if true, so greatly influence flow that it would inevitably lead
to failure. By allowing, say, 10% of the PA runs to follow the adverse concept, averaging its
influence with other distributions, the CCDF remains favorable. By sampling distributions
independently, the correlationships between functions such as diffusive and sorptive retardation
with conduit size distribution have been neglected by PA. The process hides the fact that there
would be a 10% chance of failure. There is no substitute for the correct concept; each must be
judged con-ectly to be right and admitted, or wrong and rejected. Correct assumptions and
concepts are required if PA is to be valid. It cannot ameliorate an unlikely but fatal process or
concept by biasing results towards favorable concepts through an averaging process like Monte
Carlo sampling.
Comment 3, 1st subpara., p. 12
Insignificant Salado interbed flows have been computed on the basis of flow-tests conducted at
low pressures in the anhydrite marker beds adjacent to the test rooms. The equivalent porousmcdia conductivities arc low because they were conducted in an environment already depressurized by drainage to the rooms. BRAGFLO has incorporated fracture conductivity as a
function of effective stress, but far greater fllL'\es would occur as hydrofracture exceeds elastic
limits and opens clay partings at salt/anhydrite contacts and within the salt beds, or as existing
anhydrite fractures open upon reaching fluid pressures at or above lithostatic. Furthermore, creep
closure will strdch the anhydrite beds above and below the rooms, panels and the repository,
opening steep fractures appreciably, and enhancing continuity.
Comment 3, 2"d subpara., p. 12
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overburden rock. It can be argued that it will first compact (expel air), then saturate and
consolidate (expel brine ·and dissolVed waste). Because salt is plastic, when forces transmitted
thro~ibh waste drums
local loads in excess of lithostatic when calculateq over the contact
areas, there will he continuing creep of salt towards the spaces where only fluid pressure opposes
the .motion. Only when the fluids attain lithostatic does creep cease. As stated by DoE in the ne:..1
subparagraph, closure ceases when the voids are completely saturated.with brine. To this must he
added, "at lithostatic pressure".
· · ·· ·· · ·
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In that sense,[fiot all rooms will act aliki}brupt roof falls and

3

~oor heaves will connect all spaces

Jo the marker beds above and below the repository rooms, which ~ provide continuity to pa_ger
and repository scale subsidence fractures and thus throughout the repos1torv _plan. Bnne
accumutatihg on the floor of all rooms may largely drain to the downdip rooms, which will saturate
soonest, while updip rooms may attain lithostatic as ressures in absence of collected brine,
\ venting first by acturing the hicr est, weakest parting, propagating the fracture updip and U_E1

----

L--- ~·
Comment 3, last full para., p. 12

It is understood that BRAGFLO computes two-phase displacement along marker beds,
incorporating smoothly increasing conductivity as effective stress across fractures decreases. But it
does not anticipate a sudden opening and a dramatic increase of flow as a parting opens. The
model idealization is believed adequate until lithostatic pressure is approached, whereupon
experience such as the Hartman case suggests an abrupt escape of fluids via a single fracture that
will curve upwards or jump step-wise upwards to the Rustler. Containment of fluids within
anhydrite beds is not to be expected, nor can "isolation" be relied upon.
Comment 3, last subpara., p. 13
It is stated that for error (in BRAGFLO discharges) to be significant, brine inflow (during closure)

would have to be large in comparison v.ith the mild seepage data. In the undisturbed repository,
gravity drainage of brine to the lowest rooms should influence modeling, progressive but
incomplete saturation from down-dip to up-dip rooms occurring, coupled v.ith gas generation until
brine discharge along upper level hydrofractures permits further closure.
Comment 4, last para., p. 14, 1st para.. p. 15
DoE claims that shaft performance calculations indicate that releases from cuttings, cavings
spallings of an intrusion borehole are the greatest contributors to the CCDF. a prediction based on
the assumed integrity of the seals. Conversely, the attainment of lithostatic pressures at the bottom
of shaft seals will test the contact weaknesses of fully consolidated shaft or borehole seals, or
hydrofractures along marker beds may open to the Rustler or to boreholes open to the Rustler.
Thus the seal system is implicated in undisturbed releJse scenarios as well as disturbed cases
involving Castile and Bell Canyon fluids.
Under normal circumstances, concrete placed against the walls of a hole drilled through salt, or
concrete formmg the bottom plug of the shaft seal system Will attam radial lithostatic pressur~a
~w years after pl~ and the contact may be envisioned to be as tight as the undisturbed salt.
But air propagating (fingenng) slowly updip at about repository pressure will be opposed by
decreasing rock pressure. If air can open a parting at the repository, it can rize a fracture at all)'._
~ntact, sw..:h as salt against concre!_e, opening first elasl:lc y,
en increasing by plastic creep. No
borehole seal d~sign is leak-proof against a rising column of gas, nor of brine, which is even more
unstable because of dissolving power. The claims of negligible seal leakage (2nd subpa.ra., p. 15)
-··-······---
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exceeding lithostatic pressures.
Comment 4, p. 16
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National Academy of Sciences have evaluated seal design as though they have had experience to
support their judgement of its adequacy. They seem to be of accord in the belief that an
impermeable fill of consolidated salt in impermeable wall rocks of annealed salt in the DRZ, all at
an isotropic pressure equal to the overburden cannot be breached by air at higher pressures.
Apparently such proponents ofDoE's proposed seals, or of the typical oil-field abandonment
seals, have bought the claim that such materials will not hydrofracture to the surface.
Conversely, this reviewer expects failure by hydrofracture, and has experience to support it. In
1977, experiments in piezometer seal performance wer-e' conducted under the writer's direction at
Lawrence Berkeley Laboratory, preparatory to application at Stripa, Sweden. The annulus
berween concentric steel pipes was filled with "Piezoseal", a Portland cement, 20% bentonite
mixture, then cured. When one end was connected to a tank of nitrogen at 50 psi, it developed an
audible leak and a gradient to the atmospheric end, as recorded at piezometers placed in
intermediate sand intervals. Since leakage could not be through the steel nor the bentonite-doped
cement. it was concluded that gas pressure had invaded the contact elasticalh' deformi o- c s eel
pipes and or fillings to open a acture. It seemed such an obvious consequence as to deserve no
publication.
The analogy to the salt-filled WIPP shafts is close enough to cast doubt upon seal integiity as gas
pressures from below approach lithostatic. Salt has a lower elastic modulus than either materials in
the above-described experiment. All rock m':iterials have hetero eneities facilitatirn,! air
etration,
including a change o granu arity at t 1e contact, or a film of dust on the original wall. After air
invasion, the salt can deform plastically, enhancing the aperturi;. . Because s~such
that
proposed for WIPP are wholly untried, it must be assumed that they \\-ill behave adversely at such
~
pressures.

