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FOREWORD

The purpose of the Environmental Evaluation Group (EEG) is to
conduct an independent technical evaluation of the potential
radiation exposure to people from the proposed Federal radio-
active Waste Isolation Pilot Plant (WIPP) near Carlsbad, in

order to protect the public health and safety and ensure that
there is no environmental degradation. The EEG is part of the
Environmental Improvement Division, a component of the New Mexico
Health and Environment Department — the agency charged with the
primary responsibility for protecting the health of the citizens
of New Mexico.

The Group is neither a proponent nor an opponent of WIPP.
Analyses are conducted of reports issued by the U.S5. Department
of Energy (DOE) and its contractors, other Federal agencies and
other organijzations, as they relate to the potential health,
safety and environmental impacts from WIPP.

The project is funded entirely by the U.S. Department of Energy
through Contract DE-AC04-79AL10752 with the New Mexico Health and

Environment Department.

Robert H. Neill
Director
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INTRODUCTION

These comments are limited to the radiological health and safety

and environmentalily related aspects of the Draft Environmental

Impact Statement (DEIS), Waste Isglation Pilot Piant (DOE/EIS-0026-D)
and the background material used by DOE, with the primary focus of
the comments on those aspects that have potential effects on the
State of New Mexico.

While the Environmental Evaluation Group (EEG) recognizes that

some later data have become available and that there may be signi-
ficant changes in the mission of the WIPP, the review has been
confined to the DEIS WIPP Reference Case (1-2; 6).* In those cases
where options on WIPP are still open or data was not provided,
final evaluation will await that information.

This evaluation includes:
(1) checking the calculations in the DEIS with the assumptions
and methods used;

(2) checking computations by alternate (usually simplified)
approaches;

{3) evaluating the assumptions and methodology used;
(4) considering possible omissions;
(5) evaluating conclusions reached; and

(6} recommending additional actions to be taken,

Alternative locations to the proposed WIPP site have not been
evaluated since they are beyond the scope of EEG's mission.

Several meetings were held with the DOE and it's contractors to
clarify some of the assumptions, input parameters, and numerical
procedures used in various analyses.

*The notation (1-2; 6) refers to Chapter 1, page 2, paragraph 6
of the DEIS.
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General

The Department of Energy is to be cummended for making a major
effort to determine the environmental ‘mpact of WIPP.

This review of radiolegical heaitn - ansiderations contains a
number of concerns, questions and recommendations that should
be addressed by the Department of Energy in the final Environ-
mental Impact Statement (EIS).

Using the assumptions contained in the Draft Environmental Impact
Statement (DEIS), the EEG calculated a number of radiation doses
and the results were found to be in general agreement with those
presented in the DEIS. The doses resulting from the oberationa1
and long-range releases from WIPP to the general population are
no more than a fraction of existing radiation doses to the public.
However, there are a number of technical considerations in the
assessment of radiation exposure that were not adequately evalua-
ted in the DEIS. They are discussed in this review.

A number of additional dosage estimates have been identified that
need to be calculated by both DOE and EEG.

As the DEIS did not contain estimates of the amounts of radio-
activity to be permanently located in the repository, it was
necessary to calculate these amounts.

Estimated Plutonium Tnventory in TRU Wastes™

Radionuclide Activity (Curies)
Pu-238 35,000
Pu-239 480,000
Pu-240 120,000
Pu-241 1,200,000

*after 30 years of repository operation
-



It is apparent from our analyses that additional information and
evaluations will be necessary in the future if the WIPP project
ieeds. Consequently, the DEIS and its review are only the
beginning of the health and safety evaluations that need to be

performed.

The DOE stated in the DEIS that the WIPP repository should be
licensed by the Nuclear Reguiatory Commission (NRC). Recent
developments suggest that the WIPP may nat be licensed by that
organization. EEG recommends that the proposed facility be
subjected to the full scrutiny of health and safety considerations
afforded by the licensing procedures of the NRC.

Health Effects

The DEIS did not estimate health effects to people from either
the expected or potential radiation exposure but used dose as a
presumptive index of hazard. Although not as informative as
health effects, it has been a common practice in radiation pro-
tection work. Various radiation standards~-setting organizations
such as the Internatijonal Commission on Radiological Protection
(ICRP), United Nations Scientific Committee on Effects of Atomic
Radiation (UNSCEAR) and the Biological Effects of Ionizing Radi-
ation Committee {BEIR) of the National Academy of Sciences have
developed models for mortality risk coefficients from jonizing
radiation. In order to do expected mortality calculations, it
is necessary to know not only the magnitude of the radiation
exposure but the size of the popuiation exposed as well as the
probability of such an occurrence. DOE should address the issue
of health aeffects in the final EIS. EEG will generate those
estimates when the required information has been developed for
the various population groups from both normal and accidental
exposures. |



Transportation

The equations used in the DEIS calculations of radiation dose
from the normal transportation of the radiocoactive wastes were
derived by the EEG and the calculated doses were found to be in
agreement with those presented in the DEIS. These exposures to
the general population are small additions to thbse from natural
background and other man-made radiation sources. However, a
critical evaluation of the assumptions used on potential
accidents in the DEIS raises the following issues.

Radiation exposures from deliberate acts of sabotage in the trans-
portation of radioactive materials could be considerably higher
than those from traffic and rail accidents but the DEIS assumed
there would not be & difference.

Some of the DEIS assumptions for accidents may not be conservative.
Examples are:

1) A fire occurring during a rail accident involving contact-
handled transuranic wastes {(CH-TRU).

2) Leakages of remote-handled transuranic wastes (RH-TRU) from
a2 container following a rail accident.

3) Ingestion of radiocactive material following an airborne
release. '

Caoansideration should be given to shipping all the radicactive waste
by rail wherever the calculations show that the actual and poten-
tial radiation exposures to people will be reduced. This is con-
sistent with the concept in radioiogical health that all unnecess-
ary radiation exposure be avoided and exposures kept as low as
reasonably achievable (ALARA). Consideration should alsoc be given
to restricting shipments in icy weather.

-3-



Waste Acceptance (Criteria e,

A full evaluation of the radiological consequences of operations
and accidents cannot be completed until the waste acceptance
criteria are developed by the DOE Waste Acceptance Criterja Steer-
ing Committee. DOE has been furnishing that material to EEG for
review as it becomes available. There are a nuhber of criteria
that must be specified such as the degree of combustibility of

the wastes, the amount of gas that can be generated through decom-
position of organic materials, the amount of pyrophoric material,
and the amount and type of non-radioactive hazardous material to
be stored.

Site Charactetization

There are uncertainties regarding several geologic and hydrologic
aspects of the area surrounding the WIPP site. DOE is continuing

to gather and analyze data relevant to these features and processes. —.
The final EIS should include a more detailed analysis of the

following:

1) 3rine reservoirs, apparentiy large and under high pressure,
which have been encountered in at least 7 wells within 9
miles of the periphery of the WIPP site.

2) Deep dissolution; i.e. dissolution of lower and intermediate
levels of the salt beds.

3) Breccia pipes, which may be localized deep dissolution
features, starting in the lower portion of the salt beds
and migrating upward.

4) Variations and uncertainties in ground water flow rates and
flow paths.




5) The effect of the presence of impurities {e.g. clay,
anhydrite, and poliyhalite) on the physical, hydrological,
thermal and strength characteristics of rock salt from the
repository horizons.

Site Selection Criteria

In the absence of requlatory standards by the Nuclear Regulatory
Commission and the Environmental Protection Agency for the
permanent disposal of radioactive wastes, reliance has been
placed by the Department of Energy on establishing criteria

that a repository should meet.

In light of this fact, we recommend that the Department of Energy
formally request the involved federal agencies and other bodies
of technical expertise to comment on the reasonableness and
adequacy of the site selection criteria so that a consensus can
be achieved. In this manner, any allegation that the criteria
were unilaterally established by DOE can be avoided.

A failure of the proposed repository to meet a given design
criterion does not in itself mean there is a hazard. It does
jdentify or flag those areas that need to be thoroughly analyzed
to determine whether or not the consequences of failure could
result in radiation exposure to people.

Qperational Exposure

The information on occupational radiation exposure is incomplete
in the DEIS and presumably will be covered in more detail in the
Preliminary Safety Analysis Report (PSAR).

The operational accident scenarios evaluated in the DEIS appear to
be fairly complete in scope and the EEG calculations agreed with
the DEIS when the same assumptions were used. Some of the assump-
tions may underestimate the amount of radioactivity released from
damaged containers.

-5-



It is also unclear whether the exhaust air from the underground
waste handling facility will pass through the HEPA filters
before being released to the environment.

From the information in the DEIS, there is a question whether

the non-radiological Ambient Air Quality Standards of New Mexico
will be met in Zones II, III and IV. A more detailed analysis 1is
necessary to determine the contrel measures that will be required.

Experimental Waste Program

It is recognized that the experimental high level radioactive
waste program will provide empirical evidence for many of the
theoretically derived geological parameters. However, in order
to evaluate the potential radiation exposure to workers and the
public it will be necessary to know the radionuclides involved,
the amounts of radiocactivity, the waste form, the details of the
experiments and the plans for retrieval of the radioactive
material. The experimental waste program could contain 9 to 90
miliion curies of radioactivity if the full-sized commercial high
level waste canisters are used.

Long Term Radiation Releases

The DEIS considers a number of scenarios which could lead to
release of radioactivity after the repository has been sealed.
Based on the assumptions used in the DEIS analyses of long-term
release scenarios, EEG'S results are in reasonable agreement with
dose rates and radionuclide migration times presented in the text.
Except for the drilling scenario, the dose rates are small. How-
ever, the scenarios considered were limited and the EEG has identi-
fied additional scenarios and calculations which should be consid-
ered such as the potential contamination of well water or the role
of pressurized gas in bringing_ radioactive material to the surface.
EEG has considered the ranges over which some of the parameters




relevant to the movement of radicactivity in ground water can
vary and the effects of these variations on the DEIS results.
Therefore, EEG recommends that the detailed sensitivity analysis
currently being conducted by DOE should be included in the final
EIS.

Retrievability

It is essential that the ability to retrieve the radicactive

wastes be examined in detail as to criteria, procedures, logistics,
canister integrity, hazards to workers and hazards to the general
popuiation.

Decommissioning

Decommissioning options are discussed in satisfactory detail in
the DEIS. However, the related issue of the degree and longevity
of site control after decommissioning must be addressed. This is
important since an uncontrolled site would be subject to various
human actions, especially drilling, that could violate site
integrity. The advantage and feasibility of site control for
periods greater than 100 years should be evaluated.



HEALTH EFFECTS

The DEIS neither estimated nor discussed health effects from the
potential radiation exposure to the population but used doses
instead as an index of hazard. In the definition of risk in the
glossary, the DEIS defined "consegquence" of exposure as "popula-
tion dose" and not "health effects". Although this is not as
informative a., health effects, it has been a common practice in
radiation protection work.

