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1.0 INTRODUCTION
1.1 Nuclear Waste Program

The U.S. needed to adopt a nuclear waste program in order to handle increasing
amounts of waste generated by nuclear power plants throughout the country and
other high~level radioactive wastes. Options for disposal waste include
expanded on-site storage at reactors, monitored retrieval be stored at various
locations, or construction of geologic repositories. To assure more suitable
site selection, licensing, construction, operation, and sute closure, several
regulations have been adopted by wvarious federal .agencies to assure the
protection of society and the environment from radionuclide ‘release. This

process was established by the Nuclear Waste Policy Act of 1982.
1.2 Vacherie Dome Site Descriptions

The Vacherie Dome site lies in a small valley located on the Webster/Bienville
parish line in Louisiana. The site is 34 miles eastiof Shreveport and 10
miles south of Minden. Several smaller communities are within a ten mile
radius. This rural area 1is heavily vegetated, with rolling hills and éen
extensive surface water system. The dome 1is elliptical in shape, trending
nortﬁwest. It 18 a typical salt dome in that caprock covers the dome top and
drapes over part of the flanks. Strata overlying and flanking the dome are
poorly to moderately consolidated, saturated sands, silts, clays, and marls.
The top of the salt stqck approaches to within 545 ft of the surface. Domal

growth has resulted in local folding and faulting of strata.

1.3 Purpose of the EA
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Development of Environmental Assessment (EA) by DOE is required by the Nuclear
Waste Policy Act of 1982, These EA's serve as a basis for site nomination.
In general, the purpose of the EA's are to describe a decision process for
nominating a site, and they must describe the site and its surroundings.
Impacts of a repository on the public and on the environment must also be
assessed along with an evaluation as to whether a site is suitable. Finally,
a comparison and evaluation must be made among-sites. Draft EAs have been
submitted for review and comment for nine potential sites. These documents
represent, or are intended to represent, the culmination of NWPA requirements
and information requirements in the Mission Plan prepared by the Department of

Energy.
1.4 Site Screening

After salt was considered as a possible storage medium for nuclear waste, Gulf
Coast salt domes were one of four regions in the U.S. considered as potential
repository sites. A selection screening process over about 14 years reduced
the number of potential salt dome sites from 500 to 3. Screening criteria
included on-~shore location, depth to caprock, depth to salt, present use of
the site, resource potential, lateral extent, and other factors. The USGS
initiated the screening process, with the Department of Energy making the

final selection of candidate sites.

The Vacherie Dome site is one of the three potential salt dome sites. It was
discovered by Standard 0il Company in 1921 during field investigations. From
1922 to 1924 four wells were drilled ranging from 788 ft to 2,558 ft in depth.

Two of the holes encountered salt at 799 ft and 777 ft. (Spooner, 1926)
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The National Academy of Sciences and the National Research Council first
recognized salt as a medium for storing nuclear waste in 1955 (NAS-NRC, 1957).
There are several inherent advantages to salt, namely, it occurs in large
deposits, remains dry and undisturbed, dissipates heat effectively, behaves
plasticaly to heal fractures, undergoes only local changes upon radiation

exposure, and has excellent radiation shielding properties.

The U.S. Geological Survey took the next step and identified four regions in
the U.S. having salt deposits large enough to house a repository. The Gulf
Coast is one such selected region (Johnson and Gonzales, 1978, Pierce and
Rick, 1962). 1In all, 500 salt domes were identified in Texas, Louisisana, #nd
Mississippi, including offshore domes. Of the 500, 237 offshore domes were
eliminated from further consideration, leaving 263 potential sites. Applica-
tion of further selection criteria including depth to dome top and present use
of a site narrowed the group to 36 potential sites with 89 worth further study

(Anderson et al, 1973).

Selection criteria, expanded by the Department of Energy to include depth to
the salt, ‘lateral extent of the dome, and resource potential, reduced
potential sites to eleven by 1980 (NUS 1978, ONWI 1979a, ONWI 1980). Of
these, three were eliminated for environmental factors, and soclution mining

damage eliminated another.
As of 1982 the following domes were under consideration:

Rayburn's,
Cypress Creek,
Lampton,

Richton,



Keechi,
Oakwood,

Vacherie,

(ONWI 1980 (LET/Co 1982 a through d, ONWI 1982) Applying a more limited
lateral extent criteria caused Rayburn's, Lampton, and Keechie Domes to drop
out. (ONWI 1982, ONWI 1982). Further evaluation considering extent of

exploratory drilling for oil and gas eliminated Oakwood Dome.
1.5 Applicable Documents
1.5.1 10CFR60

These regulations provide administrative and procedural guidelines as well as
technical performance criteris for the isolation of nuclear waste in geologic
repositories and are promulgated by the Nuclear Regulatory Commission. The
rule contains requirements for design and site characterizatidn such as
preventing development of preferential pathways for waster migration, maintain-
ing stability 3f the underground openings, maintaining the option of waste
retrieval, and providing adequate engineered waste packages and barriers,
among others. The purpose of these regulations 1is to provide reasonable
assurance that the objectives and criteria will be met based upon the record
available to the Nuclear Regulatory Commissiop as the repository concept
advances towards siting and licensing. This apprdach recognizes the inherent
uncertainty 1in geologic disposal of waste. It will be very '1mportant,
therefore, to independently assess thé level, importance, and relevance of the

uncertainty in plans and findings.

1.5.2 10CFR960
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These regulations are general guidelines for the recommendation of sites for
nuclear waste repositories promulgated by the Department of Energy. The
siting process consists of screening, site nomination, site recommendation for
characterization, site selection and recommendation for development as a
repository. The first phase, screening, resulted in EA's for nine individual
sites selected after a reduction sﬁrvey from provinces, to regions, to areas,
to locations, to sites. Site recommendation requires data examination with
emphasis on hydrogeologic setting. Evaluation will be based on siting guide-
lines requiring no site characterization for their application, and then on
those guidelines requiring site characterization, that is, suitable for
further study. Site characterization will occur only at those sites
recommended, after which site selection will begin for determining whether a

site is suitable for the development of a repository.

States must assess available data that DOE 1is using for 1its evaluation to
assure it is accurate and complete enough for conclusive evaluations. Any
uncertainties must be assessed or inherent inaccuracies must be examined to
assure justification for site selection based on objective eand deﬁendable

data.
1.5.3 40CFR191

The standards for radionuclide release rates to the accessible environment
proposed by the Environmental Protection Agency in 40CFR191, as interpreted by
NRC, provide a rate of radionuclide releasevfrom the engineered bérrier system
. following the containment period that shall not exceed ome part in 100,000 per
year of the inventory of that radionuclide calculated to be present -at 1,000
years following permanent closure. The Commission may allow other release

values. To assess compliance with such criteria, the groundwater

4
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characteristics, radionuclide inventory, radionuclide solubilities,
radionuclide absorption, groundwater travel times, and other properties and

their inherent uncertainties must be understood.
1.5.4 Nuclear Waste Policy Act of 1982

The NWPA provides a framework and policy for resolution of the nation's
nuclear waste problem. The states, affected Indian tribes, and others, have a
role mandated by the Act to assess the desirability and suitability of any
proposed HLW repository within its borders. The DOE is to follow the Act in
the undertaking of the EA, while also following the siting guidelines, Mission

Plan, and supporting documentation.

The Act provides for DOE identification and recommendation of various sites
for HLW disposal, and states must be assured that the DOE procedure is fully
and specifically within the Act without arbitrariness and unnecessary subject-
ivity. Recommended sites must be ranked, with geological, performance,
environmental, socio-economic, transportation, intrastructure, cost, and other
factors considered. States must assess the uncertainty and inherent inaccura-
cy 1ip ranking criteria to ensure that objective and defensible ranking and
selection have been made. A sta;e;s:veto of such a proposal may be overridden

by Congress, leading to politicél and constitutional uncertainties.
1.5.5 Mission Plan

The Department of Energy Draft Mission Plan for Civilian Radioactive Waste
issued in April 1984, provides an overview and preliminsry plan for the HLW
Management Program. It contains DOE's interpretations of the Act's require-

ments and the methodology and schedule for achieving them. The document puts
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forth DOE's intentions in sensitive areas such as consultation and cooperation
with states, affected Indian Tribes, and others; approach to socio-economic
impacts; approach to development of seals and barriers; transportation system
requirements for acceptance of waste at reactors and delivery to repositories;
site characterization; site selection; and repository design. States must
assure themselves that the long lead time required to develop engineered
systems for waste handling and retrieval, seals and barriers, and design
solutions aré provided for. They must assure themselves that DOE's final
Mission Plan is in their best interest, not only as a potential site for a HLW
repository but also as a state relying in part on nuclear power for its

consumers and industries.
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2.0 GEOTECHNICAL REVIEW OF VACHERIE DOME SITE EA
2.01 General

The following comments have been developed from a careful review of the EA
from a geotechnical as well as from general geological and engineering
aspects. Comments are didentified by page, section, and paragraph, as
appropriate, to aid the reader by having a "roadmap" to the EA. Every attempt
has been made to have each comment specific, brief, and self-contained, though
unless the reader is especially femiliar with the EA, having an EA present for

ready reference will make the comments more useable.

Where helpful and appropriate, comments are related to the Program framework

of 10CFR60, 10CFR960, 40CFR191, and the NWPA.
2.0.2 EA Executive Summary

p. 1, E,S., Sect. 1, para. 1. The Act provides & program to establish a
schedule and defines Federal policy. The Act does not "specify" a siting

process (as stated in the EA), however; DOE siting guidelines attempt this.

p. 1, E.S., Sect. 1. The Act sassigns DOE responsibility under the program,

however, the following points must be noted:

1. The President must select the site.
2. The NRC must license the facility.

3. States and affected Indian tribes may disapprove and veto g site.

WM Y

PR,




-12-

4, The U.S. Congress has ultimate responsibility by power to override a state
or Indian tribe veto, and will place the burden of proof of site sufficiency

on DOE at that time.

p. 1, E.S. Sect. 1, para. 2. The EA states that the repository "can be viewed
as a large underground mine with a complex of tunnels occupying roughly 2,000
acres at a depth of from 1,000 to 4,000 feet."” The implication is that the
repository will be on a2 single level. The Vacherie Dome Site is proposed as a
multiple-level repository due to domal space limitations, and is proposed to

cover & total of 3,734 acres (EA Table 5-25).

p. 1, E.S., Sect.l, para 3. Vacherie Dome is incorrectly listed as being in

Texas; it is located in Louisiana.

p. 1, E.S., sect. 1, para. 3. The reference repository location at the
Hanford Site contains not one but several suitable sites. (Long and WCC,
1984; WCC, 1980; WCC 1981) Because the Paradox and Permian Basins were
divided into multiple sites, the Hanford region basalt flows should also be

divided into multiple sites.