as

Comment 5, p. 19
DoE's response to comments about hydrofracture through the Salado reflects a view on pore_ .. o,..n'l'l-O ;_ """"h .o:.. , .... _,...._;To __ ,....1,,.. Th ... + ,..1;.f+'o_,, ;_,.. ...,;,....._.,;+:;,...,,,_+ .. ,, .... ,,+-,...,..._th,,,+ ,...,.f'+l.....o. Y'l:,......:f.:.a.,.
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is expressed (1st para.) that the native pore pressure in salt is less than lithostatic because "the
rocks themselves support some portion of the overburden pressure". \Vhile the statement is true
for rocks that exhibit strength, if rock salt is a true plastic, incapable of sustaining shear without
eventual strain, then any fluid-filled cavity must attain lithostatic pressure equal to the isotropic
pressure in the adjoining salt. Laboratory observations that salt creep is not initiated until some
threshold deviatoric stress is imposed are mainly attributable to observational periods too brief to
observe the deformation. The size of natural fluid inclusions, on the scale of a millimeter, is a
measure of the long-term threshold stress dilference salt can sustain.

wben the Saiado anhydrite beds were formed, erosional channels interrupted them, then infilleci
with salt. In the subsurface, the anhydrite beds are therefore inclusions in the salt, suggesting that
anhydrite may deviate little from the all-around lithostatic stresses of adjoining salt beds. After
disturbance, such as the deformations due to current mining activities, stresses deviate from
lithostatic, especially as closure of rooms develops extensional roof and floor strains. Fractures in
brittle anhydrite are stiff, capable of sustaining normal loads with lesser fluid pressures in the
fractures. at least until minute flows from salt to anhydrite equillibrate pressures. Intimate contact
of fluids in anhydrite fractures with bounding plastic clay lamina and salt suggest that pore
pressures must also approach lithostatic.

Fracture porosity in anhydrite beds is probably small, likely< 10·3, so a borehole interception
readily diminishes the pore pressures. If the. hole were subsequently resealed with_ an impermeable
mat~rial other than concrete, pore pressure would slowly recover if it is possible to drain the
adjac~nt clay and salt. In the undisturbed state, if any anhydrite beds have pore pressure less than
lithostatic, fluids from the salt would eventually flow to the anhydrite fractures. Though the steep
fractures in anhydrite beds probably contain and convey most of the brines in the Salado, they are
so short and in such intimate contact with salt that their pressures must have had abund::mt time to
have equilibrated with the salt. The clay laminae bounding anhydrite beds may be residual, not
depqsitiona~ reflectin_g the dynamics of changing fracture PC>_f.()Sify' ~th tectonics and salt
ddormation. Brine migration and salt regellation may produce fracture fil~gs _£f_Qgre salt and
corresponding residual clay along the adjoining impure halite beds. So native fluid pressures in
anhydrite should be assumed essentially lithostatic, not the 12.5 Mpa adopted by DoE for use in
BRAGFLO. The impermeable salt-filled channels limit repository-related flows to the far-field.
Potential
pressure is attained. That is a direct
. .. outflows are eA1remely limited until hvdrofract:ure
...
.
.
consequence of the interpretation that observed pressures are alway~ sub-:lith9static because of
samplif!g dish\rbance,_
DoE 's position reflects a trust in the observations of Salado ftuid pressures that are a'lways at 'least
2 Jv1Pa below lithostatic. Given that condition, it would seem demonstrabfe that pneumatic pressure
in the repository would approach but not exceed lithostatic because it would bleed off through the
slightly-pervious anhydrite beds. The next logical deduction is that hydrofracture will not occur.
The writer disagrees with that line of reasoning. because of the afore-mentioned native lithostatic
pressures.
There are compelling reasons for a more prudent approach to the risk of hydrofracture, reasons
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may perhaps not occur for hundreds of years. Radiation health damage may then occur suddenly
and without warning. Thereafter, re-entry and remedial removal of the crushed drums of waste
would be exorbitant. Prudence is required also because the complexity of repository design
considerations in an earth environment of ill-defined properties supportc;; the contention that failure
by hydrofracture is likely. Though DoE claims conservatism, it is certainly unconservative to
assume that Salado pore pressure is below lithostatic, since the converse would have dictated
project abandonment years ago. Project continuance and DoE management goals since inception
6
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have swayed the judgements of innumerable success-onentea persons, anci aissenters have
disappeared for lack of financial support for the scientific efforts that proof to the contrary
demands.
Comment

5~

para. 3, p. 19

I

DoE claims the integrity of seals between anels and of pillars between rooms. As indicated. the
DRZ around rigid sea w
eal promptly, and stress above lithostatic in pillar regions will locally
I inhibit hydrofracture. The writer's comment (1st para., p. 17 ofDoE response) that coalescence of
the DRZ can occur by hydrofracture across pillars should be amended accordingly. However,
because slab failures in the roof and floor of rooms will access the interbeds. continuitv from room
~-:-~-:-~---.,..--=,....,,,..=-~~~~-:::--::::-~~-:---:---,~-:-~'
-to room and panel to panel will follow the naturally-fractured anhydrite beds, since they extend
across panel seal regions and stressed pillars. Along anhydrite beds below the repository strata,
brines will drain to down-dip rooms ..~and generated gasses 'Will migrate along roof anhvdrites_to
up-dip rooms at pressures that will increase towards lithosta!ic as creep closes the deepe~L
partially-filled rooms. The considerable closure energy of the entire repository volume that is filled
with compressed air and ga'> is available to drive a single pneumatic fracture. Thus failure of the
scaled undisturbed repository will be by sudden rupture and discharge to the atmosphere. It will
not be, as envisioned by DoE and modeled by BRAGFLO, a gradual bleed-off to the far-field via
the marker beds. \Vhether the pneumatic venting will follow weak partings up-dip (N) and upstructure to the Rustler, or alternatively, along more steeply oriented subsidence-induced fractures
is con,iectura~ and probably moot. Either would compromise geologic containment.