Estimated health effects from WIPP should be included in the fina)
EIS. It is recognized that there are uncertainties associated

with such estimates that include the anticipated size of the future
population at risk from WIPP, the probability of accidents and the
frequency distribution of those accidents, the magnitude of the
population dose for various conditions and indeed the basic appli-
cability of a linear correlation of health effects with doses at
such low dose rates. EEG plans to undertake these calculations in
the future and to also include comparisons with presumed deaths from
natural background and other radiation sources in the environment.

EEG intends to use the following approach. ICRP (Publications 26,
27) has developed a set of risk coefficients for various somatic
biological end points and tissues that are based on currently avail-
able data (Ref. 1, 2). For a uniform whole-body irradiation
{averaged over both sexes and all ages) their report indicates a
mortality risk coefficient of approximately 10'4 r'em"I {a proba-
bi]ity of 1 death per 10,000 person-rem). In 1977 UNSCEAR gave more
detailed information on the basis for this numerical value and
pointed out that such coefficients are obtained for mortalities
induced at doses in excess of 100 rads (Ref. 3, p. 414). There is
disagreement over the numerical values of the risk coefficients and
their applicability for different types of radiation and for differ-
ent population groups and the results should be considered as
approximations. Table 1 indicates the steps in developing risk
estimates. [




As indicated in the first column, populations at risk of 10
(10,000) and 10% (1,000,000) are assumed. In column 2, the

uniform whoie-body equivalent dose received by each member of
that population is indicated to be either 10°% (0.000001), 10°
(0.0001), or 10'2 (0.01) rems. These ranges of values generally

4

cover the estimated average dose eguivalents received and the
population sizes according to the calculations contained in the
DEIS. It is assumed for purposes of this table that these dose
equivalents are received throughout the body of each of the
persons in the populations. The products of a value in column 1
and the value in column 2, for a g%ven line, gives the population
dose equivalent in person rems indicated in the third column, If

4

the risk coefficient is assumed to be 10 deaths/rem, the product

of a numerical value in the third column and 10'¢

gives the
number of deaths that are presumed to occur as a resuit of the
irradiation. One needs to remember that these are the number of
deaths throughout the lifetime of the individuals involved. It
is seen that for a population of 1 million persons, uniformly
exposed to a dose equivalent of 0.01 rem, one would estimate

1 death from radiation induced cancer during the entire lifetime

of all members of that popuiation.

Table 1

ITlustration of Method to Calculate
Radiation Induced Deaths*

If and . .
opulation  Dose Eauivelent POPVIRTIR Joe fivetent Presuned
10,000 0.000001 .01 0.000007
10,000 0.0001 1 0.0001
10,000 0.01 100 0.01
1,000,000 0.0001 100 0.01
1,000,000 0.01 10,000 1

*The numbers used for this example are for illustrative purposes only
and are not directly applicable to WIPP,

-9-



Comparison with Natural Background

In the absence of information on health effects, it is customary
to compare man-made radiation exposure to that which occurs from
natural background and the DEIS has done this. Dose commitments
from ionizing radiation are presented in the DEIS for time periods
ranging from a few days to one year and fifty years. These dose
commitments are :ompared to the dose equivalent from natural back-
ground over a few hours, one year, fifty years and seventy years.
In some cases, the DEIS inappropriately used dissimilar time
periods.

Doses in which the radiation is absorbed over one year should only
be compared to natural background radiation over a similar time

. period. SimiIarTy;-doses from radiation that occur over fifty
years can be compared to fifty years cumulative total from natural
background radiation exposure, Examples where this has not been
done include Tables 9-18, 9-19, 9-25 and in the discussion of
Table 6-13.

=10=-
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INVENTORY OQF RADIQACTIVITY
(DEIS Chapters 2, 6, 9, E)

TRU Waste Inventory

The DEIS stated that: "The quantities of waste stored at various
storage locations are not precisely known; that is, the estimations
of these quantities...have large uncertainties associated with
them. In addition, it has not yet been <“ecided which locations
will actually be shipping waste to the WIPP reference repository"
{(6-11;3). EEG recognizes DOE's difficulty in obtaining an accurate
inventory of TRU waste to be stored at the WIPP. The calculated
inventories used by EEG are based on information in the DEIS. If
this information is incomplete or incorrect on the quantity or
isotopic composition, then the dose and concentration estimates
will also be #n error.

Activity Estimates

Since the DEIS did not include estimates of the total volume or
activity of transuranic (TRU) waste, EEG has prepared estimates

of the amounts to be located in the repository (see Tables 2, 3 and
5) and the inventories for truck and rail shipments (see Tables 3
and 4) and recommends that such information be included in the
final EIS.

EEG's estimates are based on information in the DEIS, particularly
waste volume and shipment projections in Chapter 6 and radionuclide
concentrations in Appendix E. The period of repository operation
was taken to be thirty years, because of the DEIS statement that
“...the plant is designed for a useful life of at least 30 years"
(1-4;8). Details of the calculations appear in Appendix 1.

Radionuclide Concentrations

It is recognized that the amounts of radionuclides present in
containers of a given type differ greatly, making it difficult
to get an accurate inventory. However, there are inconsistencies ir—

-12- S



the DEIS. The average plutonium content lTisted in Appendix E

is 8 grams per box and 13 grams per drum for CH-TRU waste

(Tables E-1, E-2, pp. E-2,3), whereas Table 9-43 {(9-103) in the
DEIS leads to higher estimates. This table gives projected

CH-TRU waste isotopic concentrations (in Ci/liter and g/liter) 100
and 1000 years after burial. The DEIS notes that "the inventory listed
in these tables is not precisely the same as that shown in Appendix
E" and states that "actual assay data from the Idaho National
Engineering Laboratory" were used (9-102). The data in Table 9-43
appear consistent with results of an INEL assay reported by

Bingham and Barr (SAND 78-1730).

Table 6 summarizes the differing actinide concentrations obtained

from Tables E-1, E-2 and 9-43. Box concentrations obtained

from Table E-2 are an order of magnitude lower than drum concentrations
obtained from Table E-1. The INEL assay concentrations are slightly
higher than the Table E-1 drum concentrations. Does this mean

that new data suggest higher box and drum concentrations than those
given in Tables E-1 and E-27

Spent Fuel Inventory

The spent fuel inventory in the DEIS agrees with other published
inventories (references 1, 2, 3). The computer program used to
derive these inventories was ORIGEN (ref.4). ORIGEN has been
evaluated, tested and distributed by the U. S. Department of
Energy, Radiation Shielding Information Center (ref. 5) and is
being used worldwide as an acceptec inventory cocde hy the nuclear
field. Correlation between measurements and calculations has
generally been good (ref. 6).

EEG notes that the activation product Carbon-14 was not included
in the spent fuel inventory. It will be present in greater
quantities than I-129 (ref, 7}, has a half-life of 5730 years,
and is very mobile in the environment. It has been projected to
cause the major part of the population dose from nuciear reactors
(ref. 8). This omission should be explained.

-13-




Table 2

stimated 30-year Repositor; TRU Waste Inventory*

Isotope Activity (Ci)
Plutonium-238 3.5 x 10%
Plutonium-239 4.8 x 10°
Plutonium-240 1.2 x 10°
Plutonium-241+* 1.2 x 10°
friericium-241% 5.5 x 107

*These estimates include the effects of decay and ingrowth.

**P1utonium-241 (half-1ife = 13 years) is a beta emitter which
decays to Americium-241 (half-1ife = 460 years).

-14-



Table

Inventory of Radiocactivity*

CH-TRY
Isotope Repository Total

(Ci)
Py-238 4.0 x 10°
Pu-239 4.7 x 10°
Pu-240 1.2 x 10°
Pu-241%* 2.8 x 10°
Am-241 7.7 x 163
Total 3.4 x 10

RH-TRU
Isotope Repository Total Activity in a Activity in a
- (c1) rail sbipment truck §hipment
(Ci) (Ci)

Sr-90/Y-90 2.8 x 10° 2100, 420,
Co-60 1.7 x 1% 13. 2.6
Ru-106/Rh-106 2.5 x 10° 18.5 3.7
Cs-137/8a-137m 1.4 x 10° 10.5 2.1
Eu-152 3.6 x 10° 2.7 .53
Eu-154 1.4 x 10° 10.5 2.1
Th-232 8.0 .006 .00
U-234 6.5 x 1072 (4.9 x 107%) (9.7 x 10°%)
U-235 2.7 .002 (4.1 x 10”4
U-238 6.0 x 10 .044 .009
Pu-238 7.4 x 102 .55 R
Py -239 8.7 x 10° 6.5 1.3
Pu-240 2.0 x 103 1.5 .3
Pu-247%* 5.2 x 10% 39, 7.8
Am-241 1.4 x 10° R .02
Cm-244 3.6 x 10% 27. 5.3
Total 3.0 x 10° 2.2 x 10° 4.5 x 10°

*30 years of new production are added to the backlog (see DEIS Tables

6-2, 6-6).
estimates.
*

“Beta emitter with a 13 year half-life.

-15=-
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Table 4

CH-TRU Shipment Inventories

Ci/drum Ci/box Ci/rail Ci/truck Ci/rail Ci/truck
(Table (Table shipment shipment shipment shipment
E-1) E-2) of drums of drums of boxes of boxes
Pu-238 4.1 x 1072 6.5 x 102 4.9 1.7 1.6 .52
Pu-239 4.8 x 107" 7.5 x 107" 58. S 20.2 18. 6.0
Pu-240 1.2 x 107! 1.8 x 107" 14, 5.0 4.3 1.4
Pu-241 2.9 4.6 350. " 120.0 110. 37,
Am-241 7.8 x 1073 1.2 x 1072 0.94 0.33 .29 .10
CH-TRU Shipment Volumes*
Mode Container Volume of Containers Waste volume
container per shipment per shipment
] (£t3) (£t
Rail? Box 112 24 2700
Ratl Drum 7.4 120 930
Truck? Box 112 8 900
Truck Drum 7.4 47 310

aATMx railcar assumed for rail shipment.
Type B container for truck shipment assumed to hold 8 boxes,

b

*DEIS, Table 6-3(6-12).
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Table 5

TRU Waste Volumes (ft.3):

30 Year Repository Totals

Type New waste New waste

of production production Backlog + 30 year
Waste Containers Backlog* per year™* in 30 years production

CH Boxes 7.0 x 10° 9.0 x 10* 2.7 x 10° 3.4 x 105

CH Drums 2.4 x 10° 1.5 x 10° 4.5 x 108 6.9 x 10°

RH Canisters 7.7 x 10° 6.9 x 107 2.1 x 10° 2.8 x 10°

* DELS, Tables 6-2, 6-6 (6-12,6-14),
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Table 6

CH TRU Radionuclide Concentrations

| Radionuclide concentrations {uCi/1) ]
o,

Half- From Table E-1,%* From Table E-2, From INEL assay From Table 9-43
Isotope life (yrs.) in drums in boxes SAND 78-1730 {(p. 87 at 100 years
Pu-238 8.8 x 10 2.0 x 10° 2.0 x 10 2.4 x 10° 1.1 x 102
Pu-239 2.4 x 104 2.3 x 103 2.3 x 10° 2.8 x 103 2.8 x 10°
Pu-240 6.5 x 103 5.8 x 10° 5.6 x 10, 6.8 x 10° 6.7 x 10°
Pu-241 1.3 x 10 1.4 x 10% 1.4 x 10° 1.7 x 104 ..
Am- 241 4.6 x 102 3.8 x 10 3.8 4.6 x 10 4.7 x 102

*Calculated by dividing the expected activities (Ci/drum and Ci/box)} in Tables E-1 and E-2 by

the container volumes (208 liters for a drum and 3.2 x 103 liters for a box), and multiplying

by 10% ucisci.