P. 2, E.S., Sect. 1, para. 1. The draft EA's were publishéd in December 1984,
nearly concurrent with the 10CFR960 Final Siting Guidelines. It 1is extremely
doubtful that the final guidelines and the received comments could have been

used in the EA's.

p. 3, E.S., Sect. 1, para. 2. The Act does not use language of "not fewer" or

"at least" with respect to site nomination and recommendation.
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p- 4, E.S., Sect. 2.1, para. 3. The EA implies that the President will
approve the DOE nominated sites. However, it must be pointed out the

President may approve or disapprove the DOE nominations.

p. 5, E.S., Sect. 2.2, para 2. The EA states that domes are "anomalous struc-
tures."” Domes are ubiquitous in the Gulf Coast Region and, as such, cannot be

considered to be anomalous.

p. 6, E.S., Sect. 2.2.3, para.l. The EA has designated Richton Dome as the
preferred site in the Gulf Interior Region; however, the NWPA does not provide

for selection of preferred sites in a particular region; instead, sites must

be selected on their own merits to protect public health and safety.

p. 8, E.S., Sect.3, para.l. The EA states that the Vacherie Dome Site is
located only 10 miles from Minden, with a population of about 15,000. Mount
Sylvan Dome in Texas was eliminated from consideration because it 1is 8 miles
from Tyler, with a 1980 population of 70,000, In order for DOE to be
consistent and fair in site selections, either Mount Sylvan Dome should have

been retained or Vacherie Dome eliminated at that time.

p. 8, E.S., Sect. 3., para. 3. The EA states that the cross-sectional area of
Vacherie Dome is 2,120 acres at "the planned repository level.” (Note that
"level" is singular). The three-digit accuracy is unwarranted. All that is
warranted is 6ne-digit accuracy to say domal area 1s one to two thousand acres

at the repository depth.

p. 10, E.S,, Fig. 3. The degree of certainty in the geological cross-section
of Vacherie Dome is over~indicated, Some indication of the high degree of

uncertainty in the figure is warranted.
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p. 11, E.S., Sect. 3, para. 6. The EA states that lignite seams "are
considered uneconomical to extract." However, seams in excess of 20 ft.
thickness have been found in the Wilcox Formation in at least one core over
the dome. (Hole LSU-V5, Martinez et al; 1977, p. 466). Seams of this size

can be economically extractable.

p. 12, E.S., Sect. 4, para. 6. The EA states that there would be minimal
effects from the salt stockpile. Industry experience does not include the
effect of tornadoes, hurricanes, and high rainfall on sslt stockpiles. These
large quantities of salt cannot be disposed in & licensed 1landfill in the
region, owing to the high rate of precipitation and infiltration in the Gulf
Coast area that may cause brine seepage and aquifer contamination., Disposal
in a hazardous waste facility would be very expensive, perhaps $30 per cubic
yard at present, but $100 per cubic yard in a few years. (Telephone
conversation between M. F. Dunn and R, Martin, Chemical Waste Management, Inc.

Lake Charles, LA, on 04 April 1985).

p. 14, E.S., Sect. 5, para. 2. The EA states that salt contamination will be

minimal., Same comments as p.l2.E.S5., Sect.4, para.6.

p. 17, E.S., Sect. 6.2, para. 1. The 100,000-yesr travel time to the dome
flank has been derived from sanalyses on rock salt cores and not domal salt
containing anomalous zones or shear zones, which have much higher hydraulic

conductivities than rock salt cores.

p. 17, E.S., sect. 6.2, para, 1. Although salt creep 1is favorgble for
isolation of waste by sealing fractures, it 1is unfavorable for preclosure

operations and underground safety and stability.
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p. 18, E.S., Sect. 6.3.3., para.3. The EA states that underground excavations
will require only minimal support with rock bolts and will require constant
maintenance due to creeping salt. Rock bolts in creeping salt can only be
maintained with re-~installation. This amounts to constant renewal, not

maintenance.

p. 19, E.S., Sect. 7, para.l. The structure of the guidelines results in
regions being rated and not sites. The EA's presentstion should list Yucca
Mountain, Hanford, Paradox Basin, Permian Basin, énd Gulf Coast Region, so sas

to indicate the true rank of Vacherie Dome as 4b,
2.1 Chapter 1.0 - Process for Selecting Sites for Geologic Repositories

p. 1-1, Sect.l.l, para.l. The E.A. incorrectly implies that DOE has zll
responsibility for siting, constructing, operating, closing, end
decommissioning of the repository. See comments for p.l, E.S., Sect.l,

para.l.

p. 1-13, Sect.l.1l.2, psera.3. Site nomination and recommendation. Same

comments as p.3, E.S5., Sect.l, para.2.

p. 1-3, Sect.1.1.3, para.l. The EA states "DOE will consider public comments
on these drafts before ﬁaking any final decisions about nomination and
recommendation.” As early as 1979 and definitely by 1981, DOE was already
investigating Yucca Mountain, Hanford, and "a salt site" as possible

repository locations. There has been little change in 4 years of comments.

p. 1-19, Sect.l.3.2.2, para.3. The EA states that bedded salt has a higher

water content and lower strength than domal salt; however, water content alone
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does not dictate salt strength. Crystal size and strain history slso affect
strength. Davis Canyon salt has the highest strength of any known natural
salt, including domal rocksalt (Handin et al., 1984, ONWI-550, p.107). The EA
also states that bedded salt has a faster rate of creep than domal salt,
however, Vacherie Dome salt has the highest rate of volumetric closure of all

salt sites, including bedded salt (IT Corporation, 1984, ONWI-546, p. 51).
2.2 Chapter 2.0 - Site Selection - Gulf Coast Salt Dome Basin

p. 2-1, Sect. 2-1, para., 2. The rationale for consideration.of the Northern
Louisiana and Mississippi Salt Basins as the same is not convincing. While
both basins lie in the Gulf Coastal Province, this province encompasses the
area from New England to Texas along the coast. This physiographic province
may have gross similarity over its extent, but large differences do exist,
especially in the subsurface. Significant differences occurs in structure of
the area, local stratigraphy, and hydrogeologic properties, including 1local
flow paths and travel times. The internal conditions'and material properties
of salt domes in the two salt basin differ significantly in terms of tempera- -
ture, composition, and growth hiétory. If the Mississippi and Northern
Louisiana Salt Basins gre considered the same, based upon the logic presented
by Neff (1984), then either similar logic should be applied to the Paradox and

Permian Basins, or the EA should revise its logic for Vacherie Dome.

p. 2-2, Fig. 2-1. Some domes are elimiﬁated from the final seven by criteria
used to eliminate 493 other sites. Several of the remaining seven should have
been eliminated in earlier stages of evaluation because of their sameness with
eliminated sites. It appears that criteria of lateral extent and future

resource recovery potential would have either included eliminated sites, or
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eliminated included sites if consistently applied so as to re-examine previ-

ously examined sites.

p. 2-6, Sect, 2.2.1, para. 2. No account is taken of the degree of
uncertainty of dome size. Some domes with extensive but non-penetrating
drilling were relatively well-defined with certainty as to size, other domes
with less drilling were relatively poorly defined, with uncertainty as to

size, but were indicated as sufficient in size.

p. 2~6, Sect. 2.2.1, para. 3. Mt. Sylvan Dome was eliminated on the basis of
its proximity to Tyler, Texas; however, no numerical criteria were in use as
to either population size or population proximity at that time. Mt. Sylvan
Dome is 8 miles from Tyler with a 1980 pqpulation of 70,000 while Vacherie

Dome is 10 miles from Minden with a 1980 population of 15,000,

p. 2-11, Sect. 2.2,2, para. 2. No justification can be found for the
selection of the 800 ft (244-m) buffer zonme given in Stearns-Roger Services,
Inc. (1981, ONWI-283). Owing to the improved subsurface knowledge of the
;ocation of the dome edge in present mines, the 244-m buffer zonme is not an
industry standard and appears arbitrary. Kupfer (1980, p. 134) suggests a

100-m buffer zonme.

pP. 2-17, Table 2-4, Geohydrology. The EA estimate of a ground water travel
time through undisturbed salt stock of greatly over 1,000 years does not
represent actual travel times in the dome. No account is taken for ground
water travel through zones with higher hydraulic conductivities such as those
associated with anomalous zones and shear zones. Mining for the repository
will disturb the salt stock prior to waste replacement. This was not consid-

ered in the EA estimate.
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p. 2-18, Table 2-4, Rock Characteristics. The EA states the subsurface exca-
vation instability hazards can be mitigated, however, creep and resultant
opening instability, and the required functioning of repository openings for
periods of decades is not demonstracéd at these mining depths and temperature

conditions.
2.3 Chapter 3.0 - The Site

p. 3-1, Sect. 3.0, para. 6. The crbss—sectional dome area at =-2,500 ft. MSL
is stated as 2,400 acres; this differs from the 2,120-acre dome area stated in
the 5th draft, and the value of 2,080 acres determined by Ertec (1983, p. 47).
The Executive Summary uses 2,120 acres on p. 8. The upper value is used
consistantly through the EA and may be in considerable error as discussed in

this report.

p. 3-8, Sect. 3.2.1, para. 3. The uplift of the Northern Louisiana Basin has
not occurred linearly since middle Tertisry time as indicated by precisé
relevelling data (Holdahl and Morrison, 1974, p. 381) which determined that at
least short term subsidence is occurring in northern Louisiana. Furthermore,
Walcott (1972, p. 1,847) never specifically mentioned which areas would be
uplifted; his is a general model. Extrapolations of his model should be used

with care taking regional stress fields and hydro-isostacy into consideration.