l

Comment 5. p. 21
As measured at some boreholes. the Rustler/Salado contact zone is tight compared to the Culehra
dolomite. Elsewhere, it is an aquifer of importance. The contact zone is an interval of accumulated
clay, evidently residual after dissolution of salt. The presence of clay breccia could reflect either
depositional or residual formation. The stratum of residuum varies from inches to a few feet in
thickness within the L WA but increases to about 20 feet at the Culebra Bluffs outcrop, where the
Salado salt is missing. Gypsum underlies the residual clay at that exposure, whereas there is no
gypsum within the residual clay. Apparently the dissolution has removcd not only the salt, but also
the anhydrite interbed5, after their hydration to gypsum. One cannot argue that the underlying
gypsum represents the thin Salado anhydrites pancaked together, becaus.:: residual clays after salt
beds cannot have migrated to the tbck clay accumulation. The 20+ feet of residual clay \Vithout
included gypsum could not have accumulated unless the gypsum interbeds had been dissolved.
Proceeding eastward from the outcrop area, one must be able to find, in less advanced states of
dissolution, the gypsum interbeds lying within the residual clay. Dissolution does not occur
unifonnly over the area. Not only is it more complete as one traverses westward, but its
distribution must be irregular. Patches of salt, patches of gypsum or unaltered anhydrite should
remain in areas otherwise altered to the terminal clay residuum. The variable removal of strata
gives rise to differential displacements of the overburden, producing by their irregular recurrence a
pattern of randomly-oriented steep-dipping subsidence fractures superimposed upon the tectonic
pattern, northeast and northwest oriented.
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Nor does dissolution occur uniformly at the top of a salt formation. At any time, it is concentrated
at local channels of ribbon-like shape, with residual products deposited in, and briefly arched over
them. Upon collapse, flow in such channels shifts laterally to attack areas formerly protected.
Anhydrite grains and chips and grains of clay particles are transported by the conduit channel
flows and redeposited. These processes have been observed by the writer at various stages of
development, during studies of the flooded K2 1v1ine in Saskatchewan. Because the processes have
reached conclusion at Culebra Bluffs. with no more salt to be removed. there must be. in the
transition zones extending east\vard a.cros"s Nash Draw and t11e L\\'A "t6wards the liri~ of no sait -- ...
di.Ssolution, -a region
active channels that tYPifies an evaporite karst. Though unCietccted easf of
the WlPP-33 chain of sinkholes, open channels probably extend east from the discharge area in • -·
~ash Draw. across Livingston Ridge and into the L WA. as surface morphology suggests (Phillips.
1987 and ~farch, 19-97). They may be orienie(f pr-eferentially parall.!l to the riorih\.ves-terfY and
southwesterly fractures, .with dissolution controlfed by the paleo-gradient"an<l its -variations over die
span of time of formation. Their traces as conduits could be interseckd by a gently-dipping
hydrofracture propagating upwards from the repository through the remaining thickness of Salado
-.
- - -.
salt.

of

...

Comment 6, last para., pp. 2+-25

If EPA has concluded that the potash above the repository would not be mined under current
economic conditions, thatjudgcmenl should be re\.ie\ved. As recently as 1990, the Ai\,f.A..X lvline
was operated by Horizon Corp. by opening an apparently sub-economic 4-ft bed of the Mc Nutt
after the original 10-ft bed was e:illauskd. Because its location uniquely serves all agriculture
sun-ounding the Gulf of Mexico. the potash n:source over W1PP should be assumed to be
exploited as soon as institutional controls ceasr.; to prevent mining.
Because mining subsidence produces steeply oriented fractures across the overlying interbedded
salt anhydrite and elastic sediments, it is folly to rdy upon an EPA ruling that only the 7m thick
Culebra dolomite will be changed in the process of fracturing. l\.1ining subsidence within or
adjacent to the L WA will breach a significant interval of the confining beds to aquifers within the
environmental boundary. Consider the conceptual error introduced by EPA 's criterion. They have
given substance only to en11anced transrnissibility of lhc Cukbra dolomite, assumed to be confined,
that it may randomly increase as much as 1000-fold. That produced little change in PA because
spatial ekments of the Culebra \Vere modeled \\ iih random increases of the transmissibility, by
factors of 1. to 1000., whose geometric mean. 100. most closely indexes the velocity change
att1ibute<l to mining. Combined with other non-conservative transport functions, such as sorptive
and diffusive retardation inapplicable to concentrated flow in channels, the CCDF remained within
EPA limits. No consideration has been given to the certain effect of a few subsidence fractures,
typically dipping 60 to 7 5 degrees, open passages that would concentrate conduction across the
upper Salado interval, except for the 75m lying between the repository and !v!cNutt horizons. The
EPA' s concept still requires an intrusion borehole to connect the repository to the Culebra,
whereas the occasion of mining would develop widespread vertical connections above the mine,
even into the L WA from mines outside its boundary. The 40CFR154 conditions are minimum

c::.ortsidet;:iti(ms. not conservative at aii.
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Due to dispiacements induced by mining subsidence, steep fractures may not reacwy renea1 in fne
anhydritic salt fonnation. Furthermore, there would be no control over the technology of shaft and
borehole sealing above a future mine, so containment would be breached thereafter from the mine
to the Culebra and to the swface. But to breach from the repository to the mine horizon \Vould
require either hydrofracture (undisturbed conditions) or a borehole intrusion. Tims, mining as a
certainty outside the L \VA and as a probability inside it has not strongly modified the CCDF, and
would not do so unless a more certain. calculahle time of hydrofracture is included in PA . .tv1ining
could pro\idc brine swrage during venting if hydrofracture from the repository occurs before
creep closure of the mine. The presence of a nearby or overlying mine, does, however, shorten a
hydrofracturc-csrablished p;:ith, connecting the repository more immediately to the swface. Given a
mechanism of hydrofracture. by attainment of lithostatic pressure in the repository or more readily
at th.:. top of a permeable concrete plug at the shaft bottoms, the conditions to breach 50m of salt
would readily breach the rest of the cover. A nearby or overlying mine augments the hazard,
therefore.
Comments 7 to 22. Synopsis, p. 27, .+th bullet:
It is noteworthy that DoE has chosen not to respond in detail to comments concerning the Rustler
hydrology, including implications of the fracture system in the Culebra, nor to the karst features of
the Rustler and Dewey Lake Red Beds. Because the conduit system geometries along various parts
of the path are undefined, the transport computations based upon continuous-media prope11ies an cl
generalized gradients suffer from the age-old problem of unknown effective porosities.
Consequently, contaminant travel-times may err by orders of magnitude. In fractured and karstic
formations, there is great likelihood that transmissibility tests. few in number and limited in
dimensions and coverage, have missed the occasional, steep planar fracture conduits and sub-linear
solution conduits. Concentrated flow along such features may shorten mean travel times from. say.
10,000 years to as little as 100 years. \Vith rare exceptions such as \\lPP-33, test wells and
observation wells. being vertical, generally miss the major conduits. Since there wac; no hydrologic
resting done in WIPP-33, the dam-base does nor reflect the presence nor character of channels.
Tests conducted in wells accidentally near a channel may weakly reflect its presence. All of the
tests miss the region of most likely solution features extending east of Livingston Ridge into the
region of the western half of the L \VA.

-

A scatte1ing of head data-points
in either continuous or discontinuous media can always be
.
contoured because values decrease monotonoustv towards discharge regions. But that doesn't
prove the existence of a smooth distribution. Measures in fractured formations often appear
capricious rather than smoothly consistent actually reflecting transients of very different response
times in open faults to tight intervening blocks with only fine fractures. The ages of such waters
may vary also. A karst channel imbedded in a formation may lie stagnant at different heads than
its wall-rocks until suddenly recharged yia a S\Vallow hole. As pointed out in comments (Snow,
Ivlarch, 1997, p. 12) on karst hydrology, the technique of T-field modr.!ling relied upon to fill the
spaces of missing field data is in-valid for discontinuous media. The conduit-size heterogeneity thJt
invalidates T-field modeling increases from east to west due to increasing fracturization and
dissolution of fillings and channels, thus the most important segments of potential flow paths from
~
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the repository towards the discharge area in Nash Dra\v are ill-defined for modclir1g.