References

U.S. Nuclear Regulatory Commission. Draft Generic Environ-

mental Impact Statement on Handling and Storage of Spent
Light Water Power Reactor Fuel (NUREG-0404), March 1978.

U.S. Energy Research and Development Administration.
Alternatives for Managing Wastes from Reactors and Post-Fission
Operations in the LWR Fuel Cycle (ERDA-76-43), May 1976.

U.S. Environmental Protection Agency. Significant Actinide
Activities in the LWR and LMFBR Nuclear Fuel Cycles (EPA-520/
3-75-006), 1974,

Bell, M.J._ ORIGEN - The ORNL Isotope Generation and Depletion
Code (ORNL-4628), 1973.

Oak Ridge National Laboratory. Radiation Shielding Informa-
tion Center. ORIGEN. Isotope Generation and Depletion Code -
Matrix Exponential Method (CCC-127), October 1978.

Industridepartment Energikommissionen. Disposal of High Active
Nuclear Fuel Waste. A Critical Review of the Nuclear Fue]l
Safety (KBS} Project on Final Disposal of Vitrified High Active
Fuel Wastes.

U.S. Department of Energy. Management of Commerically
Generated Radioactive Waste (DOE/EIS-0046D), Draft Environ-
mental Impact Statement, April 1979,

U.S. Nuclear Regulatory Commission. Final Generic Environ-
mental Statement on the Use of Recycle Plutonium in Mixed
Oxide Fuel in Light Water Cocled Reactors (NUREG-0002), 1976.

-19-



WASTE ACCEPTANCE CRITERIA
(DEIS Chapter 5)

Major Conclusions

1) Since the waste acceptance criteria are under active develop-
ment by the DOE, they are not in the DEIS. However, DOE has
been furnishing EEG with material on the criteria as they are
being developed by the Waste Acceptance (riteria Steering
Committee for review.

Until such time as waste accepfance criteria are defined,
the radiological consequences of operations and accidents
cannot be fully analyzed. Three major concerns of both
the DOE and the EEG are the presence in the TRU waste of:
a) gas from organic decomposition

b} combustible materials; and

¢) respirable particles.

2) Some interim criteria on RH-TRU waste in Table 5-1 are
less stringent than criteria for CH-TRU waste.

3) It is essential that the retrievability of the radicactive
wastes be examined in detail as to criteria, logistics, pro-
cedures, integrity of containers, hazards to workers, and
hazards to the general population.

CH and RH-TRU Criteria

The review of the interim waste acceptance criteria for CH and
RH-TRU waste (5-4, 5-5) led to several concerns:

. 1) Combustibility. A limit has not been placed on the amount of
combustible materials which may be placed in individual containe

—

or collectively in the underground storage rooms. EEG is
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2)

3)

4)

concerned since fire is listed among the possible accidents.

Gas Generation, Gas-generating materials in CH-TRU waste are
Timited to 10% by weight in any single storage room. No

1imit is given for RH-TRU waste. The 10% limit shown would

not provide meaningful guidance to the individuals packing

the containers. How much gas-generating waste will be accepted?
How much gas and what type can be generated? What will be

the long term effects of gas generation? On pp. 9-133 to 9-136,
gas generation and its possible effects on the repository are
discussed. These problems are being investigated by the DOE.
Calculations have been carried out which indicate that gas
pressures in the repository "might exceed 1ithostatic pressures
at the repository depths" (9-136; details are not given).

The statement is made that "To insure that evolved gases will

not fracture the rock overlying the reference repository, the
waste acceptance criteria will Timit the amount of gas-producing
material in the waste accepted for burial” (9-136;3). Gas
generation criteria should be very specific and should be
supported by evidence of their adequacy. Detailed guidance
should be provided to waste-generating facilities in order

to help them meet the criteria. It is not clear how waste-
generating facilities will determine the content of gas-producing
materials in previously stored wastes.

Pyrophorics. EEG believes criteria should specify the
amounts of pyrophoric material permitted in both CH and RH-TRU
waste.

Hazardous Material. What non-radiocactive hazardous materials

must WIPP be prepared to handle, and in what total quantity?

What criteria will the WIPP operator use in authorizing such
material? (See the reference to "Hazardous materials" in

Table 5.1). What calculations have been done on the potential
reentry of these materials to the biosphere? Some of them
could be hazardous for periods longer than the radioactive wastes.

Ce21-



5) Thermal Power. A criterion of 0.1 W/ft3 jg given for color

coding and identification for the CH-TRU waste. A criterion
should be given for RH-TRU as well. -

The explanation given for not restricting combustibility, gas
generation or thermal power for RH-TRU waste is that "quantities

[of RH-TRU waste] are insignificant, and processing will probably
not be available" (5-4). The DEIS refers to RH-TRU waste as
constituting "a small fraction (about 2% by volume) of the TRU waste
generated :y the DOE complex" (5-6;1), and goes on to state that
"Even if all the RH-TRU waste were gas-producing or combustible,
there would probably not be enough to cause significant problems

at the WIPP reference repository" (5-63;2). EEG's estimates of

total respository TRU wastes volumes (see Table 5, p. 20) are

1.0 x 107 cubic feet of CH-TRU and 2.8 x 10° cubic feet of RH-TRU.
I[f this amount of RH-TRU material is to be considered insignificant,
calculations in the final EIS should support this conclusion.
Furthermore, EEG estimates the average level of radioactivity of
material in a shipment of RH-TRU waste to be 2.2 x 103 Ci/rail
shipment and 4.5 x 102 Ci/truck shipment (see Table 3, p. 18). o
The degree of mobility and combustibility of wastes will be a factor
in determining the consequences of a transportation accident.

Previously Stored TRU Hastes

To what extent will previously stored TRU waste be re-examined,
treated as may be necessary (incineration, immobilization of ash,
etc.) and repackaged prior to shipment to WIPP? Some of the
wastes proposed for WIPP may have been in storage as long as 20
years., The characteristics of the wastes and the containers
could have changed substantially in that time, rendering either
the wastes, the containers, or both unsuitable for storage at the
WIPP. According to reference 16, it is doubtful that 17C drums
would meet the leak test requirements of the ANSI sténdard 14.5,
particularly after a decade of storage. The integrity of the
drums without polyethylene liners is particularly suspect. Is
4;““““?n the no-leak requirement of ANSI 14.5 or the requirements of 10

—
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CFR 71.42 (b) applicable to the packages to be shipped to the ’ :&
WIPP? -

Information in reference 11 indicated that there was non-uniformity
among the various suppliers of the TRU wastes in the way in which
wastes were stored and data recorded. The waste acceptance
criteria should clearly establish uniform practices which are
consistent with the needs of WIPP. For example, reference 22
indicated that all Pu-238 contaminated waste in ‘drums which have
been previously stored for significant time periods should be
considered potentially explosive until individual drum analyses are
conducted, This would imply that such drums would not meet a
criterion prohibiting explosive material in CH and RH-TRU waste
containers,

Impacts of Processing

Processing of CH-TRU waste by slagging pyrolysis was presented

in the DEIS as a strong possibility (5-9). This raises certain
guestions. Would slagging pyrolysis facilities be set up at all
sites from which waste would be sent? Would pyrolysis take

place only at INEL? In this case, would waste from other locations
be sent to Idaho for processing or would the waste acceptance
criteria be relaxed for waste from other locations? Will some of
the waste be processed at the repository site? This would have
implications in the area of transportation and operational
exposures.

The statement on page 5-7;3 that "the waste-acceptance criteria
finally selected will produce smaller impacts than the impacts
calculated from the assumed criteria" seems premature.
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Detailed Comments

5-3, 5-4 What is the rationale behind "Large suppliers must observe
anothey limit: the surface-dose rate of their shipment
averaged over 3 months, must be no higher than 10 mrem/hr"
(5-3:7)? What is the 1imit for small suppliers? Also,
what are the surface contamination limits (Ref. 49 CFR

143.398})7?

5-4 Have criteria been developed for spent fuel and High Level
Waste?

5-5 Surface Contamination Criteria reference should be 49 CFR

173.398 instead of 49 CFR 73.398 in Table 5-1.

£-4,5-7;4 Table 5-1_stated that small quantities of pyrophoric
material will be acceptable. Page 5-7 stated that
environmental impacts were assessed under the assumption
that no pyrophoric material would be accepted.

-24-



10.

References

Sandia Laboratories, "WIPP Acceptance Criteria for Defense
Low-Level TRU Waste," July 1, 1977.

Molecke, Martin A., WIPP Transuranic Wastes Experimental
Characterization Program (SAND 78-1356 Draft), July 1977.

"Previous ERDA Commitments Concerning the Removal of Waste
from Idaho," a memorandum from Colin A. Heath to Del Davis,
July 28, 1977.

"Final Report of Task Group on WIPP Criteria Interrelationship,"

a letter from C. Hayne Bills to R. Glenn Bradley, August 30, 1977.
"WIPP Acceptance Criteria for Defense Intermediate-Level TRU
Waste," September 1, 1977.

"Assessment of R & D in Support of Finalizing WIPP Acceptance
Criteria,” a memorandum and report from P.Y. Lowry to R. Glenn
Bradley, September 8, 1977.

"Draft Revised Acceptance Criteria for Defense Low-Level TRU
Wastes," a letter and comments of C.D. Zerby to J.J. Scareiber,
September 22, 1877.

“Minutes of Meeting of Waste Acceptance (Criteria Steering
Committee," March 7, 1978.

"NRC Analysis of Repository Loadings," a memorandum and report
from J.E. Vath to J.E. Russell, March 29, 1978.

"Response to the Waste Acceptance Criteria Steering Committee

Regarding Leachability Concern for Transuranic Wastes," a
memorandum and report from M.A. Molecke, May 23, 1978.

=25~



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

"Waste Acceptance Criteria Steering Committee, Minutes of
Meeting, June 14-75, 1978," with 17 attachments.

“Transuranic Waste Acceptance Criteria for Geologic Disposal,"
a memorandum from M.L. Kram to Waste Acceptance Criteria Steering
Committee. '

“Contact-Handled TRU Waste Packages," a memorandum and report
from L.W. Scully to Waste Acceptance Criteria Steering Committee,
September 19, 1978. '

Los Alamos Technical Associates, Inc. Preliminary Report on
the WIPP Operator Dose Calculations, September 1978.