p. 3-11, Fig. 3-6. The topographic map of Vacherie dome indicates that there
are several aress of gentle slopes surrounding the proposed repository site
location. While the present hazard potential of these slopes may be low,
potential future slope stability problems have not been discussed ‘in the EA
with respect to stream relocation to the south side of the valley, excavation

and f1ll activities, devegetation, and changes in potentiometric levels. Even
/
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slopes of low grade may be subject to movement under these conditions, partic-

ularly in this region of high precipitation.

p. 3-13, Sect. 3.2.2.2, para. l. Regional estimates of denudation cited in
the EA (Ritter, 1978; Bloom, 1978) are of too little value to be of worth for
local erosion rates. The use of any erosion rate should be used with caution,
inasmuch as erosion is nonlinear over any time frame, and may be highly site
specific depending on the local weather and climate history, local variations
in physiography, local variations in vegetation and materials, and local
variations in vertical crustal movements. In effect, the erosional history of

the Vacherie Dome site is unknown.

p. 3-13, Sect. 3.2.2., para 2. Estimates of stream entrenchment (Kolb et al.,
1983, ONWI-467,p.85) a?e based on very poor time control. Regional uplift
undoubtedly was not continual over the period of terrace formation, changes in
sediment load and stream discharge are not considered as possible reasons for
terrace formation, and do not consider the effects of local (as opposed to
regional) base level changes. The Ertec (1983) study is based on an area
which has & much higher rate of vertical crustal movement (Holdahl and
Morrison, 1979, p. 381) snd a different physiography and climatic history.
The data from Richton Dome for the Citronelle Formation can not be validly
applied to - Vacherie Dome. The erosion rate of 5 inches/1,000 yrs was
calculated by averaging, assuming that the process was linear. Two further
assumptions made in the calculation (the use of an average thickness of the
Citronelle Formation, and the assumption that it wes deposited at sea level)

should be questioned, as this is the primary basis for erosion rate.
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p. 3-13, Sect. 3.2.2.3, para.l. Details of climatic history are not
particularly well defined over the last 125,000 years. Knowledge of this

period is almost entirely qualitative.

p. 3-13, Sect. 3.2.2.3, para. 3. Effective precipitation and streamflow were
undoubtedly much higher than at present as witnessed by terrace deposits, both
local and regional. The EA here is attempting to soften the adverse facts.
Saucier and Fleetwood (1970) state that precipitation was 60 inches/year\in
this area and that stream discharges were considerably greater. Effective
precipitation must have been much greater, even assuming that temperatures
were the same., For the Ouachita Basin, determined that stream discharges were
5 times greater than present and suggest that mean 2nnual precipitation was

100 inches.

p. 3-17. Fig. 3-8. This stratigraphic column presented in the EA encompasses
too lerge a region to be of any real use for the Vacherie Dome area. This
chart is actually based on a study which included Louisiana, the Northern

Coastal Region, and the Gulf Basin Province (Anderson, 1979).

p. 3-19, Sect. 3.2.3.2.1, The presented surficiasl geology is vastly over-
simplified and shows errors in interpretation of contacts in Figure 3-9 and
Brandwein and White (1983, ONW-299, Fig.l). From these two figures it becomes
clearly evident that the dome is heavily faulted end fractured, probably much
more than 1nd1cat¢d, and that the Tertiary sediments in several places must
have very steep (up to 70-degree) dips. Furthermore, distinct contacts
between formations are not explicitly shown on the geologic msp in order to

emphasize the sporatic and imprecise nature of the field data.
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p. 3.19, Sect. 3.2.3.2.2 There is surprisingly little of the highly complex
stratigraphy of the dome area and adjacent sediments presented in the EA.
Surely, this merits more than half 8 page in the EA and references to a
general regional study (LETCO, 1982 ONWI-119) and a surficial sediment study
(Rolb et al) 1983, IBWU-467). The profile of Vacherie Dome (Fig.3-10) is
grossly oversimplified. There are considerable differences betwéen the
profile in the EA (Fig.3-10, LETCO, 1982, ONWI-119, p.11-77) and the various
attached profiles. These differences include the occurrence, thickness, and
lithologies of the various dome flanking formstions; the age, extent and

number of faults, and errors in interpretation of dips.

p. 3-19, Sect. 3.2.2.2, para.2. If the topographic depression in the center
of the domal area is caused by collapse of sediments, then there is quotential
for such processes to occur in the future, whether due to dissolution or to

tensional forces.

p. 3-23, Fig. 3-10. Errors of interpretation are probably great on this
profile due to a lack of well control and poor lithologic understanding.
Stratigraphic boundaries for some formations may have been greatly
misinterpreted especially from older well logs. Crowe (1975, p. 28) states
"The top of the Arkadelphia is difficult to correlate on the electric logs
because there is no definite break between the marl and the overlying shale of
the Midway Group on either the resistivity curve or the spontaneous potential
curve of the electric logs. The boundary between the Midway Group and the
overlying Wilcox Group 1s based on a lithologic change between the Midway
shale and the Wilcox sand. The contact is gradational and a very inconsistent
time maker." The understanding of local 1lithology, stratigraphy, and
structure is of crucial importance to the geophydrologic modeling of these

strate, their mechanical properties, and to radio nuclide containment. The EA
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has omitted important information by presenting only this idealized profile
across the dome, based on outdated data. The major down-to-the-southeast
normal fault shown on the Midway and Nacatoch structural maps, and the Midway
isopach (LETCo, 1982, ONWI-119) and the structural features intrepreted from
high-resolution seismic profiles (Ertec, 1984, ONWI-520) should be presented

in several updated cross-sections.

p. 3-23 to 3-24, sect. 3.2.2.3, para. 5. The discussion of anomalous zones in
the text 1is minimal and their characteristics are downplayed. Although they
as yet have not been identified by the minimal exploration, the presence of

anomalous zones is nearly certain, and not just possible.

The presence of anomalous zones and elevated temperatures can cause a large
group of associated problems. Differential stress due to the different
coefficients of thermal expansion in different materials could 1lead to
spalling and other types of failure which greatly exceed those found in other
non-thermally stressed mines. In particular, the high coefficients of
expansion which characterize gases present should be expected to lead to

"blow-outs" even under conditions which normally do not lead to such events.

The presence of & borehole or shaft' has an equivalent effect on the
poséibility of failure. While the elevated temperatures expected would lower
the failure rates and extent, they would enhance flowage of the salt as a
response to unloading. The differential motion could lead to enhanced
permeability in what ig the most likely area of leakage. While the salt may
flow in response to stress, the material in the anomalous zones would have a
much greater tendency to fracture. To properly isolate the waste from any
anomalous zones may reduce ihe areal extent of the repository to a level below

that required by the guidelines. These zones cannot be distinguished by
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either gravity or seismic methods and so must be, in effect, "tripped over"

during mining to determine their presence.

DOE core hole DOE-V (vertical) did not encounter any features definitively
diagnostic of an anomalous zone, but anomalous zones tend to be vertical or
steep, and a single vertical hole has a minimal chance of such an encounter.
Anomalous zones have often been encountered while mining salt domes in the
Gulf Coast Region. These zones can range from 3m to 100m wide and run
hundreds of meters long at the edge or interior of a dome. Their vertical
extent is difficult to determine. Anomalous zones usually contain bands of
"low-grade"” dark sslt, inclusions and gas pockets throughout shear zomes
(Rupfer, 1979). Gas pockets can contain pressurized COZ’ CH4, co, NZ’ or HZS
that "blowout" when intercepted by the mining front. Case histories indicate
that some domes are more prone to blowouts than others, although the reasons

are not clear (Thoms and Martinez, 1979). This may be due, in part, to mining

practices.

Repository design will need to allow for the presence of anomalous zones and
define barrier pillar widths to avoid peripheral anomalous zones which are
almost certain to exist. This designed width will no doubt change during
mining as experience and knowledge about the dome is acquired. Thus, repos-
itory designs do not appear to be flexible or allow.for changes during mi;ing.
This is critical for Vacherie Dome 1in that storage space is very limited and
the 1interception of &anomalous zones will certainly reduce the estimated

storage area.

Methane and hydrogen sulfide gases associated with anomalous zomnes will also
affect repository design. Gassy mine regulations require crosscuts at inter-

valeg of less than 100 ft, making the proposed storage room design inadequate,
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and more frequent crosscuts will increase the extraction ratio. Emergency
capability 1s also relevent implying the need for refuge stations for
personnel; such stations are not shown 1in repository plans., Specially
designed equipment, classsified as permissable by the U.S. Bureau of Mines, .is
necessary for operation in environments containing less than 1.0Z methane and
must be shut down i1f concentrations exceed 1.0% . This equipment is required
by gassy mine regulations, thereby complicating a ventilation network and
maintenance procedures. Although the repository will be deeper than mining
horizons in salt domes currently being mined, tﬁere is no evidence of gas

occurrence increasing or decreasing with depth (Schatzel and Hyman, 1984).

Avoiding anomalous zones is of primary concern. Blasting into a gas pocket
could release large amounts of gas, although personnel could be far enough
removed to be unaffected, Most gas pockets blowout during a mine blast.
However, continuous mechanical mihing into a gas pocket would present a high

risk to the mining equipment operator.

Research to predict gas outbursts in advance of mining is ongoing (Mahtab,
1982) . These techniques are based on drill and blast methods, as drill holes
form the basis for future gas outburst prediction. Continuous mining methods
do pot»offer advance examination of rock conditions beyond the face, and,
therefore, may not aid gas outbﬁist prediction without special drill holes

used for probing.