It was pointed ounhat explorations have not been conducted so as to define 'che vanat'1ons o'i
conduit type and their frequencies. Thus, even if T-field interpolation were valid, contaminant
velocities would not be detenninate because the variations of effective porosities are unkno'.Vn. If
DoE was aware of a line of sinkholes at the surface, including \VIPP-33 (Response to Corrunents,
p. 31 ). why w:is it not tested. and why was the obvious potential of more such features in or 'Within
the L \VA not fully explored? Had the modd of a simpk confined porous aquifer be..:n questioned
objectively in response to observations of dissolution features. the truth would have emerged.
Because of its importance to transport. the description of conduit system geometry has received
much attention by the community of hydrologists working elsewhere on nuclear \Vaste reposit01ies.
Instead of seeking the appropriate geotechnical expertise to characterize conduit geometries, or
developing their mvn innovative means of aquifer investigations for the purpose, DoE 's consultants
have discounted, denied and avoided the issues. Instead, they have adopted the classical porousmedia approach, treating the Culebra and other Rustler units as though they were sands instead of
fractured, dissolved rocks. Like'.Vise, lacking corresponding means of modeling transport through
highly heterogeneous fractured media and karstic formations, DoE has made the damaging
simplification that .::quivalent continuous media properties can be estimated, extended stochastically
and modeled in conventional, 2-D, layer-cake stratigraphic style. Sensitivity studies of variable
parameters and rudimentary 3-D infiltration effoct.s (1 to 2mm:yT) on regional flmvs fail to
incorporate the range of properties relevant to karst terrain. DoE' s model work does not
approximate r;.;:ality. Suppose that contaminated brine were to be displaced updip from the
repository to the Rustkr along hvdrofractures. Might it not rest there in karst channels for a long
period while the gradient remains flat ? Then. when a 4 or 5-inch rainstorm suddenly recharges the
karst via sinkholes, can it not respond to the: transic:nt gradient by transporting the waste across the
environmental compliance boundary and to Nash Draw in a matter of \Veeks ? Admitting
observations of karstification, such as the sinkholes of \VIPP-33, it is incumbent upon the applicant
to prove that transport will nor be rapid nor episodic, that larger effective porosities exist, as the
tracer tests (in the wrong areas) suggest, not small effective porosities that would imply CCDF
results exceeding EPA limits.
Comments 7-22, p. 28. I st bullet
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Mescakro Plain, a channel-less surface pitted with depressions partially filled with eolian sand.
Because sinkholes are known, and observations have been made at \VIPP-33 of st01m water
infiltrating at high rates, it is deduct:d that many of the sand-filled depressions conceal sinkholes or
dolines, conduits for rapid recharge that must aggregate inches over some areas. not millimeters.
Such surface morphology and its hydrologic implications, as can be drawn from the Phillips thesis
(1987) should merit intt:nse study by DoE. The proponent's consultants should pursue; ground
penetrating radar, backhoe excavations, shallow piezometry, smface flow gaging, and other
techniques. The Peer Review Panel must not have been shown the field conditions, thus
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Comments 7-22, p. 28, 2°d bullet
The CCA uses the assumption that climate change may raise the water tabie to the surface, a
condition impossible in karst terrain. A rise in the water table can multiply karst system discharges
manv-fold because small rises saturate lar!!er channel cross-sections and increase low gradients
several-fold. The Mescalero Caliche implies a persistent water table below the caliche, even during
glacial maxima. That horizon would be a good candidate for modeling the highest water table.
Even for modem conditions of precipitation,. the water table has remained undefined for lack of
diligent field measurement.
J

,
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Comment 20. last para., p. 30

DoE n:sponded to CARD' s concerns about potential cavernous zones in the Rustler. DoE counts
upon the interpretation that soft sediments logged in boreholes across the V:.1PP site are not
dissoiurion residues. That is based on Holt and Powers· investigation of exposures in shafts, where
they noted intraformational conglomerates and graded bedding in fillings of erosion-bounded
channels. Since these an: features of open channds, they convint:-ed everyone thal they formed
subareally, not in the subsurface as halite was eroded. They expressed the interpretation that a
Rustier-age salt pan exiskd east of\\.1PP, that mudflats existed to the \vest and transitional regimes
between. Conversely, Holt and Powers' description of features now obscured by shaft linings do
not establish their subarcal origin. TI1e writer has had uniqudy applicable experience in Jn
environment of underground salt dissolution: In company of other geologists, he inspected,
ri:i.:ordd, studied and interpreted processes of dissolution and sedimentation that occurred
repeatedly in salt beds above a flooding potash mine. From 1988 to 1993. he made monthly
inspections at the K2 :.line at EsterhJzy, Sasbtchc\van, \Vhere successive inflmvs (up to 8000
gprn) from an overlying dolomite aquifer followed subsidence fractures that crossed a 30-ft redhed
and dovmwards across I 00 ft of bedded roof salt. In the course of \Yeeks, a new leak would carve
an elongate solution channel at the top of salt and along several bedding horizons in the salt. The
channels were studied on hands and knees as successive new ones were formed and older ones
closed by creep. Some were as much as 1000 it long, downcut towards the mine in stair-step
profile. Rounded cobbles were seen. transported from cave-ins of the overlying fractured
dolorniLe. while eroded redbeds produced silt-chip conglomerates, sand, silt and clay which formed
bedded deposits along the subterranean stream channels that meandered along the floors of
sinuous solution passages '\Vallcd by intact rock salt. Point bar deposits of the transported elastics