“The Effect of Waste Leachability on Radionuclide Mobility,"
a memorandum and report from P.D. 0'Brien to Waste Acceptance
Criteria Steering Committee, September 22, 1978.

Shefelbine, Henry C. Preliminary Evaluation of the Character-
istics of Defense Transuranic Wastes (SAND 78-1850 Draft),
undated.

"Comments Received on TRU Packaging in WIPP Conceptual Design
Report," an undated and unsigned report.

"Minutes of Waste Acceptance Criteria Steering Committee Meeting,"

September 25, 1978.

"Comments on Revision 1 (Oct. 5, 1978) of Proposed Interim

Acceptance Criteria for Contact-Handled TRU Wastes," a memorandum

and report from M.L. Kram to H.H. Irby.

"Comments on Proposed Interim Waste Acceptance Criteria for

Contact-Handled TRU Waste," a letter from D.E. Large to H.H. Irby,

October 5, 1978.

-26-




21.

22.

23.

"WIPP Fire Test Program,” a memorandum from T.0. Hunter to
Waste Acceptance Criteria Steering Committee, September 22, 1978,

"An Interim Summary of Experimental Programs for the WIPP TRU
Waste Acceptance Criteria," (Draft), January 1979.

U.S. Department of Energy. Project Overview. Waste Isolation
Pilot Plant (WIPP-DOE-21), January 10, 1979,

-27-



TRANSPORTATION
(DEIS Crapter 6)

Major Conclusions

1} The equations used in the calculations of radiation doses
from the normal transportation of the radicactive wastes
have been derived by the EEG and the calculated doses were
found to be in agreement with those presented in the DEIS.
EEG has made a critical evaluation of the assumptions used
in order to determine the validity of these dose estimates.
These doses would represent smalil additions to the general
population radiation exposure in comparison to other man-
made radiation sources and natural background.

2) EEG has identified a number of additional dosage calculations
to be performed and these are listed on pages 90-92,

3) Radiation exposures from deliberate acts of sabotage in the
transportation of radiocactive materials could be considerably
higher than those from conventional traffic and rail accidents.
The DEIS assumed there would not be a difference.

4, Some of the assumptions for accidents may not be sufficiently
conservative. The following possibilities were not included
in the DEIS calculations.

a) A fire occurring during a rail accident involving contact
handled transuranic wastes (CH-TRU).

b) Leakage of remote handled transuranic wastes (RH-TRU)
from a container following a rail accident.

¢) Ingestion of radiocactive material following an airborne
release.
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5) Consideration should be given to shipping all the radicactive
waste by rail wherever the calculations show that the potential
radiation exposures to people would be reduced. This is
consistent with the concept in radiological health that alj
unnecessary radiation exposure be avoided and exposures kept

as low as reasonably achievable (ALARA). Consideration should
also be given to restricting shipments in icy weather.

6) The maximum dose to peop]e'from atmospheric dispersion can be
closer than the 0.5 miles calculated in the DEIS if the plume
does not rise to a height of 20 meters at the time of release
or if more unstable atmospheric conditions occur.

Radiation Doses from the Normal Transportation of Radiocactive Wastes

The radionuclide inventories for truck and rail shipments of both
CH-TRU and RH-TRU wastes were calculated by EEG and are shown in
Tables 3 and 4. Derivations of the equations used in the calcula-
tion of radiation exposure from the normal transportation of radio-
active wastes are shown in Appendix II.

Comparison of calculated doses in Table 7 and 8 show substantial
agreement between the annual doses in the DEIS and those calculated
by the EEG using NUREG-0170. These exposures represent small
additions to normal background radiation and man-made radiation
exposure.

The doses given in the DEIS are population doses. No information

was presented on potential doses to individuals. Projections of
maximum individual doses during normal transport should be provided.
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TABLE 7

Calcuiated Radiation Doses from Normal

Transportation of CH-TRU Waste

Annual Populiation Dose (man-rem)

Origin Population Population
and surrounding route Passing surrounding route
Hode while moving Motorists - while stopped Crew _
EIS EEG EIS/EEG* EIS EEG EIS/EEG*| EIS EEG EIS/EEG* EEG_ EIS/EEG*
INEL{box)
Truck .096 .14 .68 .049 ,044 .16 .16 1.0 2.6
Rail .34 21 1.6 .007 ,007 1.0 009 1.1
INEL(drum)
Truck .59 .88 .68 .31 .27 .99 . .99 1.0 16
Rail 2.1 1.3 1.7 .04 .04 1.0
Hanford
Truck .52 .75 .69 .27 .24 14
Rail 1.6 1.0 1.6
LASL
Truck .15 oy .68 .
SRP
Truck .06 .09 .67
Rail .16 .10 1.6
*Ratio of EIS Dose to EEG Dose.
) ) )



TABLE 8

Calculated Radiation Doses from Normal
Transportation of RH-TRU Waste

Annual Population Dose (man-rem)

Origin Population surrounding route
and while moving
Mode EIS EEG EIS/EEG*
INEL .
Truck .29 .44 .66
Rail .26 .37 .70
Hanford
Truck .16 .25 .67
Rail .13 .19 .68

*Ratio of EIS Dose to EEG Dose.
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Radiation Doses from Transportation Accidents

According to the DEIS, the barriers 1imiting the release of radio-
activity to the environment following an accident result in only
0.004% of the radioactive material being respirable following a
rail accident with CH-TRU wastes (6-23) and 0.015% following a
truck accident {(6-24). The only radioactive material that would
be released in a rail accident involving RH-TRU waste would be 0.1%
of the Cs-137 activity {6-25). The references from which the
values of these barriers were selected in many instances do not
show the basis on which they were derived. Empirical evidence
needs to be developed under experimental conditions to confirm
the reasonableness of many of these values.

Consolidated calculations for atmospheric dispersion coefficients
(x/Q) are to be found in Appendix V and are in reasonable agreement
with those presented in the DEIS when the same assumptions are

used,

I[f the plume in an airborne release does not rise to a height of
20 meters, then larger x/Q values can be obtained and the maximum
dose can occur at distances closer than 0.5 miles.

The following calculations were performed for a rail accident with
spent fuel, using the assumptions shown in the DEIS. The results
obtained were in substantive agreement with those in the DEIS.

Table 9

Dose to an Individu;1a

Dose Commitment, (rem)

Organ DEIS EEG DEIS/EEG
Bone 1.2 1.2 1.0
Lung g.3 0.2 1.5
hole Body 1.1 0.9 1.2

aMaximum dose to an individual one-half mile from the accident.
Details are shown in Appendix II.
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Although the CH and RH-TRU doses to the general population from

normal transportation are not considered to be of public health
significance in comparison to other radiation Sources in the environ-
ment, serious consideration should be given to shipping all the radio-
active waste by rail, wherever the calculations show that the actual
and potential radiation exposures will be reduced. This is consistent
with the concept in radioleogical health that all unnecessary radia-
tion exposure be avoided and exposures kept as low as reasonably
achievable (ALARA}.

The approximate total distance to be driven by the trucks will be:
(600 shipments/year) x (1000 miles/shipment) x (30 years) = 18
million truck-miles. Calculations of injuries and accidents
unrelated to radiation should be performed for rail and truck
shipments. Consideration should also be given to restricting
shipments in icy weather.

The follcwing need to be clarified:

1) Who is responsible for accident response?

2) What response capability exists now and is planned for the
future?

3) What state and joca] aﬁsistance is required?
4) Who equips, trains and funds the people?

5) Who pays for deployment, if required?

6) Who assumes financial risk for accidents?

Additional Dosage Estimates

There are a number of additional dosage estimates that need to be
calculated:
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1)

2)

3)

4)

Radiation exposure from acts of sabotage in the transportation
of radioactive waste materials. The amounts of radicactivity
released could be greater than those released in accidents.

Are there any sabotage scenarios thatvcou]d produce criticality?
(Occupational, General Population)

Radiation exposure to emergency workers such as police and
firemen foilowing a transportation accident.
(Occupational)

Exposure to a person stopped in an automobile next to a radio-
active waste truck at a red light or in a traffic jam.
(General Population)

Exposure from shipments of retrieved radioactive waste following
the completion of the high level waste experiments. Containers
could be bent, damaged or under pressure from gas generated by
decomposed organic material.

(Occupational, General Popuilation)

Ingestion from contamination of a water supply or crops
foliowing an airborne release.
(General Population)

Material resulting from decommissioning and dismantling of
weapons production facilities in Hanford. While the DEIS
assumes that none of the 5 to 95 million cubic feet of mater-
jal will be shipped to WIPP, it notes that the WIPP will have
the capacity to receive some of this TRU waste (2-22;2).
(Occupational, General Population)

Consideration of a diffuse source of radiocoactivity rather than
a point source in transportation calculations.

Population dose estimates were provided in man-rems. They
do not identify the maximum dose to an individual.
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Detailed Comments

6-4 Consideration should be given to limiting truck ship-
ments during icy weather from sites such as LASL.

6-735 According to the DEIS (5-7}, the shipping containers will
not c¢ontain pyrophoric material. Can depleted uranium be
pyrophoric under certain circumstances?

6-8 The interaction of the pyrophoric material permitted on page
5-4 and the hydrogenous material layered in the cask construc-
tion is not addressed in the transportation fire scenarios.

6-9 Will DOE or the carrier select the routes to be taken?
Are there always two drivers or could the shipment be
left unattended during stops?

6-12, Mo information is provided on waste used in HLW experiments
6-14 such as:

radionuclides

amount of radioactivity

type of container

form of material

What quantity, types, configuration of non-radiocactive
wastes are expected to be shipped as a contaminant in the
radioactive waste?

6-17;2 The last 1ine should read “from natural background" and
the time period should be one year.

6-18;1 The numerical value (1.0 person-rem) does not agree with
the value shown in Table 6-10, and unit "person-rem
dose" is inappropriate. We are not able to confirm the
figure of 0.02%.

6-18 Tables of doses inc]ude values for occupatiqnal and general
population. They should be separated since different
criteria apply to them.
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6-23;4

6-23;5

6-24:2

6-25,

6-26

6~2533

6-25;5

What is the basis for assuming no ingestion of radicactivity
from an airborne release following a transportation accident?
Also, a body of water could be contaminated,

The assumptions for meteorology coupled with a release
height of 20 meters for the aerosol! result in a maximum
dose occurring 0.5 miles downwind. Other assumptions can
produce larger exposures at closer distances.

What is the basis for the assumption that contaminated
food would immediately be taken out of distribution? Such
administrative action has not always been possible or
necessary.

The hypothetical rail accident involving CH-TRU ..ste
calculates that only 0.004% of the radiocactive material
in the shipment would be airborne and respirable in a
release. What is the basis for each of the factors in
the calculation?

The 1978 Shefelbine reference is not adequate to justify —
the assumption that 10% of the waste is in powder form.

Would radionuclides.other than Kr-85 and Cs be volatilized
in the fuel element accidents involving fire?