Anticipation of or occurrence of anomalous zones adversely affect mining
schedules for a number of reasons. Advance drilling is slow and will impede
drill development from approaching average rates obtained in industry. 1In

addition, mine development may stop due to geologic studies to decide how to
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best avold an anomalous zone. Weak roof near these zones will require extra

roof cleaning and roof support,

It is not clear how anomaslous zones will react to heating by the stored
canisters., However, even improved mining techniques or gas production methods_
will not regain lost storage space resulting from avoiding anomalous zones.
In the Vacherie Dome, this storage space can only be recovered by developing

. additional levels.
[NWPA Title I, Section 8(b)(3) (B); 10CFR60.131(g); 10CFR960.5-2-9(d)]

p. 3-24, Sect. 3.2.3.2.3, para. 2. The nature ofAthe caprock/saltstock inter-
face is highly unusual because of the very sharp contact between these two
layers based on 2 single core described by Nance et al., (1979). This sharp
contact would seem to indicate that dissolution 1is not presently occurring,
based on Kreitler and Dutton's (1983, p. 41) analysis of Oakwood Dome.
However, Dix and Jackson (1982, p. 39) indicate that this may represent
renewed movement of the salt diapir after the most recent episode of disso-
lution. It is very difficult to deduce the nature of the caprock or the
éaptock/éalt interface on the bgsis of a single borehole; features such as
shear, tensionm, an& echelon faults and fractures have been recognized in the
caprock of many oﬁher domes (for instance, in Sulphur Dome, Louisiana, by
Goldman, 1952) and are suggested by the core log of DOE Smith et al., No. 1
(Nance et. al, 1979), and by profiles presented in Kolb et s8l., (1983,
ONW1-467, v. 1, p. 117). Site characterization mey discover vertical exten-
sion fractures in the caprock, as at Oakwooﬁ Dome, which can create "further
avenues for ground water to enter and wastes to escape"” (Dix and Jacksonm,

1982, p. 39) voids in the caprock or interface filled with high pressure
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brine, or other detrimental features that are impossible to detect with

geophysical methods.

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(1)]

p. 3-26, Sect. 3.2.5.1, para. 3. The EA incorrectly implies that all faults
in the geologic setting are due to diepirism. When discussing shallow

Tertiary-age faulting, dissolution should be addressed as a primary cause.

p. 3-29, Sect. 3.2.5.2, para.2. The ground motion of 0.14G for Vacherie Dome
1s 2 surface motion. No consideration is given to subsurface effects,
especially on shaft 1linings, that may markedly differ owing to different

responses of different lithologies.

[NWPA Title I, Subtitle A, Section 1112(b){(1)(E)(t); 10CFR60.113(b)(4),

10CFR960.5-2~11] ’ -

P 3-29, Sect. 3.2.5.4, para. 3. Holdahl and Morrison's (1974, p. 381)
.
analysis 1indicates that Northern Louisiana 1s subsiding at the rafe of 1
mm/year (1 meter/1,000 years). If this trend is correct, terrace formation
may be due to changes in discharge, sediment load, and base level, and not to
uplift. The terraces over Vacherie Dome have been analyzed by Kolb et. &l,
(1983, ONWI-467, v. I, pp. 11-27) who measured terrace preservation and
dissection. He concluded that there is some "support for solution/landscape
lowvering of the dome through the Quaternary" (p. 25). The contention that
this area 1s isostatically stable may be correct, however, precise relevelling

begun in 1977 (Thoms and Gehle, 1983, ONWI-412, p. 87) indicates variable

uplift and subsidence which, as yet, cannot be systematically interpreted over
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this short amount of time. Dissolution may be occurring, or diapirism may

occur in intervals.

Statements concerning regional Pleistocene uplift need to be qualified because
the reader may get the false impression that Vacherie Dome 1is being locally
uplifted whereas, in effect, the data 1indicates that 1local downwarping

occurred over the dome during the Quaternary.

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(i); 10CFR 60.122(C) (10); 10CFR

60.122 (c)(11); 10CFR 960.4-2-7(c)]

p- 3-31, Sect. 3.2.5.5, para. 5. The Sibley-Ada structure exhibits its
greatest structural complexity in the Lower Cretaceaus units, not the Upper

Cretaceous units (Crowe, 1975; Letco, 1982, ONWI-119).

p. 3.32, Sect. 3.2.5.6, para. 2. The description of rim synclinal development
during the diapiric stage 1is incomplete. The pillow stage occurred in late
Jurassic time; whereas, the diapiric stage began in the early Cretaceaus

(Crowe, 1975).

P 3f32, Sect. 3.2.5.6. para. 3. The stability or equilibrium of Vacherie
Dome is not clearly defined. The EA states that "the processes which cause
vertical flow of salt (sedimentation and subsidence) have ceased in the North
Louisiana salt basin, Vacherie Dome is inferred to be in a post-diapiric stage
of dome evolution." The completion of dome growth does not necessarily
require the cessation of forces causing vertical flow. Equilibrium of these
férces with the pilercement resistance of the sediments surrounding the salt
stock can cause a total or temporary halt to dome growth., The cessation of

dome growth has been stated in the EA, however, Karably et al., (1983 LETCo,

.. v | £

- .
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ONWI-355, p. 39) state that "in terms of present rock temperatures, the
earlier in geologic time the salt flowed from the mother salt bed, the lower
the residual temperature would be.” 1In other words "geologically younger salt
diapirs may have higher internal‘temperatures than older diapirs". Because
Vacherie has one of the highest thermal gradients of all salt domes in the
Northern Louisiana salt basin, it may be inferred that diapirism has only
recently ceased or is still occurring. A study result (Seni and Jackson,
1983) reveals a very low, 10 to 60 mm/1,000 years post-diapiric dome growth
rate for the East Texas salt basin. A similar study for the North Louisiana
salt basin would confirm or disprove the cessation of dome growth at Vacherie.
Such a study need to be performed before extrapolating the results of Seni and

Jackson (1983).

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(i); 10CFR60.122(c)(11); 10CFR

960~4-2-7(c) (1)]

p. 3-32, Sect. 3.2.5.6, para. 5. Analysis of seismic sections reproduced in
Ertec (1983) was conducted by our project personnel. We conclude that the
dome size and shape interpretations of LETCo (1982, ONWI-119, Appendix E-3)
" and Ertec are greatly in error and may be overestimating'dome size by over
100Z. A summary of our analysis is presented in Section 4.0 of this report,

and a summary of important points follows:

1. Absence of processing to include migration for dipping layers was not
done, resulting in an overestimation of dome size.

2, Shallow structures (faults, discontinuities) have a profound effect on
sections directly below them.

3. The presence of 2 sheath was not included in dome areal estimates.
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4, Velocities were not correctly determined for certain sections during

processing.

5. Caprock velocity signatures were missing in several inferred locations.

The miniﬁum dome area from our interpretations of seismic sections is 1,585
acres at the ~3,000-ft level and possibly less due to a2 lack of information on
the northern portions of the dome. Because of the inclusion of en 800-ft
buffer zone, a domal area of less than 1000 acres is available for the

repository. On this basis alone, the site should be disqualified.

[NWPA Tictle I, Subtitle A, Section 112(b)(1)(E)(1); 10CFR60.113(c)(a);
10CFR960.5.2.9(6) (1)]

p. 3-35, Sect. 3.2.5.7, paras. 1 and 2, Table 303. The Martinez et e&l.;
(1979) data strongly indicate that present dissolution is occurring. Their
radial contour map of salinity in the Wilcox Group has the highest salinity
values centered at Vacherie Dome. Because isotopic ratios 1ndicaté»a meteoric
orgin for water samples, this precludes intrusion of deeper waters into the
Wilcox Formation and it can be concluded that the dome is presently undergoing
dissolution. It seems that continuing tests to determine dissolution rates
planned in Martines.et sl,; (1979) were either not carried or are not reported

in the EA, resulting in & huge data gap.

p. 3-35, Sect. 3.2.5.7, para. 4. As indicated above, dissolution is occurring
at Vacherie Dome. This dissolution may be occurring along the sides or even
the top of the dome and can tske place without concomittant collapse. The
large downward collapse of overdome sediments (152 meters) indicates that such
processes may be active in the future, and have implications for surface

facility safety. The EA states that this collapse may have occurred
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sporadically during Quaternary time. Further evidence for this may be
indicated from Engstrom (in Kolb et al; 1983, ONWI-467, v. II, p. 13-27) who
stated that terraces may have been deformed as a result of subsidence due to

dissolution.

p. 3-35, Sect. 3.2.5.7, para. 6. The estimate of present dissolution rate 1s
based upon imprecise knowledge and assumptions regarding Quaternary sedimen-
tation. However, it is realized that the "anomalous" sand has to be taken
into account. However, the question of whether thicker sections of “anoma-
lous" sands exist over the dome has not been answered in background studies.
Additionally, nowhere in the EA 1is the effect of increased temperatures upon
dissolution rates mentioned., The enhancement of dissolution could include
rather straight-forward kinetic effects, as well as an increased contact area

due to differential expansion and fracturing at the dome edges.

[NWPA Title I, Subtitle A, Section 112(b) (1) (E)(c); 10CFR 60.122(c)(10); 10CFR

960.4-2~6(c)]

p.3-38, Sect. 3.2.6.11, para. 2, p. 3-39, Table 3-4., [The data presented for
geomechanical properties of overburden in the EA are of very limited value.
It would have been better had the EA stated that no data were available rather
than produce a table of misleading values. Comments on Table 3-39 follow on &

point by point basis.

Plasticity - Martinez et al.; (1976) only present logs of borings with visual
plasticity descriptions. Plasticity is thus apparently equated with "silt" or
"clay" with no sllowances for natural differences these two terms encompass.
Atterberg limits were presented (Martinez et al; (1977), however, results of

Atterburg limit determinations indicate soils vary from ML (low plasticity



«31=-

silt) to CH (highly plastic clay). Thus the range of engineering behavior is

quite wide.

Undrained Shear Strength - The presented values are apparently based on

empirical correlations between standard penetration test results and undrained
strength presented by Terzaghi and Peck (1967). This type of correlation is

extremely unreliable.

Compressibility - Values of compressibility were apparently calculated from

the relation Cc = 0.009 (LL-10), where LL is the .1iquid limit. The standard
error for this relation is + 307 and is unreported in the EA. In this case,
values of LL range from 21 to 70 (Martinez et al.; 1976, - Apﬁendix A). This
range puts all values of compressibility in the low-to high.range.“ The above
relationship is intended for normally consolidated clays. Soils at the site
are overconsolidated, in some cases, extremely so. For clay to be normally
consolidated, it must be geologically young, must always have been saturated,
and muét never have been subjected to overburden pressures higher than those

which exist at present. None of the soils at the site fit these requirements.