contained imbricated cohbles recording flow direction. Graded bedding recorded the progressive
diminution of rates as aquifer grouting stanched the flow. If one could revisit the closed passages,
such cut-and-fill sedimentary features would be preserved. They would closely resemble those
described by Holt and Powers at the \V1PP shafts, yet the Saskatchewan channels formed not at
the surface but at 3100 feet in depth. It is by no means evident that all Rustler conduits were
initiated along fractures formed in response to Salado salt di.,solution. Dissolution channels may
also have been directly caused by dissolution of salt beds in the Rustler, or by fractures developed
as a result of differential subsidence as Rustler or Salado salt was removed. The clay h01izons in
the Rustler were probably residuals from dissolution of those Rustler salt beds. The solution
channels may extend eastward into the WIPP site, because they are related to Rustler, not
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necessarily Salado salt dissolution.
Tne controversy between Rustler salt dissoiution vs. salt non-deposition (e.g., Non-Salado Flow
and Transport Position Paper, Dt:cember 15, 1994, 3.1.1.4) has been conveniently decided (ibid.,
3. l .1 .. 4.2) 'With bias favoring WIPP. A more convincing determination is needed because PA
would haw a diffen:nt outcome if Rustler salt inlervals have been dissolved from the site. If the
top-to-bottom progressive salt dissolution model (Snyder, 1985) is correct, then conduits must
remain in the transition zone. and drilling and testing have not been adequate to define them at
either the top of Salado, nor in the Unnamed Member, the Tamarisk nor Forty-Niner Members
when: salt beds once prevailed. In support of the Rustler dissolution concept, it is noted that the
thinning of the Rustler interval. from east (about 500 ft) to west (about 300 ft) across the site is
wholly anributablc to differences of salt thickness. It is preferable to ascribe the thinning to
dissolution because the alternative, non-deposition, would require about 200 ft more syndepositional subsidence of the basin, an abrupt flexure at the site of the '\t1PP.
Two other observations in Culebra cores from on-site drill holes support 1ate, ana pernaps current
dissoiution. First the percentage of fracture fillings of gypsum decreases from east to \-Vest across
the site. Second. ,,ugular porosity. probably by dissolution of fine-grained dolomite replacerm:nts
of beds of fecal pellets, has devdoped on-sik as well as at the Culebra Bluffs outcrop. Both of
those features are clearly due to post-depositional dissolution, both contribute to westwardin.:.;reasing transmissibility, and their or.;cmTence would be consistent with dissolution d1anndization
of salt heds in the same sequence of rocks. All such effects increase in severity towards the west.
Since the Salado formation has not been thinned appreciably at the \\1PP site, the presence of
Culebra dissolution features there is more reasonably associated with Rustler salt dissolution than
\Yith subsicknce fracturing by Salado dissolution. Nonetheless, vugular and fracture porosity
attributable to dissolution of Culebra dolomite and gypsum fracture fillings on site may have
import.'.mt relationships to through-going conduits that provided the flux of \Vater, such as enlarged
fr3ctures. faults or contact zones. It not prudent to dismiss such secondary porosity features in the
helief rhat T-fielct modeling incorpor~Hes them. The extremes are never included in borehole
sampling, since the probability of channel intersection is vanishingly small on an area basis. Such
e\.1remes dominate overall performance. because nearly all flow paths funnel through solution
channels or other large conduits when present.

Comment 20, p. 32

CA.RD has not expressed concern that the dissolution front \\.·ill propagate to the \VI.PP site durii-ig
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present-day distribution of dissolution conduits capable of fost~ring rapid transport from the
repository footprint to the compliance boundary. The dissolution front has long since incorporakd
the '\TPP site. With higher pluvial recharge rates, dissolution of highly soluble sJ1t and gypsum
may en11ance conductivities within the regulatory period, displacing conditions t!astward.
0

J.

'

..Y""'

""'

11

u

J..

Comment<> 7 to 22, p. 33

12

taL.

00

\.t .1 " ' "

i1U~1

J

The application of uniform recharge rates of 0. 2 to 2. 0 nun/} T over the entire region of Rustier
modelina leads DoE to the conclusion that it '1akes thousands of .vears for water to reach the
Culebra in the \VIPP site". TI1e problem with that concept stems from the implications of nonuniform recharge. East of the L \VA, where the limited explorations have: revealed no exceptions to
the intact, undissolved character of the Rustler or Salado, vertical conductivity is probably
negligibk, (e.g .. 0.2 to 2.0 rruniyear). unchangc:<l from that of the original intact sequence of salt,
siltstone, sandstone and anhydrite, perhaps with all fractures sealed by gypsum or halite. West of
the L\VA, but east of Livingston Ridge, there are knmvn s\vallO\v holes that have to connect w
solution channels. In the transition zone that includes at least the western half of the LWA. there
an; surface depressions \vithout surface channels masked by eolian sand. These features arc
suggestive of unidentified swallow holes. Recharge through them has been observed to he brief
and localized, so that the equivalent steady, unifonn recharge might be as little as the assumed
2mn1.1yr. or as great as 20.mmiyr (Phillips. 1987). But travel times via. solution channels, forge and
small. \Yould be very much shorter, averaging a small multiple of the period between events, a few
y.;ars ins1ead of thousands. In effecl DoE' s failure to fully describe all aspects of conduit system
g':::ometry has lead to indefensible CCDF curves based on idealized homogeneity. A few
calculations of the implied travel times would illmtratc the vulnerability of DoE' s assumed
conditions.
~

P. 33. para (i)

All DoE 's flow modeling has been done upon the assumption of isotropic conductivity properties,
the only assumption possible to a party that has not conducted tests in sufficient number to
systematically evaluate the anisotropy of different areas. as should have heen done. At a few of the
test pads, anisotropy has been e,.icknt (Jones, et. al., 1992), but inconclusive of generality from
site to site. These data cast doubt on tht: (.;OJTt:clness of models that have assumed isotropy, and
that therefore the direction of flow is parJlkl to th.: grJdicnt. In the cYcnt th.'.lt some areas between
the n:pository and the discharge points for regjonal liO\-v haw well-defme<l. sub-paralld solution

ch:mnels in the Rustler, then the mJjor flow rnrnponents are p:irallel to those channels, not the
regional gradient. Becaw;e \Valer in large solution ..:h;umds lies nearly stagnant perhaps for years
betwem recharge events, the heads in them are controlled hy the eleYation of the discharge points.
If suc..:h points arc: <lispos(;d from north to south along :\ash Draw, ead1 paralld channel trending
easterly or northeasterly into the LW A would have a different head. diminishing from north to
south. \Vithout knO\vlcdge of the channds, random piezometers in the wall-rod\.s 1vould be

interpreted to record a southerly gradient. But during unobserved storm events, slight components
of the gradient along the length of the channels would produce major transient flows in those
directions. The true nature of karstic transport cannot be modeled in the steady-state. isotropic
m.:mner typically employed for stratified intergranular media. It would be necessal}' to acquire
sulfo.:ient data to define the ani1mtropy and the conduit geometry to model the transients that
ac..:wunt for the majority of the fluxes.

P. 34, para. (ii)
C'.\RD does nr)t insist that 01! Rustler groundwMer must discharge at :'.'Jash Draw, but rather that a
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larger fraction discharges there than would be allocated by DoE on the basis of its isotropic, nonchannelized model. The important consideration is that brine from the repository, conveyed either
along breached well or shaft seals or along hydrofractures, would arrive at the Rustler aquifer in .:i
region tributaiy to :Nash Draw, not 1v1alaga Bend. In that region of prevalent solution channds. the
velocity of westerly travel to a discharge area in Nash Draw is likely to be for greater. and tr:noe J
times to the compliance boundary will be t:om:spondingly shorter. In t<.:rrns of fundament.al
properties that invalidate the CCA, it is the effective porosity and anisotropy that are different from
those assumed by DoE, thus producing failing CCDF curves. Both properties are strongly
influenced by the presence of preferentially-oriented solution channels, either at salt contacts or in
fractures. Sorptive and diffusive retardation also deteriorate. Failure to seek knowledge of
dissolution by appropriate explorations is the reason for serious doubt of the idealized model
results presented in the CCA.