The hypothetical rail accident of a violent wreck with a
fire for one hour involving RH-TRU waste assumes that only
0.1% of the Cs-137 would be released. HNo other radio-
nuclide listed in Table E-3 on page E-4 would be released

to the environment. What is the basis and rationale for
these numerical values?

The hypothetical rail accident of a violent wreck with a

fire for one hour involving spent fuel waste assumes that
only 30% of Kr-85 and 0.1% of Cs-134/137 would be

released. No other radionuclide 1isted in Table E-3 on page
£-4 would be released to the environment., What is the —
basis for these statements?

-36-




6-26

6-26,
6-23

6-26,

Tables
6-14,6-15

6-27

6-27,
Table
6-3

6-27,
6-18

The hypothetical accident involving the shipment of

spent fuel only considers cesium and krypton being
released; but the operational accident for spent fuel on
9-37;1 otes that tritium, Krvpton-85, and Iodine-129 are
easily released.

[t was assumed that there was no route of exposure

except inhalation for the accident. Administrative control
cannot be relied upon in this type of incident and other
routes of exposure must be considered.

The assumptions that many nuclides including tritium,
lodine-129 (and others) are released from a damaged spent-
fuel assembly in the WIPP above ground facility, are
different than the assumptions discussed on 6-26 for a
rail accident. These differences should be resolved.

We were able to reproduce the spent fuel bone dose of 4200
man-rem shown in Table 6-14. We were unable to reproduce
the population dose commitments in Table 6-15.

Drums were considered in the scenarios involving trans-
portation accidents but boxes were not. An explanattiaon
is needed.

Surface contamination tests upon arrival at the repository
are needed.

Using the assumptions of the spent fuel transportation
accident outlined in the DEIS, calculations by EEG were in
general agreement with the dose to individuals given in
Table 6-3.

The various radiation exposures from the shipment by

truck are greater than by rail (annual man-rem doses from
transportation of CH-TRU, RH-TRU and spent fuel, pp. 6-18
and 6-19). The same is true for accidents (p. 6-28).
Consideration should be given to transporting all the
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radioactive wastes by rail which would reduce the expected
and potential radiation exposure in accordance with the
ALARA {as low as reasonably achievable) concept.
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SITE CHARACTERIZATION

{DEIS Chapter 7}

Major Conclusions

The EEG has evaluated the Geological Characterization Report {GCR)
Waste Isolation Pilot Plant (WIPP) Site, Southeastern New Mexico
{SAND 78-1596), December, 1978, which is the sourée of most of the
geological and hydrological data in the DEIS; the complete review
is in Appendix III. Conclusions and summary statements in the
DEIS, as well as in tre GCR, did not take into account certain
important problems related to geologic and hydrologic factors. The
following is a summary of EEG's major concerns:

1) Seven wells within nine miles of the periphery of the WIPP site
have encountered brine reservoirs under artesian pressure. The
origin, evolution, frequency of occurrence and size of these
high pressure brine reservoirs were not adequately addressed
in either the DEIS or the GCR.

2) There is at least one confirmed occurrence of a "chimney...
with clay cemented brecciated rock", commonly called a breccia
pipe, approximately seven miles from the WIPP site (Mississippi
Chemical Corporation potash mine). Several other possible
breccia pipes are under various stages of investigation. The
origin, evolution and frequency of occurrence of these features
must be better understood. They may be localized deep dissolu-
tion features which originate in the lower portion of the
evaporites and migrate upward. Such localized dissolution
features could now exist or develop later beneath the proposed
site.

3) The DEIS and the GCR assumed that surface or shallow dissolution
is the dominant process of salt removal from the evaporite beds.
However, deep dissolution may be causing a preferential removal
of the salt horizon which is proposed for the repository.
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4) The lithology of the repository horizons is described on page
7-24 of the BEIS and parts of the lithologic log of the ERDA-9
hole are shown in Figures 1 and 2 of this section {(from Fig. —
4.3-38B of the GCR). These sections of the logs describe the
Yithology of the repository horizons for CH and RH zones as
shown on Figure 4.3-3A of the GCR. The logs show the presence
of clay, anhydrite and polyhalite in addition to halite, as
the constituents of both repository horizons. The presence
of these impurities should be taken into account in evaluating
physical, hydrological, thermal and strength characteristics
of "rock salt" from the repository horizons.

5) The values of hydrologic parameters {(e.g. hydraulic conductivity,
distribution coefficients, and effective porosity) can vary
over a large range and the DEIS provides such information. In
addition, Qotentjometric surface maps, hydraulic gradients and
flow paths have been constructed on the basis of limited data.
In some cases (e.g. hydraulic conductivity) the DEIS gives a
range of measured values. Ranges should be assessed.in all cases,
particularly for distribution coefficients. The distribution —
coefficient (Kd), which affects the speed with which a given
radionucliide is transported in groundwater, can be affected by
rock type, extent of fracture permeability, water quality charac-
teristics, competing ion effects, and the chemical form of the
radionuclide of interest. Values obtained for a given nuclide
in a given rock formation have been observed to vary by severa’
orders of magnitude.

6) More information should be given in the final EIS on surface water
hydrology in the region surrounding the NIPP site.

ITtems 1, 2 and 3 have been discussed in detail in Appendix III
(EEG's Review Comments on the GCR). No new information on these
jtems is presented in the DEIS. The DEIS concluded that there was
no evidence of brine reservoirs or ongoing deep dissolution at the
WIPP site. EEG questions the basis of these conclusions in the
Review of the GCR.
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tithology of Proposed Emplacement Horizons

According to the DEIS (7-213;4), the repository horizons were
selected due to the presence of relatively pure salt layers,.
When the NAS-NRC Committee (Ref. 2 ) recommended salt as the most
likely geologic medium for radioactive waste disposal, it placed
strong emphasis on the "purity" of a bedded salt formation so
that its thermal and physical properties could bé predicted.

The presence of impurities can affect the properties of bedded
salt. Examples are:

1) Argillaceous (clayey) layers in bedded salt may provide
conduits for the migration of water to and from the reposi-
tory. While some of the impurities found in bedded salt
have lower permeabilities than halite, a path for migration
of water may be created along the contact between two layers
of differing lithology.

2) A subgroup of the Interagency Review Group on Nuclear Waste
Management commented on salt formations: "The hydrologic
regimes in which anhydrite occurs are characterized by flows
along bedded planes, but locally channeling (cavern formation)

occurs in anhydrite similar to that in limestone and gypsum"
(Ref. 1).

3) The chemical reactions which may take place in the vicinity
of high level waste, accelerated by elevated temperatures and
high pressures become more complex and unpredictable when the
host rock is heterogeneous.

4) Because thermal conductivities of clays and polyhalite are
very different from that of halite, the dissipation of heat
resulting from the high level wastes will not be uniform
around the waste. This may result in cracking, parting of
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i /These potential problems are not discussed in the DEIS, although

the 1ithology of the repository horizons is presented as follows:
"The basic mineral of both repository horizons is halite. Also
present are anhydrite, polyhalite, quartz and a suite of clay
minerals (illite, chlorite, talc, serpentine, and expendable clays).
Halite beds within the emplacement harizons are about §7% halite.
Most of the remainder is anhydrite” (7-24;5). WNote that the last
line quoted refers to 97% halite in halite beds énd not in the

total repository horizon. The 1ithologic log for the CH repository
horizons (Figure 1) shows anhydrite beds which are 0.2, 0.7 and

0.9 feet thick and most halite layers are “argillic and polyhalitic".
The RH repository rocks are mostly "anhydritic and argillic halite"
(Figqure 2). The bottom 20 feet of the RH zone is primarily "dense
anhydrite".

Unidentified Structures

A lamprophyre dike or a series of en-echelon dikes were reported
within six miles of the periphery of the WIPP site. If associated
igneous bodies underlie the WIPP site, they could affect the
integrity of the salt beds. The cross-section on Figure 4.4-5 in
the GCR shows faults in the Castile directly below the WIPP site
and the contour map on Figure 4.4-6 shows confined fauits on top
of the Castile. These should be explained.

Surface Water Hydrology

~There is not enough information given on surface water hydrology
in the region around the site to enable one to adequately evaluate
the effect of the site on local water resources. Since surface
runoff is a potential pathway to spread contamination, it needs to
be evaluated in much more detail. This evaluation should include
runoff from floods with a 100-year and 1,000-year return period.
The fate of this runoff water after it reaches Nash Draw
{(or elsewhere ) needs to be evaluated. A description of
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existing and planned water resource development in the area
(including irrigation withdrawal, canals, irrigated lands, and
return flows) would make it possible to evaluate the effect of
the project on present and future surface water resources. Also,
it will be necessary to describe water use downstream from Malaga
Bend into Texas in order to evaluate the transport and concentra-
tion of radionuclides released to the Pecos River from the long
term breach scenarios.

Ground Water Hydrology

The ground water data was largely obtained on the Rustler and
deeper aquifers and was used to evalute the role of these aquifers
in transporting radiconuclides away from the site. Another path-
way of exposure would be from wells drilled into the Rustler,
Santa Rosa Sandstone or other shallow lenses near the site, and
used for individual water supplies, gardens or stock watering.
More information is needed on present and potential well water
use, quantities of water available, effect of surface recharge,
and potential for the well water to be contaminated by the Bell
Canyon or Rustler aquifers.

Climatic Changes

Based on the evidence presented on page H-62 and H-63 of the DEIS,
the present interglacial period may last another 4,000-5,000 years
followed by a cooling trend culminating in another glacial age.

In that case, the climate near the WIPP site may be significantly
cooler and wetter in 10,000-15,000 years. EEG recommends that
long range modeling take into account plausible future climatic
changes in hydrological regime.
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Figure 1

Figure 4.3-3B

CH repository horizon from 2074 to 2176 feet

From GCR,
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Figure 4.3-3B

Figure 2

From GCR,

RH repository horizon from 2620 to 2730 feet
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Detailed Comments

7-17:2 Section 17, T22S, R31E is in control Zone 111.

7-26:7 What is a "depositional-growth fault'and what is its
significance?

7-30:;9 What is the status of the investigation of these faults?

7-47;3 It should be "approximately 3300 square miles" instead of
"1 million sg. mi." (See Fig. 7-17).

7-65;1 A map and a cross-section showing locations of brine pockets
encountered and their strqtigraphic locations should be
inciuded in the final EIS.

Why has the model assumed a flow path in the Rustler directly
to Malaga Bend to the Pecos River. (See Fig. K-5). Couldn't
the water geep out in Nash Oraw since the top of the

Salado is exposed in Nash Draw?

Why is it assumed that the water will come out at Malaga
Bend? Why not Laguna Grande de la £al? Yhat is the
origin of the water in Laguna Grande de la Sal?

———

7-72;6 What is the basis for the assumption of the origin of
water for Laguna Plata and Laguna Gatuna?

7-74;1 “Weaver Pipe” could be an example of a breccia pipe which
has no surface expression. Could there be such breccia
pipes at the WIPP site which have no surface expression?