Swelling Potential - Swelling potentials are estimated in terms of comnsistency

limits and percentage of clay~-sized particles from data aveilable in Martinez
et al; (1976, Appendix A). The characterization of the entire Sparta
Formation as having high swelling potential is in error; it is described as
"weathered sand with silty sand with occasional clay stringers.” Other units

have a similar wide range in lithology, minerology, and swelling potentisl.

Angle of Internal Friction - This 1is based on correlations with standard

penetration tests. An intermediate correlation was made between blow count

and relative density. The relative density is then related to friction angle,
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introducing a great deal of uncertainty in the analysis. Standard penetration
test values are known to become abnormally high when gravel is encountered and

can be considered unconservatively unreliable.

The maximum "low" strain shear modules (G) is a dynamic modulus. As such, it
is used in computations of vibrational effects on foundations or soil-
structure interaction analysis of earthquake loadings. Use of this value in
any static analysis, such as settlements of structures or fills will result in
an underestimation of settlement (that 1s, G-dynamic 1s greater than
G-static). The correlations cited (Imsi and Tonouchi, 1982) relate standard
penetration test values to GD on a log-log scale. Their recommended relation-

2N0'3M)2 where g = acceleration due to gravity and d

0.314

ship is G, = (d/g) (0.97

= density, and where shear wave velocity, VS, 0.97 N (a straight line on

1
a log-long plot). This masks scatter in the data. For example, for N = 10,
the shear wave velocity (VS) varies from 100 to 50,000 KN/mz. For N = 30, VS

varies from 200 to 50,000 KN/mz. Possible Vs values can be the same for a
loose sand (N = 10) and & dense sand (N = 30) implying that the correlation is

of extremely limited value.

[NWPA Title I, Subtitle A, Section 112(b) (1) (E)(1)]

P. 3-38, Sect. 3.2.6.2, para. 1. Sample testing from one borehole is of
limited value and cannot represent the entire dome. The number of samples
tested was minimal., The information presented in the EA on stress fields are
based on data from the entire eastern coast of the U.S. and other broad
regional areas. They have little to do with actual stresses at Vacherie Dome
because of wide ranges of values in the original reports and values measured

from many different lithologies. Hardy and Mangolds (1980, p. 62) indicated
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that considerable residual stress may be present in salt deposits. If present

at Vacherie Dome, they will present engineering difficulties.

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(1); 10CFR60.133(e);

10CFR960.4=-2-3(c); 10CFR960.5-2-9(c)]

p. 3-38, Sect. 3.2.6.2, para. 2. The ambient temperature of 126°F at the
lower repository level 1is extremely high and will require extensive cooling
for workers, even in exploratory phases. Thermsl decrepitation may be a real
and serious problem becsuse of wide temperature changes. The EA states that
decrepitation occurs at 842°F, however, Roedder (1984) states that decrepti-
tation may occur at temperatures as low as 140°F, just a few degrees above

"normal"” pre-emplacement temperatures.

p. 3-42, Table 3-6. Rather broad ranges for the six tests of samples are
given for elastic parameters. Tests were limited to above 2,000 ft. Serious
doubts are raised concerning the use of these data for site characterizatiom.
Several creep law parameters are incorrectly stated. Q/R should be 7,569, not
7,569 x 103; beta should be 188, not 188 x 102. Ess was not an experimentally
derived parameter, but 1is an assumed parameter based on Avery Island domed
salt and New Mexico bedded salt data (ONWI-450, p. 42). No evaluation of the
presénce of eanomalous zone material was presenﬁed in this table; anomalous

zones will affect mechanical properties of salt.

Limited data are presented in the rock characteristics section (3.2.6). These
data asre, in general, from two previous studies, ONWI-295 and ONWI-450. The
strength data presented for the Mises-Schleicher strength criteria are only
curve-fitting parameters of coefficients. They do not have any physical

meaning by themselves. Alternate methods of presenting the strength should
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have been considered. The shear strength curve presented on page 3-45 1is a
schematic curve. By not coming tangent to the two low stress circles, use of

the curve is likely to over-estimate shear strength at low normal stresses.

In underground salt openings stress levels around an opening are low and
over-estimation will lead to an unconservative design of the openings. The
Mohr's circles presented in EA Figure 3-16 are not those at "failure" of the
specimen in a classic rock mechanics sense. The circles are based on maximum
allowable limit strains. The basis for the limit strain is not presented in>
the EA nor are the implications of this method of strength determination for
the design of the underground openings. In summary,.the shear strength data

has & limited geomechanical use in the form submitted.

p. 3-43, Fig. 3-16. A Mises-Schleicher strength envelope and seven Mohr's
circles are présented in this drawing. Only five tests can be traced back to
data presented in ONWI-450 - triaxial compression tests at 24°C with sigma-3 =
5, 10, and 15MPa, and two triaxial compression tests at elevated temperatures.
'
Apparently, the two circles for which raw data could be found, represent tests
of an unconfined compression test (sigma-3 = 0) and some type of tension test.
No ;eference to these tests Qas found. Selection of the Mises-Schleicher
strength criteria will lead to an overprediction of available salt strength at
low normal stresses. Low normal stress 1is typical of rock conditions near the
face of anvopening.  Tests used to establish failure criteria were conducted
at room temperature (24°C). The in situ temperature at the repository level
is 57°C. As seen in Figure 3-16, strength decreased for increased
temperatures (T=100°, 200° C). Therefore, strength perameters, K, alpha, and
beta in Table 3-6 are not valid for the expected thermal regime prior to waste

emplacement.
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p. 3-45, 3-46, Sect. 3.2.7.2, para. 4. Not only does the halite include water
in inclusions, but also hydrocarbons and other gases. The implications of

these inclusions are that blowouts may occur.

P. 3.54, Sect. 3.2.8.2, para. 3. The presence of a 23-ft thick lignite seam
at Vacheire Dome represents a high potential for development of this resource.
Lignite had been planned to be mined in nearby Red River, Bienville and DeSoto
Parishes. The chance encounter of the thick seam gt Vacherie Dome by a
borehole indicates that thicker seams may exist. The lignite also has good

potential for gasification.

p. 3-54, Sect. 3.2.8.2, para. 4. The EA neglects to mention that a large
"silica" mining operation, Dresser Mineral Induétries, mines Sparta sand for
glass production, approximately two miles north of the Vacherie Dome. The
Sparta outcrops at the Vacherie Dome represent a potential valuable resources

because of their qusality.
[10CFR960.4.2.8]

p. 3-58, Sect. 3.3.1.1. No data are presented for discharge of Bashaway Creek
or its tributaries. This stream is of prime importance because of its planned
diversion to the south of the surface facilities. The nearest streamflow
gaging station is about 20 km away, and is one of two in the entire drainage
basin. This one station (07352500) supposedly is representative of at least
2/3 of the basin snd does not produce specific information for the Vacherie

Dome site.
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p. 3-61, Sect. 3.3.1.2, para. 3. The surface water quality data, as presented
in the EA, is very incomplete. It is unwarranted to base conclusions on such

sparse but easily obtainable data.

p. 3-61, Sect. 3.3.1.3, para. 2. A large portion of the surface repository
area would be flooded by large storms, yet no information is presented for
flood flow to be used in design purposes. A calculation of peak discharge for
Bashaway Creek can be made by using the Soil Conservation Service method, as
outlined by Viessman et al. (1972). Using a basin area of 7 square miles and
a probable maximum 6-hour precipitation of 9 inches, the peak discharge that
can be expected at the mouth of the stream is 3,182 cfs, about 7 hours after
the start of the storm. This represents a considerable flow of water that may
lead to flooding of surface facilities or damage to the diverted channel.
Flooding of hot cell areas could lead to serious contamination of surface

water runoff flow.

p. 3-64, Sect. 3.3.2.1.1, parss. 1 apd 2. Hydrogeologic data, as presented in
this sgction, are of limited value due to overgenerslization of conditions
present in the Vacherie Dome vicinity. The EA has_oversimplifi;d hydro-
geologic units by combining water-bearing and non-watér?bearing units. The EA
recognizes four aquifers: the "upper squifer unit," the Sparta aquifer unit,
the Wilcox-Carrizo aquifer unit, and the Austin aquifer unit; and four
aquitards: the Cook Mountain confining unit, the Cane river confining unit,
the Midway-Navarro-Taylor confining unit, and the Eagle Ford-Woodbine
confining unit. Of these, the Cook Mountain is not present at the Vacherie
Dome; the Sparta sands being overlain directly by terrace and recent alluvial
deposits. The Nacatoch Formation is a sand layer at Vacherie Dome and should
not be combined with the Mi&way and Taylor groups. The Cane River Formation

has a silty-sand layer near its top. The Woodbine Formation 1s composed
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partly of massive sandstone (as indicated in EA Table 3-18). The Wilcox has
several clay and lignite layers which as as aquitards. A more realistic
grouping should have been constructed, not based on regional data, but on

local characteristics.

Table 3-18 (EA p. 3-67) is of little use because of the broad range of values
for hydraulic conductivity, transmissivity, and thickness., These values were
obtained from a broad regional data base, masking actual hydrologic properties
of material surrounding the dome. Aquifer anisotropy is undoubtedly of major
concern in determination of directions end rates of radionuclide movement, yet

little discussion is given to this in the EA.