As discussed above, the failure to characterize solution ch:mne1s in and \vest of the L WA has led
DoE co ascribe to those areas transmissibilities unwnservarively minirnizcd. It claims to h.:ive
modified measures to account for pore and fracture dissolution features, hut it is not e\ ident th.:it
those modifications have b<.:en suffici<.:nt. Since data on hand v.ere lliii..:<l to adjust recharge lo the
level of 0.2 rnm!yr for replication of model head distribution, then T-field manipubticms consistent
\Vith those magnitudes would not change values appreciably, kst gradi...:nts d...:cr:.:as:.: tu0 much
\vhile maintaining uniform recharge. Better models can be developed that incorporate more
realistic geology th<m DoE has offered.
Let us suppose that one gives credence to the obs..::rvations of Phillips (1987), that surface
manifestations of karstic drainage persist east of WIPP-33 and northeast of the Nash Draw
embay1nent, both penetrating the L WA.. The system of dissolution channels must pervade the
saturale<l interval to at least the depth of the Culcbra when:! fracture fillings have been dissolved.
The evaporarion estimared for the area of Laguna Grande de Sal (Phillips: 1987) suggests grearer
effcctive rel:harge in that brstic area, since 110\.vs from ol:casional storms drain efficiently via
swallow holes into the aquifer. Extending eastv.-ard from the eastern extremity of evident Culebra
kadling, salt beds may remain in the Rustkr. preventing all rechargt: through the unit. Recharge
rate. variable over the region, should correlate best to vertical hydraulic conductivity. \Vhile rates
on the order of l nuTu'ycar may correspond to the low values of laboratory conductivity associated
with intact siltstones, anhydrites and salt there is no ready method of measuring average
conductivity of ground perforated by a few, ,...,·idely-spaced swallow holes. The only evid.::nt means
\Vould enrail opportunistic surtace flow measurements at sirJu1oles on the rare occasions of storms
during years of patient observation. For example, five feet of ponded water in the \\1PP-33
sinkhole represents at least a minimum recharge rate over its watershed during some interval ·
ber.veen stonns. A rough con-elation between vertical and horizontal conductivities also prevails in
such a karst region: since the Salado limits the depth of flow and directs it laterally to the discharge
area. Both vertical and horizontal conductivities far exceed values derived from a steady state
modd scaled to the evaporation-controlled discharge. because karst systems operate by transient

events. Quantitative hydrology in karst terrains has evolved slowly, due to mea..:;urement
14
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constraints, but has progressed by application of dye-tracing and surface flux measurements, tooh
neglected by DoE for comprehension of the W1PP site hydrology.
The importance of the admissibility of such alternative models, embodying non-uniform transient
recharge, anisotropy and higher-than-measured T values in and west of the L WA is that transient
transp011 models so constructed would yield far shorter travel times to the environmental
compliance boundary. The gradation of solution features. fewer but larger as one moves
\Vestward, connote westward decreasing e:ffective porosities and consequently faster transport rates
at the same gradient and conductivity. The field observations and demands of conservatism justify
and necessitate such interpretative modeling, rather than acceptance of homogeneous-isotropic
steady models with uniform recharge that happen to support licensing with acceptable CCDF
distiibutions.
DoE has responded (p. 40) to the noted difficulties of representing local-scale transrnissfoility,
espousing the stochastic tools of de l'vfarsily and others. Such methods fail in karst terrain because
their fundamental premise is that conducth-ity varies continuously. Fractured formations also are
discontinuous. From matri\'. to fracture. conductivity jumps orders of magnitude: from unaltered to
solution-channeled evaporites, conductivity jumps orders of magnitude. Measurements in \Yallrocks bear no relationship to the properties of the conductors. The spatially-variable T-.fields DoE
has applied cannot be defended if solution conduits prevail in the Rustler. The presence or absence
of them is the first and foremost characterization required. an activity DoE has ncgkcted.
The connectedness of transmissihilitics noted in the first hull et (bottom p. 40) is particularly
inappropriate for karstic aquifers. An equidimensional grid can represent intergranular porous
media adequately (e.g., a sand), hut not J solution-channeled carbonate or evaporite. If one were
successful in finding and measuring T for a cell traversed by a channel. then cells upstream and
downstream of it (wherever they are). are perfectly connected and highly correlated, while other
cells m:arhy are uncorrelated to it. Such is the nature of the region, roughly west of the middle of
the L W.'\ r!lar remains ill-defined in propenies anributable to dissolution. If the Rustler flow field
from repositor>' to Na~h Draw were characterized as spatially linked in the direction of flow. the
transport model for PA calculations would have produced adverse results.
In the last hullet (p. 41 ). DoE &~counts the significance of all T-fields. on the grounds that
r~tardation of radionuclides in transport through the Cukbra is such as to ensure that no releases
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the Cukbra, with matri\: diffusion and sorption providing the retardJtion. In a karst conduit model
<the same discharge concentrated at a one-dimensional conduit of tubular cross-section), specific
smface would be so small that matrix diffusion and sorption would be negligible. Retardation has
been demonstrated at tracer test pads south and southeast of the repository, data consistent with
mediJ dominated by a network of fine fractures, but not solution openings. ~1atri\'. diffusion is
assumed. not proven, since a convective dispersion model can also explain the tracer breakthrough
behm-ior from these tests. '\7hether retardation of conservative tracers is attributable to matri\'.
diffuc;;ion or apenure distribution, or both, it is a property strongly dependent upon conduit-system
geometry, whose variations along the flow path remain obscure for lack of exploration efforts by
15