7-75:3 Late Pleistocene (Wisconsin) was from 40,000 years to
15,000 years B.P. Such climate changes can occur in the
future as well.

7-75:;7 The GCR (August 1978) referred to current and future
studies to evaluate deep dissolution (6-46;1). The EIS
(April 1979) concluded "In any case, deep dissolution does.—
. not occur near the site”. Have these studies been conciud. .
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OPERATION OF THE REPQOSITORY
(DEIS Chapter 8)

Major Conclusions

1) Present plans would permit public access to Zones II, IIl and
IV during operations. Also, there is private land 2.8 miles
downwind (northwest) of the center of the site where building
could occur. Consideration should be given to the radiological
air quality and noise environments at these locations in addition
to those at the James Ranch.

2} Calculations of radionuclide releases from routine operations
agree with those in the DEIS when the same assumptions are used.
However, several assumptions used in estimating the amount of
radiocactivity released are unverified.

3) Radon emissions from natural radioactivity in the repository have
not been measured in soil, mined rock, and the proposed waste
horizons. Radon should bte measured to see if levels might be high
enough to be a problem for underground workers and a source of
radiation exposure to the public from the excavated salt.

4) Other than radon, the present radiological monitoring program
appears satisfactory for the next several years.

5) From the limited information provided in the DEIS on the high
level waste experimental program, 9-90 million curies of radio-
activity may be involved in the experiments with full-size
canisters. In this case, the experimental waste could be the
most significant factor in the analysis of potential radiation
exposures during the operational phase of the repository. This
was not considered in the DEIS calculation of radiation doses.

A11 high level waste used in experiments is scheduled to be
retrieved and all TRU waste and spent fuel elements are to be in a

o
St
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retrievable condition. The DEIS does not address such important
items as the criteria for retrieval, the hazards to workers, and
hazards to the public. More information is needed before the
feasibility of retrievability can be evaiuated.

7) The options of decommissioning are adequately covered for the
present., The advantage and feasibility of control for periods
greater than 100 years should be included in this evaluation.

8) From the material presented in the DEIS, one could conciude that
Ambient Air Quality Standards may be violated in Zones II,III, and 1V,
unless certainmeasures are taken to insure that the standards are met.

9) There will be some degradation of the noise environment due to
repository operations and the traffic related to it. More attention
needs to be given to mitigating noise.

10) Due to WIPP-induced population growth in surrounding communities,

- there will be some impact on water guality, water supply, and
solid and hazardous waste conditions. The EEG agrees with the
DEIS conclusion that, with proper planning, the existing systems -
are adequate to absorb the increase.

The Site and Its Environs

The entire area of the site and much of the lTand immediately outside

of Zone IV are owned by the Federal or State government. The James
Ranch, located 3 miles south-southwest of the site center, is privately
owned anrd occupied and was used to calculate the maximum individual
exposures to radioactivity and noise in the DEIS.

However, it may not be conservative to assume that this is the location
of the maximum exposed individual, for the following reasons:

1) Private land is located just outside the northwest boundary,
2.8 miles downwind from the site center. From the atmospheric
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dispersion coefficients given in Table H-36, calculations of
concentrations of airborne effluents would be about 5 times
higher than at James -ARanch.

2) Plans indicate public access to parts of the site for ranching,
recreation and resource extraction. Consequently, people may be
as close as one-half mile from the site center.

Analysis of the effects of repository operation on individuals in
the population should consider these locations wherepeoplewill be
permitted to live or visit as well as where they live now.

Normal Radiation Releases

Radon Emissions

Radon, a naturally occurring radicactive noble gas is contained

in air exhausted from underground mines. Because radon concentrations
could be high enough to be a hazard to some underground workers and
could result in measurable off-site exposures, the concentrations
should be measured.

The DEIS recognized that radon will be present in exhaust air but did
not consider the radon from the mined rock storage pile on the

surface. Radon concentrations in the DEIS were based on concentrations
reported in the Nuclear Regulatory Commission's Final Generic Impact
Statement on Mixed Oxide Fuels (GESMO).

Appendix 1V contains a2 more detailed discussion of the possible radon
exposure and calculates dosages to the bronchial epithelium as well
as the'pulmonary lung dose at 0.5 miles, 2.8 miles {NW) and 3.0
miles (SSW). These calculated doses (which are average, rather than
upper-bound limits) suggest that potential radom exposures are high
enough to require direct measurement at the site to determine actual
concentrations.

Operational Releases of Radioactivity

Starting with the assumptions used in Chapter 8, the radiation releases
to the environment were calculated by EEG and they agreed with the
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results listed in the DEIS (Table 8-6). Agreement was also obtained
with the guantity of radiocactivity collected on HEPA filters reported
in Table 8-7.

However, one area of potential disagreement relates to the calculation
of releases of radioactivity from underground storage of contaminated
containers. The EEG calculations assumed a 4-year accumulation of
boxes and drums that were releasing 1% per year of their remaining
surface contamination. The EEG calculated release was approximately
four times the quantity of released TRU wastes listed in Table 8-6.
Was the calculation in the DEIS based on one year's accumulation of
containers? .

It is not clear from the description in the DEIS what becomes of
spilied material from damaged drums and boxes. The DEIS, assumed
that 1.47 curies of TRU waste would be spilled per year and 0.1%
would become airborne. The remainder is unaccounted for. The
guantity of TRU wastes on ion exchange resins reported in Table 8-7
was only 0.04 curies per year.

Assumptions for Release

A number of factors are involved in the chain of events that must

occur before radioactivity is released at the site. fost of the factors
that are used to calculate the release of the CH-TRU waste are assumed
(surface contamination, non-fixed surface contamination, number of

boxes and drums damaged, percent of the surface area that is cracked).
Is there a data base for the surface contaminated or damaged drums and
boxes that have been packaged, shipped and stored over the years?

It is difficult to determine if the assumptions are conservative

based on the following information presented in the DEIS:

1} The DEIS assumed that one spent fuel assemb1y and its canister
are damaged in a four-year period (8-32:1) as described in the
NRC's Reactor Safety Study, 1975. A more recent report

reviewing the history of spent fuel assembly accidents by
Johnson (Ref. 1), presented data which sugaest that one

or more accidents per year might be more realistic.
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2} A1l calculations assumed an average percentage of powder and average
radionuclide concentration in each drum, Calculations should

also be made using boxes, which contain more waste than drums
and have higher levels of radiocactivity.

3) Specific data are absent on design, testing and experience
with remote handled TRU waste casks and canisters.

Due to the ranges of possible values of factors involved in a
potential release of radiocactivity, a sensitivity analyses should
be performed to determine their effect on potential doses.

High Level Waste Experiments

The DEIS did not state the amount and types of radionuclides thatwill te
brought into the repository for these experiments. Twenty to 200 bare
waste experiments are to be conducted (8-47). The number of full sized

canisters emplated was estimated to be between 20 and 200 (8-48),

but *...these numbers, like the estimates of bare waste reaction chambers
may change by as much as a factor of 2" (8-48;2). “The source of the
waste to be used in these experiments is not as yet defined" (2-24;3).
The possibilities of using laboratory produced commercial reactor
wastes, aged defense HLW or wastes fortified with Strontium-90 or
Cesium-137 are then discussed.

Even with these few details it is apparent that the quantities of
radioactivity brought into the repository in the experimental pro-
gram could be large if one assumes that the full sized canisters
described on page 8-48 are the same as the high level waste canis-
ters described for commercial high level waste in Table E-4 on page
£-5. The estimated amount of radioactivity in a high level waste
canister is about 460,000 curies (Table E-4) which would give a
total of 9-92 million curies from the canisters alone.
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Retrievability

Present plans are to retrieve all high level wastes (HLW)
experiments after completion and to have the ability to retrieve
contact-handled and remote-handled TRU wastes and spent fuel.

The periods of retrievability are agparently 10yvears for TPU wastes and
20 years for spent fuel {(the times are reversed in the steterents

an Z2-18;7 and 2-1931). Container life for TRU wastes is designed

for 10 years so it can be retrieved (5-4)}. A possible neced for
repackaging retrieved containers is recognized {(9-52:%) and
apparently it is planned to do this underground. Another refer-

ence (9-49;2) stated that accidents during retrieval are expected

to be no worse than could occur during emplacement.

The DEIS did not provide. guidance on the criteria for retrieval:
of TRU and spent fuel wastes. ODetails were not provided on how

retrieval would be conducted and on the contamination and exposure
problems that are expected. The retrieved containers could be
damaged during emp1acement, storage, and retrieval. Also, chemical
action of the salt environment for periods of 10 or 20 years could
produce deterioration in the integrity of the canisters. Retrieval
of high level waste experiments will be further complicated by

bare wastes and contaminated salt.

While retrieval is possible, the removal of radioactive waste from
the repository will involve more problems than emplacement. The
extent of this difference has not been adequately addressed in the
DEIS and should be expanded upon in either the final EIS or PSAR
(Preliminary Safety Analysis Repqrt).

EEG belijeves that retrieval will be a complex operation with the
potential for significant radiation exposure to workers and for
possible releases to the environment. It is necessary for
retrievability to be evaluated in detail for procedures, logistics,
and criteria before conclusions can be drawn about its feasibility.
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Decommissioning

The discussion on decommissioning of the WIPP site repository
(8-53 to 8-57) covers various alternatives and contains adequate
detail at this time. Any of the alternatives listed on page
8~54 should be acceptable if carried out properly. There are
two issues that have the potential to increase the probability
of Tong-~term problems:

1) administrative control over the site; and

2) borehole plugging.

Possible industrial use of the site is indicated (8-53;3). The
land area is expected to be returned to its natural state in
several decades unless the mothballing option is taken (11-1).
Also, Scenario 5 (9-124) assumes administrative control is lost
after 100 years and unregulated drilling can occur. This scenario
results in a high dose to well drillers. A detailed evaluation
should be made of the degree of control needed at the site after
decommissioning and should include:

1) the possibility of control for periods longer than 100 years;

2) the long-term controls over shallow-well drilling in Zone 111
and resource extraction in Zone IV; and

3) details of the long-term radiological monitoring program.

Radiological Monitoring Program

Pages J-24 to J-41 of Appendix J of the DEIS describe the present
radiological monitoring program, the tentative pre-operational
monitoring program, the proposed operational monitoring program,
and the post-operational monitoring program.

=56~



While it is realized that these future programs are necessarily
tentative, the following comments are offered.

Present Program

This program appears adequate for several years, with one exception.
Measurements of radon and its short-lived daughter product concen-
trations are needed from the soil, from mined rock, and in the
underground mine.

Radon monitoring should be done as socon as possible because the
presence of high levels could influence the design of underground
ventilation.

It will be necessary to obtain sufficient samples and analyses
before operation to .insure that the variations in the background
(naturally occuring and from weapons testing fallout) levels of
actinides, tritium, Carbon-14 and fission products are adequately
known. These values are needed in order to be able to detect
contamination from site operations.