It 1is generally recognized that many of the Eocene formations represent
ancestral Mississippi River deposits (INTERA, 1984, p. 21), therefore coarse
paleo-channel deposits would be preferentially orlented in a ﬁorth—south
direction, along with layers of 1lignite, shale, and other fine-grained
deposits which represent the channel f£111 and floodplain. The wide wvariation
in regional aquifer properties presented in the EA is therefore expected for a
regional determination. However, due to the complexity of these deposité,
regional models, at best, are a poor characterization of aquifer properties
along the paths of possible radionuclide travel, The various shallow marine
formations (Austin, Taylor, Navarro, asnd Midway Groups) are also undoubtedly
anisotropic both vertically and horizontally in the dome vicinity. Several
facies may be present in these deposits which may represent a combination of
terrigenous tidal-~dominated and weather-dominsted facies. In the vicinity of
the dome, these facles are likely to be even more complex due to domal uplift.
Well control for these lower formations 1s too sparse to even make an

estimation of this point., The complexity of their actual hydrologic
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properties in the dome vicinity makes the groundwater flow models inapplicable

to the understanding of groundwater flow paths.

p. 3-69, Fig. 3-23. The long arrow NNE of Vacherie Dome pointing towards the
dome and presumed to show the general direction of flow, actually runs on top

of a2 hill rather tham valleys on either side.

p. 3~70, Sect. 3.3.2.1.1, para. 4. The upper aquifer unit is not clearly
defined. The EA states that this aquifer is the uppermost waterbearing unit
and may contain saline water locally, referring to Hosman (1978, p.l10).
Hosman'e description is for the Cockfield Formation, s member.which is missing
over the dome due to erosion. The real upper aquifer is. the Quaternary
terrace deposits and alluvium, which 1is in hydraulic connection with the

Sparta sands over the dome and in the surrounding area.

p. 3-70, Sect. 3.3.2.1.1, para.l. The porosity values for the Sparta
Formation are not present on page 32 of Slaughter et al. (1983, ONWI-356).
Values begin with the Wilcox Formation. A single porosity value for well
LVH-6B is given on page 33. It 1is unclear how the range in the EA was

derived.

p. 3-70, Sect. 3.3.2.1.1, para. 2. Because estimates of field hydraulic
conductivity are stated to be not available, flow through this unit is unknown
at Vacherie Dome. Porosity ranges for this formation aré not derived from the
pages referenced in Slaughter et al., (1983, ONW-356, p. 32, 38-39). Their

origin is unknown.
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p. 3-70, Sect. 3.3.2.1.1, para. 3. Storativity values have too wide a range
to be of any use for Vacherie Dome. Porosity values as high as 0.38 do not

occur in LVH-6A. The orgin of this higher value is unknown.

p. 3-70, Sect. 3.3.2.1.1, para. 4. The Nacatoch sand is a water-bearing unit
at Vacherie Dome and should not be included with the Midway and Taylor Groups.

Storativity values given here are of limited utility.

p. 3~70, Sect. 3.3.2.1.1, para. 6. The EA states that the Eagle Ford-Woodbine
is "reiatively impervious based on its 1lithologic composition." Massive
sandstone contained in the Woodbine is indicated to contain salt water in

Table 3~18 (EA p. 3-67), and is not impermeable.

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(1); 10CFR60.113(a)(2);

10CFR960.4-2-1(b); 40CFR191-15]

p. 3-70, 3-73, Sect. 3.3.2.1.2. The use of broad regional data for ground
water flow is of limited value for determining paths of groundwater flow in
the vicinity of Vacherie Dome. Flow in the dome vicinity 1is 1largely
controlled by steeply dipping strata associated with dispirism, and numerous
fault and fracture systems which were poorly investigated. Méjor pathways for
vertical and horizontal flow include the numerous near-vertical faults and
fracture zones associsted with diapirism and dissolution, and the disturbed
zone immediately adjecent to the salt stock. The inferred lineaments from
aerial imsgery indicate that near-vertical fracture concentrations exist 4in
surrounding strata. Unfortunately, any fracture trend analyses were not

reported in the EA,
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Fractured areas are known to be zones of much higher hydraulic conductivity
than intact strata. Fetter (1980, p. 224) estimates that these types of
features have hydraulic conductivities 10 to 1,000 times greater than that of

adjacent material.

Fractures and faults create avenues for veftical flow through strata with low
hydraulic conductivity. Evidence for aquifer interconnectedness is presented
by Martinez et al., (1978, p. 106) who note that water well LVH-6, drilled
over the dome has an anomalous pressure head. This well was screened ind the
zone of the salt/caprock interface in an area where the dome is directly
overlain by the Wilcox Formation. They stated that the caprock "cavity" may
be " . . . in hydraulic connection with the deeper, high-pressured aquifers."
This is also suggested by temperatures 11 to 12°F higher than other wells at

equivalent depth.

Saline springs over the dome and saline ground water anomalies in the Wilcox
aquifers are further evidence of aquifer interconnectedness. One large saline
spring was noted by Spoonmer (1926, p. 239) who stated: "Fresh water springs
are numerous around the base of the hills, and s gpring of saline water is
present in th; SW 1/4 of section 15 TI7N R8W. This spéiﬁg. according to
people living in the‘viéinity, has increased several times in volume during

the.past fifteen years."

[NWPA Title I, Subtitle A, Section 112(b)(1)(E)(1); 10CFR60.113(a)(2);

10CFR960.4-2-1(b); 40CFR191.15]

p. 3-73, 3-75, Sect. 3.3.2.2. The INTERA (1984) hydrogeologic model is of
limited use for Vacherie Dome. Data was restricted to only published

information (INTERA, 1984, p. 3) and covers a broad region. The lack of
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aquifer data for lower formations casts doubt on successful modeling. Well
control 1is poor for the Austin and Nacatoch asaquifers and virtually
non-existent for the Woodbine aquifer. Evaluations of  hydraulic
interconnection did not 1include numerous £fracture concentrations Iin the
formation. Hydraulic gradients for lower formations are based on three or

four test wells.

Estimates of travel time to the accessible environment inAINTERA (1984) may be
in error by several orders of magnitude. Average hydraulic conductivity
values were used to model aquifers. A conservative modeling technique would
be to use the highest values available, because they represent the fastest
travel times. BHydraulic gradients used by INTERA (1984) are also averages of
broad regional data that are of 1little significance to actual hydrauiic
gradients of steeply dipping strata on the flanks of Vacherie Dome. Porosity
values used by INTERA (1984) are sctual porosity and not effective porosity as
should be wused in velocity determinations, The INTERA (1984) study
arbitrarily assigned porosities of 0.25 to all aquifers used in the modeling.

Effective porosities are probably much lower along paths of fastest travel.

An anslysis of travel time was conducted by our project personnel using the

following initial values:
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EFFECTIVE HYDRAULIC HYDRAULIC
POROSITY CONDUCTIVITY GRADIENT
AQUIFER (dimension/ess) (m/day) (dimension/ess)
Sparta 0.25 0.20 30.2 5.2 x 1073
Wilcox 0.25 0.20 4.6 b.4 x 1073
Nacatoch 0.25 0.20 0.3 2.0 x 1073
Austin 0.25 0.20 0.4 1.4 x 10°3

Effective porosities of 0.25 are derived from INTERA (1984), values of 0.20
are provided for comparison because they may more closely represent actual
values for the Wilcox, Nacatoch, and Austin aquifers. Hydraulic
conductivities for the Sparta and Wilcox Formations represent highest values
obtained from Hosman (1978). The hydraulic conductivity for the Nacatoch
Formation was obtained from LETCo (1982, ONWI-119) and that for the Austin
from INTERA (1984). Because of a lack of hydraulic gradient data for the
vicinity of the Vacherie Dome, hydraulic gradients for the Sparta, Wilcox, and
Austin aquifers were obtained from INTERA (1984). The hydraulic gradient for
the Nacatoch Formation is an average of Wilcox and Austin values. Actual
hydraulic gradients may be much higher for some formations because of
hydrocarbon extraction within two to five miles of the dome, heavy pumpage
from the Sparta aquifer two to five miles north of the dome by Dresser Mineral
Industries which extracts 1.5 million gallons per day, and highly dipping

strata.
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Velocities were calculated using the standard seepage velocity equation:
Ve Ki
43 N
Where V 1is the velocity; i is the hydraulic gradient, and N is the effective

porosity. The results are presented in the following table:

VELOCITY TRAVEL TIME TRAVEL TIME

(meters/yr) 10 km (yrs) | 2 kn (yrs)
AQUIFER N=0.25 N=0.20 N=0.25 N=0.20 N=0.25  N=0.20
Sparta 229.6 287.0 43.6 35.0 - 8.7 7.0
Wilcox 29.4 36.8 340.1 272.0 68.0 54.0
Nacatoch 1.3 1.6 7,692.3 6,250.0 1,538.5 1,250.0
Austin 0.9 1.1 11,111.1  9,2542.0 2,222.2 1,848.0

Travel times calculated above are two orders of magnitude higher than those
calculated for the Wilcox Formation in INTERA (1984, p. 125) and twice as high
as those calculated for the Austin. These values may be too conservative for
reasons stated sbove. Additionally, waste migration along fractures may be
enhanced by the convective nature of the waste-heated effluent. Shaft
construction techniques may enhance vertical travel because of the creation of
disturbed rock zones surrounding the shafts. Freeze-blasting techniques will
result in enhanced fracture probogation through frozen materials over regular

wining techniques. Permeability will be enhanced by expansion of water in
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voids due to freezing. Pre-existing fractures and faults will also enlarge
due to freezing water. The net result will be the cresation of a disturbed,
permeable zone around shafts through which radionuclides may escape to the

accessible environment.