DoE. Because karst channels exist within the compliance boundary, retarciation properties
ded.uced from ill-placed tracer tests cannot be applied in those regions. Hydro:fracture from a
pressurized repository, following partings in the Salado updip to the west that break to shallower
strata and the Rustler would probably connect to dissolution channels of vanishing retardation
capacity. It is the mis-representation of effective porosity and retardation that invalidates the DoE
transport modeling, both arising from neglect of the true nature and implicalions of lht: fraclur~<l
and dissolved conduit system.
Comment 8, p. 43
DoE responded to some aspects of the alleged inadequacy of fracture characterization. By
neglecting \Vork on the Culebra that is within the realm of currently available technology (e.g.,
slant-hole or horizontal-hole drilling and coring). it has shut off the possibilities of gaining insights
into other features that consequently remain wholly obscure. 'Vhat, for instance, is the nature of
fracture system geometry and conductivity for other saturated rock units, such as the thick Rustler
:mhydrites? And "YVhat is the role of fracture-system diss0lution, ofvugular pe1me:ibility. and most
significantly, of dissolution channels in or on salt beds ? \\ nat are the hydrological implications of
the distribution of massive gyp5um bodies. altered from :mhydrite heels '? There are too many loose
ends to the evaluation of transport in this complex medium. too much uncl:rtainly Lu \Varrant a
licence for radioactive waste disposal at \\1PP.
While the fractured Culebra is the most persistent transmissive unit tested. it is only 6- 7m thick. If
the fra.:turc ;;onduit syst.:.:ms in thc v<.:ry thick :inhydrites had been examined and were bctt~r
understood, might not the siie hydrology be found to be dominated by them? DoE assumes that
anhydrite fractures are the result of the dissolution of Salado salt, not the dissolution of Rustler
salt. Conversely, CARD cik:d ev:iJence to the effect that abundant Rustler sali dissolution has
thinned the unit over the east-\.Yest extent of the site. Thus, anhydrite fracturization is consistent
with other dissolution features within sit.: boundaries, and thus co-existent \Vith them. Anhydrite
fracrures need nor be numerous to be significant especi:il!y for rranspon. Given that subsidence
develops a certain magnitude of rock mass strain. producing apertures, the fracture conductivity
increases \vith the square of spacing, as does contaminant velocity. So, if a thick monolith of
anhydrite tends to have widely-spaced. obscure subsidt.:ncc: fractures. it may provide: very short
travel times in such units as the Tamarisk or fom.·-""Jiner. even in absence of dissolution conduits.
Such undetermined property variations in the aquifer leave com~sponding uncertainties in the
CCDF.

confmed is obviously incorrect for transport. All Rustler strata participate in the flow field, since
they are interconnected by steep fractures, faults and dissolution chimneys. Future mine
subsidence will produce cross-cuning features, as may repository driven hydrofractures. One
revealing iong-term test has been the water level recovery after the Air Intake Shaft was lined and
sealed. From 1989 to 1994, monitoring wells on and off the site registered water level rises
defining a consistently-varying cone centered on H-16 (with 71 fi of recovery), while sufficient
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\Viih one of the known regionai tectonic fracture orientations. Tne recovery cone reflects the whole
saturated, fractured Rustler formation, not just the Culebra. though all monitoring wells are
completed in that thin dolomite.
Comment 10, p. 43
\Vith respect to the use of Darcy's Law. CARD agrees v;.ith the assumption of linear friction for
the sake of conservatism. even if turbulence may act briefly in transient channel fimvs follO\ving
rechar!!e events.
Comment 11, p. 44
It appears to be necessary to reiterate CARD· s objection to the \VIPP site T-field construction
technique, \Yhich is based on an assumed continuity of values. The ma1hematics is without merit
because there are sharp discontinuities bet\veen conduit sizes of matrix. fractures and solution
channels. Let us suppose that \"veil tests have characterized the Culebra transmissibility at two
points in the region separated by a mile, and it is desired to establish a rational value of T at a midpoint benveen them. In a fracture-dominated medium, it is correct to treat the nodal value to
n.:prescnt some Yolume around it, i.e .. to assign an equivalent continuous-medium conductivity to
the thickness and breadth of a defined volume circumscribing the node. The intermediate,
undefined node lies \Vithin a similar volume. Fidd experience in karst te1rain indicah:s that adjacent
nodal values may bear no relationship to each other. Sudden inflows occ.ur to tunnels in fractured
igneous rocks Vi•hen faults are intercepted, or in carbonate rocks when solution channels are
intercepted. Likewise, when salt or potash mining intercepts trapped or connected brine-filled
conduits, sudden inflows are experienced. At the WIPP site, the transition from a fully-cemented
domain east of the L WA to a maturely-developed karst conduit domain astride Livingston Ridge.
there arc sub-domains at all scales that are so wildly capricious that a hydrologic test in one gives
no clue to its neighbors, each sub-domain diffcring by several orders of magnitude in
transmissibility. The interference testing that has been done suppons the contention of structural
control. Certain well pairs are apparently conncc.t0d dfic.icntly, whilc most pairs are not. DoE has
over-worked the data set. never questioning the \'alidity of conclusions based upon smooth
contouring or stochastic manipulaliun.
Conumml 12, p. -1-.+
DoE has failed to adopt vastly-improved technology of core recovery available for at least 20
years, or of directional drilling technology available for at least 10 years. Inspection of WlPP
Project cores pre-dating 1995 (i.e., most of the data-base) reveals so much rubble and so many
missing core intervals as to guarantee that fractured and dissolved features. if present. could not be

desc1ihed. Even the superior, latest cores from the vertical H-19 pad holes are incapable of
disclosing the predominant near-vertical fractures of the Culebra. DoE has spent far more to justify
poor simplifications of the conduit system than it would have cost to seek contemporaneous skills
in the geotcchnical and petroleum disciplines that could have, and still could rectify the lack of
knowledge. Without such data, the underlying causes and variations of effective porosity and
17

retardation are unknoMl. Fracture data are needed to di:tennine if other features, sud1 as
dissolution of fractures and development of channels plays a part at the pad scale. Without such
explorations targeting fracture systems, there is little hope of discovering dissolution conduits.
As expressed before, the stochastic model is unconservative in the presence of dissolution features
that occur in parts of the flow fidd: DoE 's approach is not robust.
Comment 13. p. 4-J.

In the domain of Rustler dissolution that extends easnvard an uncertain distance from\\ TPP-33
and Nash Draw, the relevance and legitimacy of hydrostratigraphic units is lost due to cross-cutting
fractures and solution openings. The assumption of confinement is inconsistent \Vith the presence
of such openings. whose distribution can be determined using improved field observations.
Comment 15, p. 45
CARD has reiterated concern for mis-represenration of the current Rustler hydroiogy by models
that discount the current effects of widely-separated solution channels in the carbonates and soft,
ero<libk elastic st:dimt:nts. as wdl as partial fraclurt: fillinWi residual aflt:r evapo1itc dissolution.
Insofar as the solubility of halite and gypsum facilitates rapid conduit enlargement minor changes
in vducity and chem.is try due to increased recharge during the span of 10, 000 years can speed the
propagation of a dissolution front and enhance the hydraulic conductivity throughout the brst
krrain.