Pre-operaticnal Program

It is noted that no air particulate station is planned for Hobbs.
Since it is a major population center, with a calculated long-term
x/Q only 10% lower than at Eunice, this omission should be recon-
sidered. Also, the three days per week of sampling should be
randomized in order to measure levels on work days, and non-work
days.

Consideration should also be given to monitoring radioactivity

in rainfall and runoff (when it occurs) at the site as well as
surface water and biota in Nash Draw. Several additional shallow
wells, whether presently used for human consumption or not, should
also be sampled on an annual or biennial basis.
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In several cases in Table J-4 (Appendix J), the types of analyses are
not specific enough. Gross analysis is useful as a screening

mechanism for detecting significant contamination. However, it

usually will not detect trace migration of radionuclides. A1l

media being sampled should have periodic analyses of the actinides,
tritjum, Carbon-14 and long-lived fission products. Consideration
should be given to developing and maintaining a capability of measuring
lIodine-129 in case of accidents (J-27;2).

Operational Monitoring Praogram

The same considerations expressed for the pre-operational program
are applicable for the operational program. No further comments
are offered at this time.

Post-operational Program.

The outline of a post-operational program presented in Table J-7
appears reasonable. However, the borehole radionuclide analyses

should be for specific radionuclides rather than gross alpha and
beta for the reasons discussed above.

Non-Radiological Hazards

Air Quality

The EEG analyzed the data presented in tne DEIS to determine if

a potential exists to exceed the Ambient Air Quality Standards at
the Reference Site. It was concluded that standards for several
of the criteria pollutants could be violated during construction
and operation of the WIPP., This conclusion, which differs from
that implied in the DEIS, is due to the following factors:

1} When calculating ambient concentrations, it is apprppriate
to consider locations where the public has access rather
than county-wide averages. The distance from the WIPP site

may be less than C.5 miles. g
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5)

Appropriate allowance must be made for the number of shifts
that will operate at the site. There is a discrepancy in

the DEIS. Table 8-9 assumes only one shift operation, whereas —

page 2-19 and 8-27 mention three-shift operation to calculate
radiation releases.

For three shift, five-day per week operation, the nitrogen
oxide and sulfur diokide concentrations at 0.5 miles were
calculated to exceed the annual average concentrations
permitted by the State of New Mexico if the x/Q values in
Table H-36 are used. The annual nitrogen dioxide Standard
would also be exceeded during construction.

During construction, the fugitive dust emissions shown on
page 9-8 would exceed the permissible 24-hour Tevel at a
distance of two miles when the background concentration of
approximateiy 30 ug/m> is added.

Particulate emissions during the operating phase are dominated
by releases from the salt pile and from the salt drying unit.
The magnitude of salt pile emissions has a range of uncer-
tainty. Experience with the potash industry suggests that

the pile emissions will te negligible except for the periods
when salt is being reclaimed for drying and use as backfill.
Emissions from the salt drying unit {(other than from combustion)
were not estimated in the DEIS. This source has been found

to be significant in the potash industry.
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Although the EEG analysis concludes that construction and oper-
ation of the site will violate the New Mexico Ambient Air Quality
Standards, experience with the potash industry suggests that it
should be possible to meet these standards with proper engineering
controls, elevated releases, and other mitigating measures.

A more detailed analysis of the air quality aspects needs to be
performed. This analysis should include one-hour and three-
hour analyses as well as 24-hour and annual values. A more
precise estimate of emissions from the salt pile and dryer is
needed. The analysis should consider such factors as elevated
releases, non-point source emissions, cloud depletion, control
technology, and other mitigating measures that will be taken.
The final EIS should contain the results of this re-evaluation
and indicate the measures that will be provided to insure that
Anbient Air Quality Standards are not exceeded.

Noise

The DEIS makes predictions on the noise levels from construction
and operation at the WIPP site. For the most part these projec-
tions appear reasonable. However, the conclusions emphasize the
fact that ambient levels will still be well below various standards
and suggest there is no problem. Actually, the noise environment
will be degraded both during the construction and operating phase
and some residents, off-site and near transportation arteries,
and users of Zones II, III and IV will be exposed to more noise
than at present. Furthermore, while the DEIS makes reference to
measures that could minimize noise exposure, no commitments are
made to implement specific measures.
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Several items in the DEIS requiring clarifications are:

1)

4)

5)

Traffic noise impact from WIPP-related commuter and truck
traffic cannot be estimated without knowing the projected
traffic volume (of both trucks and autos) with and without
the project. This needs to include the effect of night-time
traffic which will be present during three-shift operation
and construction.

The assumption of a peak dBA of 84 at 50 feet from diesel
trucks is optimistic since the Federal standard for Inter-
State trucks permits 90 dBA and many intrastate trucks cannot
meet this standard.

References on pages 9-4 and 9-27 imply that noise levels

of about 45 dBA will be inaudible at the James Ranch.
Actually, if the ambient is 26-28 dBA, sound pressure levels
of less than 35 dBA will be clearly audible.

It is unclear from the description of the mined-rock storage
just what noise sources are included and how they might vary
with time.

Operational noise near the site would be expected to alter
the present mix of wildlife species. The conclusion that this
would be minor and insignificant should be documented.

The final EIS should include more precise analysis of just how
much the noise level is expected to rise .from site construction
and operation. Also, consideration should be given to mitigating
measures such as:
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1} busing of workers to drastically reduce auto traffic;

2) muffling of construction equipment and use of low noise

products where availabie;

3) a requirement that all trucks meet the Federal noise
regulations required for Inter-State Commerce; and

4) housing of various equipment and operations.

Water Quality

Several aspects of the WIPP site operation may have an effect
on water quality. Primary impacts (on site) could occur from:

1) the sewage plant effluent and sludge;

2) reclaimed water use on-site;

3) runoff and leaching from the salt pile; and

4) general site runoff,

Secondary impacts could occur from the WIPP induced population
growth in Eddy and Lea counties. The most likely problem is
from septic tank contamination in unsewered areas and is recog-

nized in the DEIS (9-91;2). Both primary and secondary impacts
‘appear to be manageable with proper planning.
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Solid and Hazardous Waste Control

Construction, operation and decommissioning of the WIPP site
will result in the generation of substantial quantities of

solid waste and unestimated amounts of non-radiological haz-
ardous wastes. There will also be some secondary impacts in
Carlsbad and Hobbs due to the WIPP induced population growth.

It is not possible to evaluate the hazardous waste situation
from the 1imited information in the DEIS. Under present New
Mexico regulatiens, it is permissible to dispose of hazardous
wastes on the site without a permit where they are generated.
However, Federal regulations are expected to be in effect

prior to the beginning of site construction and they will prob-
ably require regulation whether disposal is on or off-site,

The types and quantities of hazardous waste expected to be
generated on-site need to be determined more precisely.

Metals and discarded equipment are scheduled to be recycled with
a commercial salvage company (8-35;6). An appropriate control
system should be established to insure that this recycling does
not lead to off-site radiclogical contamination.

Water Supply

Since the WIPP plant operators propose to purchase its water
supply from the City of Carlsbad, the State of New Mexico would
be involved in regulatory procedures only indirectly. In addi-
tion, the project could be exempted from State regulations under
Part I., Section 102, Water Supply Reguiations.
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A portion of the population growth could take place outside

of incorporated city limits. Water supplies for these families
would probably come from individual wells. Local and regignal
governmental agencies should be aware of potential water quality

7 problems related to the increased number of wells and their
y proximity to septic systems since the State Environmental

Improvement Division does not regulate individual water supply
systems.
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Detailed Comments

8-15:3

3-1755

8-23

8-28;1

8-28,2

8-28,3

8-28:;4 .

No mention is made in the DEIS of the management or
organization of the health physics program. ELCG assumes
this will be covered in the PSAR.

A contamination check should be made on empty CH waste
containers before they are “reloaded onto vehicles
leaving the plant".

Consideration should be given to isolating the High

Level Waste experimental area from the remainder of

the mine in case of accident. It is uncliear how the
isolation of the air flow will be accomplished from

the description on pages 8-20, 8-22 and 8-23.

The DEIS stated that 10% of surface activity is released
and becomes airborne. What data is this based on?

The DEIS states that 30 drums and five boxes per year
may be received in a damaged condition. This is .019%
of the drums and 0.21% of the boxes. Are these numbers
predicated on actual experience?

The DEIS states that cracks generated by dropping a
59-gallon drum will be less than 1% of the total area
of the drum surface. Is there a reference for this
assumption?

The assumptions of an airborne fraction of 0.00023 per
hour aﬁd a decontamination factor of 106 are referenced
and the airborne fraction is taken from an experiment
utilizing a road-like surface. Both larger and smaller
fractions were observed from other experiments by the
authors (Mishima and Schwendiman, 1973).
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8-31;4 The DEIS assumed that one canister per year will be
cracked, the crack is 1% of the area, and that the release
is proportional to the crack. Is there a reference for
these assumptions? Mishima and Schwendiman in BNWL-1732,
1973 do not cover these items.

8-32;51 It is assumed that one spent fuel assembly and its
canister are damaged in a four-year period. From the
data presented in a review of the history of spent fuel
assembly accidents (ref. 1) it appears the assumed rate

of one accident per 1000 assemblies handled might be too
low.

The NRC's Draft Generic Environmental Impact Statement on
Handling and Storage of Spent Light Water Power Reactor
Fuel (ref. 2) stated that both NFS (Nuclear Fuel Service)
and AGNS {(Allied-General Nuclear Services) included in
their safety analysis reports on underwater fuel drop
accidents in which it is assumed that all of the fuetl

pins in a fuel assembly were ruptured. It appears that
when the DEIS assumptions on released fractions from fuel
assemblies are compared to other references {ref. 1 and
2} the DEIS assumptions might be too Tow.

8-31;5 Since experiments with high level waste are planned with
bare sources, this paragraph should be clarified.

8-32,1 The assumptions that many nuclides including H-3, Kr-85,
I-129, tellurium and selenium are released from the damaged
spent fuel are much different from the assumptions dis-
cussed on page 6-26 for a rail accident. These differences
should be resolved or the rationale explained.

In addition, C-14 has been consistentiy omitted from

all inventories, releases and dose calculations pertain-
ing to spent fuel. The DOE in its Draft Environmental
Impact Statement Management of Commercially Generated
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8-34;1,3

8-34
Table 8-7

8-36;3

8-37:2

8-38
Table 8-9

8-43:3

8-47 ;4

Radioactive Waste (Ref. 3}, consistently lists

C-14 in its inventory {as on page 2.1.16) and out-
lines the calculations for C-14 {(in Appendix D).

The DEIS stated that there are 200 HEPA filters in
"parallel". This differs with statements made in
8-263;4 where it says there are two stages of filters
in series. If the statement on page 8-34 is correct,
then there is only a decontamination factor of ]03

rather than the 106 used throughout the report.

The total radioactivity per drum in Table 8-7 totals
6.7-4 Ci, not 5.7-4,

How effective will the protective action of spraying
the salt pile with water be in containing the
contents?