[10CFR 960.4-2-1(b), 4&4OCFR 191.15, NWPA Title I, Subtitle A, Section

112(b) (1) (E) (1), 10CFR 60-113(a) (2)]

p. 3-75, Sect. 3.3.2.3, para. 1. The conclusions in the EA based on "median
boron concentrations" are doubtful. No boron analyses are reported in LETCo

(1982, ONWI-119) or any other available supporting documentation.

p. 3-77, Table 3-19. Table 3-19 incompletely summarizes available dats on
groundwater quality. Data from LH-17 should have been included as it is
closer to Vacherie Dome than LH-2. Data from well LH;17 indicates that the
lower Wilcox Formation has a lower TDS than the upper Wilcox at LRH-13 near
Rayburns Dome (ONWI-119, v.5, Appendix C-3). The exclusion of this and other

important dats indicates that water quality modeling is questionable.
2.4 Chapter 4.0 - Expected Effects of Site Characterization Activities

p. 4-2, Sect. 4.1.1, para. 2. The EA states that locations of field
activities are tentative. Moving locations will affect environmental impacts

greatly primarily due to the extent of stream diversion and fill.

p. 4-15, Sect. 4.1.1.1.1, para. 4. References to Figure 3-18 shows it to be a
general soil classification diagram for Louisiana and Mississippi. - There is

great unclarity concerning the extent of Bashaway Creek characterizationm.
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p. 4-15, Sect. 4.1.1.1.3., The definition of upper aquifer 1s unclear. In
Chapter 3 of the EA it included alluvium, terrace deposits, and the Cockfield

Formation; in Figure 4~4, the upper aquifer is the Sparta Formationm.

p.4-16, Fig. 4~3. The location of the surface facilities on the dome should
have been very carefully evaluated with considerations of topography and
locations of Bashaway Creek and its tributaries. The location shown on Figure
4.3 is different than the other locations shown in the attached photocopies.
The planned overdome stratigraphic boreholes only are designed to penetrate
the edge of the dome, as shown in this figure. If our calculations of dome
size are correct, these boreholes will not encounter the salt stock, It is
recommended that additional boreholes be located on the dome. The singular
engineering design borehole, even in conjunction with exploratory shafts, will
be insufficient to characterize the dome. The location of multiple aquifer
test well sites are too far away from the repository to determine the effect
of steeply dipping, fractured strata on hydrogeology. Additional wells should

be located on dome flanks.

p.4~24, Sect 4.1.1.1.12. It is doubtful that a single borehole will deduce
the nature of the "anomalous sand" layer. The anomalous sand layer has been

shown to be highly discontinuous by Kolb et al. (1983, ONWI-467).

p-4~24, Sect. 4.1.1.1.24, The large area used for 3-D seismic reflection
surveys (26 Km?) will cause major disruﬁtions of the surface environment. The
main effect will be the creation of a grid of 30-meter by 30-meter cells,
whose boundaries will be devegetated. Grading and leveling over this area is

of serious concern.
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p. 4-24, Sect. 4.1.1.2.1., The use of shallow aquifer ground water from the

dome for the EDBH will influence hydrogeologic monitoring.

p. 4-24, Sect. 4,1.1.2.2, The 350 foundation boreholes will cause a major
disruption of the surface facility areas due to clearing of vegetation. If

this areaz is not recommended for a repository, it will have to be restored.

p. 4~29, Sect. 4.1.2, para. 6. The ESF is not designed to meet any of the
criteria outlined in this paragraph. The ESF facility will be located on a
flood plain near & junction with a major tributary resulting in the need for
f1lling and excavation activities. These activities will promote erosion and
sedimentation around the site. Clearing and disturbance will be major im this
area. The grading and filling requirements will enéompass an area larger than

that of the ESF site.

p. 4-33, Fig. 4~10. The layout of the exploratory shaft facility 1is based
upon an outmoded design. Because a 2-level facility is planned for Vacherie
Dome, this figure should reflect 2-level testing. No rationale or background
information is given for orientation selection of the underground facility, or

if the facility is adequate for all proposed testing.

P A¥34, Fig. 4-11. The location af the 10-ft shaft plots close to the edge
of the dome as determined by Eftec (1984, ONWI-520), and outside the dome as
determined by us. The two éhafts stradle Bashaway Creek, indicating that
stream diversion must occuf before shaft cénstruction. It is recommended that

the shaft locations be'ﬁoved North.

p. 4-51, Sect. 4.1.2.2.2,'para. 4, VWhen the steel liner is floated into

place, it is filled with water to resist buoyancy forces. After the outside
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annulus is filled with grout and sets, the internal water 1s pumped out.
Before this water is pumped out, the steel liner is in equlibrium with the
outside grout hydraulic pressure and the internal water hydraulic pressure.
As the internal water is pumped out, the liner will tend to relax inwards as
it destresses itself., This relaxation will lead to separatioﬁ of the liner
from the grout, cracking of the grout, and separation of the grout from the
rock. Groutlines could be damaged during casing emplacement. The EA makes no
mention of checks to assure ade‘quate grout-rock bond. All of this will

provide pathways for vertical water leakage.

[NWPA Title I, Subtitled, Séc. 112 (b) (1) (E) (£41), 112 (b)(1) (L) (i1); L1OCFR

60.133(d); 10CFR 60.134(a)]

P. 4-39 to 4-40, Table 4-4., This table is outdated because of the 2-level
concept. All quantities are now different. The plan view of the workings (p.
4-65) shows a total of 3,960 linear ft which disagrees with the 4,250 ft
estimate given in this table., The quantity of material excavated 1is 267,000
cubic yards while storage volume 1is 282,000 cubic yards. It is unclear
whether this represents bank yards or if swell factors were considered. These
volumes are much higher than our calculations from given ‘excavation

dimensions.

p. 4-40, table 4~6. The estimated number of dozers, graders, and trucks 1is
undoubtedly underestimated considering the semount of surface preparation
required. Activities will include excavation of diversion channels, filling
of the Bashaway Creek floodplain, compaction of £fill, excavation on the north
side of the site, and other modifications. It is difficult to maintain an 8%-

month site ﬁreparation schedule with this equipment,



~48—

p. 4-53, Sect. 4.1.2.2, para. 6. The assumption that the shaft is watertight
is invalid. There is some questions regarding the disturbed zone around the
shaft caused by blasting, and the effectiveness of grout seasling in the

presence of "freezing" 1is uncertain.

p. 4-55, Sect. 4.1.2,2,2, para. 7. Gas detectors and monitors must be
inspected daily to assure proper operation. There is no discussion of system

maintenance programs, or whether monitors can withstand repository conditioms.

p. 4-56, Sect. 4.1.2.2.3, para. 2. The 10-ft diameter shaft will make
transport of excavation equipment to the repository level very difficult,
therefore, increasing mobilization time. The smaller the shaft, the more a

pieée of equipment must be broken down for tramsport.

p. 4-52, Fig. 4-17. It 1is unclear what measures will be used to minimize

disturbed rock zones during shaft construction.

p. 4-62, sect. 4.1.2.2.5. This section was written with regard to a
single-level repository; if & multi-level repository design is used, then

testing should be done on several levels to monitor interaction possibilities.

p. 4-71, Sect. 4.1.2.4.7. No mention is made of the fate of Bashaway Creek.
It is assumed that the creek will be diverted to south of the site, and a
large f£f1ll will exist in its former location. The channelized creek can only

be restored to its former position at great expense.

p. 4-72, Sect. 4.1.2.6. The draft EA identifies existing municipal and
commercial disposal facilities which (1) can lawfully accept the wastes; (2)

have sufficient capacity; and (3) would consider accepting the waste.
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The evailability of existing sites may not be relevant compared to
availability of sites five or ten years in the future. State and Federal
criteria for siting landfills and regulations pertaining to landfills are in a
state of flux. Additionally site 1life is an important. Many landfills
currently in operation may not be in operation in two, five or ten years. As
existing sites are closed, the site 1life of remaining sites may be
substantially decreased. It 1is becoming 1increasingly difficult to site new
landfills, particularly those which accept speical or hazardous wastes, due to
increasing public opposition to such sites. The general waste management

trend is the avoidance of landfilling of hazardous wastes where possible.

Salt disposal may require special criteria for landfilling. There is evidence
(Crooks and Quigley, 1984) that salts within leachate migrate significantly
ahead of the main leachate front beneath the landfill by molecular diffusion.
Consequently, special siting and construction criteria may be involved for the
disposal of large amounts of salt. Such migration, if disposal at a hazardous
waste site is considered, should be studied with respect to its affects on

other mobile contaminants.

p. 4-82, Sect. 4.1.3.1.5. The EA states that the soil survey will include
"depth to a limiting layer, such as caliche." It would be unusual to find
caliche horizons in Louisiana; probably this was written for western sites
where caliche occurs. This indicates that planned soll surveys are generic

and not site specific.

p. 4-87, Sect. 4.2.1, para. 4. The EA is comparing the quantity of airborne
salt from Louisiana wastepiles to that in New Mexico. The analogy 1s poor

because of great differences in climate. A better estimate would have been to

usee airborne quantities from Gulf Coast salt mines if any have salt piles.



-50~

p. 4-80, Sect. 4,2,1.1.1. This section describes major disruptions over an
area of 5,190 acres (8 miles®). The EA-attempts to minimize the actual
impacts by not ?roviding a calculation of the total impact on the site, but
instead provides pilecemeal estimates for individual impacts of various activ-
ities. The EA neglects to list borrow pits, asccess roads, snd stream divers-
ions as land disturbances. Actual disturbance and deforestation msy enteil

several square miles.

p. 4-90, Sect. 4.2.1.2.1, para. 1. The EA calculates clearing will entail 478
acres of land. This estimate does not include cleared areas for borrow pits

and stream diversion.

p. 4-92, Sect. 4.2.1.2.2, paras. 3 and 4. The diversion of Bashaway Creek and
its tributaries has clearly not been investigated enough in the EA., Locations
for Bashaway Creek to the south of the site would have to be excavated to
depths of 30 ft or more in some asreas. It would be very difficult to create a
"natural” channel under those conditions. Expected results w;ll be very much
higher peak floods due to elimination of the floodplain, high sedimentation
and turbidity in Bashaway Creek snd Black Lake Bayou for extended periods of
time, and rapid changes in flow hydrograph is. Impscts on aquatic vegetation
and biota will be severe for the Bashaway Creek Basin and the Black Lake Bayou
basiﬁ. This will result in the loss of original ecosystem diversity for both

basins.

p. 4-103, Sect. 4.2.1.4.1, para. 9. The EA states that rainwater is expected
to dissolve very little salt after crust formation, however, the crusted-over
salt pile may be expected to lose 5Z per year from runoff according to Ver
Planck (1958). Stockpiled sélt in the salt industry is de-icing salt, which

is coasrse salt about 0.25 inches or more in diameter. The continuous miner

+ e dm . i - e
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salt from the ESF (which will be on top of the pile) is fine salt because it
is scraped and gouged from the face. This will contribute to winds blown

desposition more so than indicated.