\\rule fractures that are sho11, arcuatc and slickensidecl are typica1 of those that devdop by sluinkand-swdl processes in the near-surface. it is not credible to claim that no other types of fractures
are present. A.n orthogonal pattern of regional tectonic fractures is e\ ident else\vhere in the
1

Delaware Basin. Thc.:!y can be observed at outcrops such as Culebra Bluffs, the Capitan Red and
in Carlsbad Caverns. These and any subsidence tracrures rend to be missed by d1ill holes because

they are steep and widely separated, especially in poorly-cemented units that dcfonn somewhat
plastically.
The argument that fluids apparently saturated in halite or gypsum cannot further dissolve the
conduits that ..::-onvey them is incorrect. The slightest shift towards dis-equilibrium~ either by
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The observed coexistence of open fractures and gypsum-filled fractures, open \ugs and carbonatefilled vugs reflects the current geochemistry and active dissolution, thus supports current
development and thus regional variations in degree. CARD warns against underestimation of the
rok of undisclosed solution features in controlling transport. especially in the western parts of the
L\VA.
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A few years ago, the Mescalero Apache Tribe was grappling with the
controversial issue of the Monitored Repository Storage (MRS) "high-level"
radioactive nuclear waste. Today. the State of New Mexico. is facing the
same issue but in a silent, darker and more sinister process. As the people
wait for the state to issue a state pemtlt for an almost approved "low-level"
radioactive nuclear dump site called the Waste Isolation Pilot Project
(WIPP), near Carlsbad, NM.
In allowing the acceptance of the waste, the state permit is the last hurtle to
cross in a two-decade governmental process. A statement was made in a
Public Broadcasting System (PBS) documentary program in August 1996.
which said there was enough room in the \\1PP underground repository
to store thirty (30) football fields of lowrlevel radioactive nuclear waste:
each room measuring 30 to 40 feet high, with more such rooms being
created each day.
The Secretary of Energy, Bill Richardson (NM), again stated in a recent
television interview the WIPP site would be a safe place to store low-level
waste. The acceptance of the waste has been promoted as safe and being
neutralized within days or weeks. Yet, mixed in low-level waste is an
isotope or combinations of isotopes that one would consider highly
radioactive, something in some cases, being hazardous forever.

The historical time period equal to the length of an isotope's hazardous
radioactive life can be visualized in the following examples. The isotope.
Cobalt-60, remains radioactive for the life expectancy of the average
American {60 - 80 years). Tritium.is able to kill cells and cause tumors for
longer than the period between the Civil War and today (130 years).
Strontium -90~ is hazardous from wh~n Manhattan was purchased from <he
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Indians for $24 of worthless trinkets to present time. Plutonium -239, the
earliest known manmade shelter (a crude hut) was built as long ago as the
duration of plutonium.239 radioactivity (24,000 years). Technetium-99.
remains as hazardous from the time the first stone tool was made to the
present time (212,000 years). Iodine· 129, is harmful the length of time of
the appearance of the first 1arge dinosaurs to the present, (100 mill ion years l.
Thorium ~232, in comparison, Earth acquired its present size between four
and five billion years ago. The half-life ofThorium-232, is 14.l Trillion
years, which makes this isotope radioactive the span of an estimated 140
Trillion years (the half-life of an isotope must be multiplied IO to 20 times to
detennine the period of time during which a radioactive substance remains
hazardous).

Long before the Spanish Explorers, the first seekers to come to this area
called New Mexico, the Mescalero Apaches called the lands from Texas to
Central Arizona, to the south. far into Mexico and north to the Colorado
peaks, their home. The tribe's reservation is presently located on ance:-tral
land in south central New Mexico.

The land near and surrounding the Guadalupe Mountains, in southeastern
New Mexico, is held as sacred cultural land as it is believed to be the
beginning of the Apache people's religious and cultural identity. The
Mescalero took their name from the Mescal cactus plant. This plant was
literally their staff of life as it provided; food, beverage and fiber. Even
today, special trips are made by tribal people, into the southeastern part of
New Mexico. to harvest the plant.
The "Coming of Age," Ceremony is held every year during the first week nf
July. The entire ceremony signifies the central focal point of the people's
language, cultural, religious and spiritual beliefs and therefore, their identity.
Without the ceremony, the people will be without their own unique and
special world·view identity. The ''Coming of Age'' Ceremony is a solemn
and serious time in the life of a girl child as it is recognized as the end of her
girlhood and prepares one for the life and years of womanhood. The
ceremonial teepee was once made of Mescal stalks. After, the Apaches wen:
defeated and confined to the reservation, the stalks were replaced with
evergreens as teepee poles.

The Dance of the Mountain Gods is an integral part of the, "Coming of Age"
ceremony. It is performed around a huge bonfire each night for four nights

i-'AGC:

The performance is at night and today is still a deeply moving experience.
for legend has told us that the origin of the Mountain God dance is in
southeastern New Mexico, near Carlsbad. It was there that the first dance of
the ceremony was performed before two severely handicapped Apache men

untold generations ago.
The Mescalero Apache band was attacked by enemies, and for the safety nf
the tribesmen and the two men, the two men were left behind in a lonely
mountain cave. The band members were going to return when the danger
past. The two men waited alone. one being blind and the other crippled.
They waited for many days and became weak as their meager food and

water supply had given out. One night, strange figures with mystica]
headgear appeared, four were painted black with white symbols. and the
fifth figure painted white. A mysterious light illuminated the figures and
became a bonfire, around whic.h the 3trange figures danced. posturing and
chantingt calling up on the winds and the rain and flashing their swords

against unseen enemies.
The gods led the blind man and the crippled man from the cave. The white
painted god struck the gigantic rock with the stick and divided the rock into
a passageway. The two men stepped through the passageway. Suddenly.
the blind man could see and the crippled man could walk. Each clothed in
the finest buckskin and in their possessions were the finest bow and arrows

ever seen.
The men were alone when in the distance they saw a village of camps. As
they came near the village. they found it was their own band members.
recently returned from a long journey. They joined their people and ~hared
with them their miracle. They performed che dance just as the Mountain
Gods had danced. For generations since, the Apaches have performed the

"Dance of the Mountain Gods''. to drive away sickness and evil and bring
good health and blessings to the people.
Today, this land which is of utmost importance to the Mescalero Apache
Nation; is being prepared for the acceptance of low-level radioactive wasre
by the high priests of the military-industrial complex, the politicians and
citi:zens of New Mexico. As a Mescalero Apache, and one who dearly loves
this beautiful, spiritual stare called New Mexico, I oppose the state permit
which will allow nuclear waste to be shipped and stored at the WIPP site.
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The issuing of the state permit will truly mark the beginning of the end for
an indigenous nation, the Mescalero Apaches. The acceptance of
radioactive waste will mark the deliberate trashing of this nation·s language.
cultural, religious and spiritual beliefs which is held in reverence through the
observance of the "Coming of Age" Ceremony.
The radioactive contamination of the sacred land and the planned storage of
radioactive waste underground, is an offense tantamount in violation. equal
to the storing of the nuclear waste on the sacred grounds and in the basement
of a religious center in the United States of America, such as the National
Shrine of the Immaculate Conception in Washington. D.C. Yet, while plans
are being made for approval of the sacrilegious, radioactive WIPP site.
consideration has not ever been given to learn about the cultural, religiouc;
and spiritual connection to which the Mescalero Apache Nation so strongly
hold to this land in southeastern New Mexico.
It is the Mescalero Apache Nation's prayer that the state permit will not he
granted to legally open and accept low level nuclear waste at the WIPP site,
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