265 ug/mo.

While the table shows the total emissions of pollutants
at the site, it would be helpful to show the maximum
expected emission rates and when they occur.

Laboratory decontamination agents with EDTA may be
present in the TRU waste. If EDTA is present, it may
drastically alter the migration of actinides through
the soil and effectively alter the Kd values in the
long range release scenarios.

Are the "reaction chambers” merely drilled holes in
the salt of the mine? If so, how does one coilect
"gaseous samples" without having such samples contam-
inated by the ambient air?
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8-49,7

8-49;5

8-51

8-52;2

8-55;3

8-57;1

If the canistered spent fuel assembly is placed inside
a sleeved hole, can this assembly do anything more than
produce a temperature gradient outside the sleeve?

If not, why use a spent fuel assembiy?

There is :0 reference or backup information given to
substantiate the statement “Sufficient air quantities
will be provided to support the mining and storage
operations as well as to remove fission gases that might
escape from unsealed storage rooms". Uranium mining
experience indicated adequate ventilation can be diffi-
cult to provide.

The plans for retrieval have not addressed the problem
of radiation protection.

Have the contamination limits been established, and

what is "an acceptable level™? The potential contamina-
tion problem for "retrieval after backfilling" could

be extremely troublesome. More information on personnel
exposure control and contamination 1imits should be
provided. Where will the radiocactive waste and contami-
nated salt be taken?

The DEIS stated that the site might be used after decom-
missioning as an industrial site. No scenarios cover
this possibiltity of future use.

The DEIS stated that the results obtained so far give
the DOE confidence that newly developed plugging methods
will be available in decommissioning the repository.
What are the references?
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RADIOLOGICAL IMPACTS OQF THE REPQOSITORY
{DEIS Chapter 9)

Major Conclusions

Operat ~nal Releases

1)

3)

4)

5)

6)

Atmospheric dispersion coefficients were caTéu]ated by EEG,
checked with those listed in the DE!S and found to be in
agreement. However, the DEIS did not use a consistent
approach in calculating those coefficients for operational

releases of radiocactivity, air quality emissions and transporta-
tion accidents.

EEG obtained close agreement with the DEIS inhalation dose
calculations from both normal and accidental releases to an
individual at the James Ranch. Consideration should be given
to inhalation doses received by transient people in Zones II,
111 and IV and to potential residents near the northwest site
boundary.

The detailed assumptions used in evaluating accident scenarios
may underestimate the amounts of radioactivity that could
be released.

An accident scenario involving a methane gas pocket should be
considered. '

The assumption that contaminated food will be taken out of
distribution has not always been possible or necessary.

The Chapter 9 assumption that exhaust air from underground

waste handling and storage areas passes through HEPA filters is
inconsistent with statements in Chapter 8. Since the absence of
filters can result in a substantial increase in doses from
particulate radioactivity, it is important to clarify this point.
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Occupational radiation exposure has not been evaluated by EEG
because of lack of necessary data in the DEIS. More informa-

tion

is needed on waste operations, the enviranmentsal control

systems, and the health physics program. It is anticipated

that this information will be provided in the Preliminary
Safety Analysis Report.

Long Term Releases

1)

EEG has identified a number of repository breach scenarios

which also should be considered and evaluated in the final
DEIS:

a)

b)

c)

d)

EEG

well water becomes contaminated and is used for irrigation
or stock vatering;

gas, generatéd by organic decomposition of the waste, acts
as a driving mechanism in bringing waste to the surface;

a connection develops between the repository, a hiagh pressure __

brine reservoir and the surface;

solution mining for salt takes place.

has checked many of the DEIS dose calculations for the

long term release scenarios considered, and the EEG and DEIS
results are in agreement. Since the hydrologic parameters on

which these dose estimates are hased can vary by several orders
of magnitude, the effect of parameter variation on dose estimates
should be evaluated.

Unacceptably high radiation doses could occur to well drillers
from a scenario 5 type incident. Control measures should be

considered to prevent such an event.
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Operational Releases

Atmospheric Dispersion Copefficients

Several key x/Q values were calculated by a simpiified hand
calculation (see Appendix V for details) and compared with those
used in the DEIS. The EEG model differed somewhat from the
MESODIF Code used in the DEIS in not allowing the plume to be
blown back over the source to contribute on a "second pass”.

The values calculated for the long term average x/Q were lower
than those used in the DEIS by factors of 3.3 to 4.4 {(Table H-36).
Lower values would be expected in the prevailing downwind direc-
tion from the model difference, although the magnitude of the
difference cannot be estimated from the data available. Values
calculated for the one-hour frequency (X/Q)S% and (X/Q)SO% (H-
Annex 1, Table 21) varied from 1.0-4.1 times those in the DEIS
with agreement being best at 0.5 miles. EEG concluded that the
short-term and long-term x/Q values used for the site are
reasonable.

The DEIS analysis did not use atmospheric dispersion coefficients
to compute annual concentrations for non-radiological air pollu-

tants other than a 24-hour value for particulates. In this case,
another equation was used and an effective (x/Q)24 hrs. of 2.1 x

10'6 s/m3 was obtained. This is to be compared to a (X/Q)50% of

about 15 x 10'6 s/m3 (H~Annex 1, Table 21) and an annual average

of 5.9 «x 10°9 s/m3 (in downwind maximum sector from Table H-36).

This calculation is inconsistent with that for site radionuclide

releases.

S1ightly different dispersion coefficients were used in the DEIS

to compute doses from transportation accidents and an elevated
release was assumed. This assumption produces lower dose estimates
and is consequently less conservative than assuming a surface
release. The DEIS did not explain its procedures for determining
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that 0.5 miles from an accident was the maximum concentration,
EEG made this calculation and was in general agreement when the
same assumptions were used. However, it was noted that concen-
trations were not negligible closer to the site and that if other
atmospheric stability categories were assumed the highest values
occurred closer than 0.5 miles.

Any inconsistencies in the use of atmospheric dispersion coeffi-
cients and assumptions (especially the rationale for assuming an
elevated release in transportation accidents that do not involve
fires, while assuming surface releases from the site) should be
explained in the final EIS.

Radiological Doses to the Public

The calculated doses (Table 9-18) received by an individual at
the James Ranch were checked using the releases from Table 8-6
(see Appendix VII)}. 1In all cases, the results agreed with the
DEIS within 20%. The doses are small and well below existing
standards that apply to other types of nuclear facilities. How-
ever, there are some uncertainties in the release fractions
assumed (see Chapter 8 discussion) and in the source term.

There is a question whether the maximum exposed individual would
necessarily be a resident of the James Ranch. If he were to
reside on private land 2.8 miles northwest of the center of the
site, he would receive an inhalation dose five times as great as
at the James Ranch. Also, individuals spending some time in Zones
IT, IIT and IV would be exposed to higher concentrations while on
the site. For example, average concentrations at 0.5 miles from
the site center would be 16-145 times those at the James Ranch.

The assumptions on living patterns in Table 9-17 appear reasonable

for the average person residing in each subsector. The calculation
of a maximum dose to an individual should consider a person with a
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family cow that provides over 1% of his milk, or a garden that
provides aver 10% of his vegetables, or cattle that provide over
50% of his meat. Additionally, there may be game killed on the
site and consumed by area residents. The final EIS should state
the assumptions and calculate the maximum ingestion dose to an
individual at both the James Ranch and at the northwest boundary.
The inhalation doses should be listed separately from the inges-
tion doses.

Environmental Effects of Accidents During Operations

The operational accident scenarios evaluated in the DEIS (Table
9-21, pp. 9-45 to 9-48) appear to be fairly complete. However,
it appears that the DEIS may underestimate the duration of fires,
the number of containers involved and the clean-up time involved.
An operational scenario not addressed was that of encountering

a methane gas pocket during the mining operations resulting in

an underground explosion invoIving multiple drums and/or boxes

or spent fuel canisters. EEG recommends that such a severe oper-
ational accident be investigated by DOE in the final EIS.

Where referenced, estimates of release fractions (pp. 9-49 and
9-50) have been reviewed and in some cases the values used in

the DEIS may be questioned. For example, it is stated (9-49;5)
that Shefelbine supports a conservative assumption that 10% of
the waste is in powder form and that 25% of the waste is combus-
tible (Ref. 1). 1In reviewing the Shefelbine report, no mention
of powder was found. The 10% powder figure might be deduced from
the data indirectly. Shefelbine does reference Dieckhoner {1978)
as the source of the information that 25% of the waste is combus-
tible. 1In fact, Shefelbine states that "this data should be

used with caution because there seems to be a consensus that, in
spite of regulations, considerable mixing of combustiblies and
non-combustibles occurred in the past"” (Ref. 1, p. 25}. The
presence of combustibles directly affects the severity of a postu-
lated fire. Jﬁ;f”"
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A second example concerns the percentage of activity which is
released and respirabie during accidents. It was stated that 1%
was used as an intermediate value based on Mishima and Schwendiman
{Ref. 2, 3). Mishima and Schwendiman described that as much as

1% of the plutonium was airborne during the combustion of flam-
mahle contaminated materials (Ref. 2, p.6). They also found

that 10-40% of uranium oxide became airborne after being mixed
with combustible material and ignited. Uranium oxide was used

to simulate plutonium in these experiments.

In the spent fuel accident, a gap activity of 30% of the gaseous
activity (H-3, Kr-85, I-129) was chosen. Although there is little
information in the literature on the gap activity of fuel assem-
blies older than 10 years, gap activities as high as 45% have been
observed (Ref.- 4). _Also, the quantity of Carbon-14 released was
ignored.

The computer code AIRDOS-II was used in the DEIS to calculate
resulting doses and dose commitments. It traces each nuclide

from the point of release through the biosphere to man. AIRDOS-

IT is listed with the U.S. Department of Energy Radiation Shielding
Information Center and has been tested and evaluated by this

group prior to distribution for general use. Hand calculations

by EEG using the DEIS assumptions and standard formulas gave
results which generally agreed with those reported in the DEIS.

The assumed distribution of radionuclides released to the environ-
ment during operational accidents is sometimes different than

the assumed releases from transportation accidents. For example,
the RH-TRU waste railroad accident inveolving impact and fire
considers only the release of cesium-137. The surface fire at

the facility (Accident R-11) has cesium-137 as less than 1% of

the total release. It is recommended that a consistent release
fraction be used in calculations throughout the final EIS.
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AIRDOS-II considers only the inhalation and external pathways
of exposure. In some situations (such as surface runoff) the
water pathway could be significant and should be considered.
The assumption that contaminated food will be taken out of dis-
tribution has not always been possible or necessary. Existing
Federal Protective Action Guides do not recommend removal of
food or milk from commerce unless the projected dose commitment
is 5 rem to the whole body or 15 rem to the thyroid.

Using the releases and the atmospheric disbersion coefficients
(x/Q) for accident scenario C-7 described in the DEIS, EEG

calculated doses for a person living at the J