[NWPA Title 1, Subtitle A, Sec. 112(b)(1)(E)(4i1i), 10 CFR960.3-4, 10CFR

960.5-2-5(c) (3), 10CFR960.5-2-5(d)(1)].

p. 4-106, Sect. 4.2.2.5, para. 3. The EA states that the worst-case soil loss
would be 30 tons/acre/year. For a disturbed area of 478 acres, this
translates to 14,340 tons/year. This will be most severe during construction
and diversion activities, before catchment basins and culverts can be
developed. This material will adversely affect Bashaway Creek and Black Lake
Bayou. Worst case erosion may be more severe if a probable maximum storm,

hurricane, or severe thunderstorm occurs during site preparation.

p. 4-106, Sect. 4.2.1.5.2, para. 4. The EA states that "The generally poor
consolidation of the deposits, however, will 1limit the lateral propagation of
cracks end the fracturing is not expected to cause surfsce subsidence or

contribute to overdome fault reactivation.”

Considerting the potentiasl for dissolution, and the previous history of
overdome collapse, this statement cannot be made with certainty. If
dissolution has been occuring throughout the Quanternary and another collapse

is imminent, shaft activities could trigger such a collapse.

p. 4-125, Sect.4.3.2, para. 5, The Department of Labor's Mine Safety and

Bealth Administration (MSHA) regulation 30CFR57.21-46 states that crosscuts

shall be made at intervals not to exceed 100 £t for mines operated under gassy
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conditions. This is not followed in the exploratory shaft facility plan. 1If

the ESF or repository is "gassy," neither has been designed as such.

[NWPA Title 1, Subtitle A, sec. 112(b)(1)(1)(ii); 10CFR60.131(b)(9)<a)].

p. 4-117 to 4-124, Sect. 4.2.2. The socioceconomic impact section in the EA is
of limited value. For example, the estimated peak "in-migrating" school-age
children in Heflin will be 8, which appears unrealistic. Any predictions of
population and worker trends should be presented with probéble errors. In the
EA analysis, the probable errors could be great enough that any trends are

unpredictable.

p. 4-127, Sect. 4.3.4.2, Onsite Landfill. If onsite landfilling is considered
for salt disposal, the site will be regulated as a specisl waste landfill.
This will require possibly at least two years for all of the appropriate
studies to be done and permits to be aquired. Studies of salt diffusion
through the liner should be conducted, as weli as environmental impact

analyses.

p. 4-130, Table 4-29, Point 5. It is clearly rédognized that not enough is
known about local ground water conditions. Consequently, the activities
planned for Vacherie Dome may affect both gfdund water quality and the
hydrogeologic conditions. This ranks as s potehtially adverse condifion.

t

[10CFR960.4-2-1)

1

2.5 Chapter 5.0 - Regional and Local Effects of Locating a, Repository at the

Site

Al
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p. 5-2, Sect. 5.1.1.1, para. 2. The estimate of 400 acres given in the EA for
surface facilities is outmoded. The two-level repository would require 530
acres of land. It may be assumed that this entire chapter is based upon
outmoded designs that could result in less severe impacts than current

designs.

p. 528, Fig. 5-13. The ESF is about 4,000 ft or more away from the closest

waste panel. This distance severely questions the use of ESF data in design

considerations. Confirmatory boreholes may resolve inconsistencies or may

create inconsistencies. ([NWPA Title 1, Subtitle A, Sec. 11l4(a)].

p. 5-11, Sect. 5.1.1.3, para. 3. The shaft pillar location will be in the
area of ESF experimentation, while waste panels will be located about 4,000 ft
away. The reason for offsetting the shaft pillar to one side of waste panels
is not clearly stated in the EA,. .This paragraph 1implies that space is
valuable due to limited storsge area within the dome, if heater tests suggest
pitch should be increased from the planned 60 ft or if asnomalous zones are

intercepted, available space will become critical.

p. 5-12, Fig. 5-5. The relation of the exploratory shaft facility to the’
repository underground layout is not stated in the EA. There is no indication

of this relation in drawings of the underground facility.

p. 5-15, Sect. 5.1.1.4, para. 2. The EA states that the cross-section of the
passagewaye will be rectanguler with total drift lengths of 118,500 ft. The
rectangular design of passageways 1s much less stable than circular or horse-
shoe cross-sections due to stress concentrations, increases in creeps rate,
and spalling. According fo IT Corporation (1984, BMI/ONWI-546, p. 52),

Vacherie Dome salt has the highest rate of volumetric closure due to creep of
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all of the potential salt repository sites. A closure of 457 may occur in as
little as 30 years for circular openings ;t Vacherie Dome based on laboratory
creep tests. For rectangular openings, the creep rate will be much higher.
ONWI-482 (Fig. 2p6) also shows that creep closure rstes are the highest for
Vacherie Dome salt, with a 10Z closure limit reached in only two years. The
underground facilities must be kept open for at least 26 years and possibly 50
years for waste emplacement and retrieval. This high rate of creep closure
requires a great deal of maintenance and remining of passageways, more so than

any other site, even without the added effect of waste cannister heat.

p. 5-16, Sect. 5.1.2.1, para. 4. The initisl development for one year's waste
emplacement leaves the majority of the repository unexplored by any means.
Waste will be emplaced while elsewhere unknown geologic conditions are being
developed. This is not prudent. After completion of ESF testing, the new
area 1s s8till not characterized, but waste will be emplaced, and

retrievability will not be demonstrated for five years or more.

[NWPA Title 1, Subtitle A, Sec. 112(b)(1)(1)(411), Sec. 11l4(a); 10CFR

60.133(c); 10CFR60.41; 100FR66.140(3)(1)(d)(2)].

p. 5-24, Sect. 5.1.2.3, para. 3. The site preparation estimates of £111 and
excavation indicate a major discrepancy in the amount of £fill which must be

trucked in. Subtracting the amount of excavation from the amount of £ill

leaves a deficit of 3 million cubic yards of material that must be brought in
from elsevhere. However, because the quantities Qete calculated for the
outdated 400-acre surface facility concept, additional f£ill must be brought in
for an additional 130 acres. An estimate of the additionsal amount of £111 can
be made by assuming that surface facilities will be at an elevation of 233 ft

MSL (ONWI-283). In lowlying areas, such as the former position of Bashaway
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Creek, fill will have to be piled 43 ft high. Using a8 conservative average
elevation of 215 ft MSL for the additional area to be filled, approximately an

additional 3,775,200 cubic yards are needed, for a total of 6,775,200 cubic

yards that must be trucked 1in. A total of 225,000 truck trips of

30~cubic-yard-capacity would be required, requiring an immense fleet of
trucks, loaders, graders, compacters, and other equipment. Because site
preparation schedules allow for 18 months, 480 truck visits per day are needed
using 6-day work weeks without considering delays due to weather problems.

This is one truckload every 3 minutes, 24 hours a day.

The schedule calls for shaft development to start within 9 months from the
start of construction (EA, p. 5-17, Fig. 5-7). 1In the shaft area an
gpproximate maximum £111 of 30 to 40 £t will be emplaced to bring the surface
level to 233 ft MSL. This £ill will settle due to deformations in the
material itself and 'in the underlying foundation soils. This settlement will
be time-dependent; mno reasonable estimate of the magnitude or rate of
settlement is possible from data presented in Table 3-4 (EA, p. 3-39). Aside
from the inadequate characterization of soil properties, the compositon of the
£111 soils and the stratigraphy of the shaft sites have not been defined. If
settling occurs after shaft construction, the settling soil will exert
dowq-drag force sround the periphery of the shafts. This must be considered
in the design of the temporary liners to prevent water intrusion through

cracks.

The water content of the f£ill 1s another consideration which may delay
completion of site preparation. The water content of a fill as it is being
compacted has a large impact on its engineering properties. Some control of

this moisture will be necessary, that 1s, drying if moisture content is too
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high, and wetting if the moisture content is too low. The careful control of

moisture content in the fill will add time to the construction schedule.
[1LOCFR960.5-1(a) (3)]

p. 5-24, Sect. 5.1.2.3, para. 6. Discussions 1s provided regarding several
types of retention ponds for waste salt, storm water retention, and
non-radioactive liquid wastes. No provisions are amde here or elsewhere in
the draft EA for retention, storage, or disposal of radioactive liquid wastes.
There 1s a tacit assumption throughout the EA that 1liquids will not be
radioactively contaminated. Yet, as discussed in several parts of this
report, the potential‘for inflow to the repository dﬁring operation is high.
The experience at other Gulf boast galt dome mines has indicated inflows from
several sources such as anomalous zones, brine pockets, fracture zones, etc.
Consequently, the subject of radioactively contsminated fluids needs to be

addressed.

p. 5-25, Sect. 5.1.2.4, para. 1. A ground water flow rate of 3 to 5 ft per
day is maximum for successful freezing operations (NUREG/CR-2854, p.21) while
maximum calculated velocities for unfractured material calculated in our
comments for Sect. 3.3.2.2. are less than 3 ft per day. Fractures and faults,
which undoubtedly will be encountered, may increase this flow rate
considerably. Blasting in this saturated and frozen zone may increase the

disturbed rock zone considerably beyond the shaft walls.

p. 5-26, Sect. 5.1.2.5, para. 1. The need for a feeder/breaker is question-
able. 1If continuous miners are used, then a feeder/breaker may not be

necessary, as mine run rock will be small fragments of salt.
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p. 5-29, Table 5-4. No information is presented in the EA as to how the
re-excavation estimate was calculated. Presumably it is the result of some

type of creep analysis, but no reference is given in the EA.

p. 5-34, Sect. 5.1.3.3, paras. 1 and 2. Retrievability in salt is unlikely to
be demonstrated during the repository 1lifetime (NUREG ICR-3489). The
retrieval environment after 5 years consists of canisters at 130°C to 240°C
and salt temperatures of 80°C to 120°C at a distance of 2 meters. These high
temperatures will cause enhanced salt creep and cannister movement. Radiation
will be present in the salt backfill from the volatile radionuclides of H-3,
I-129, K-85, and C~14. The equipment to achieve retrieval in this environment

does not exist and is therefore unproven.

[NWPA Title 1, Subtitle A, Section 112(b)(1)(1)(ii); 10CFR60.133(c)(a)(b);

10CFR60.111(b); 10CFR960.5-1(a) (3); 10CFR960.5-2-9(c) (3)(d)]

P. 5-34, Sect. 5.1.3.3, para. 2. 1If backfilling is not done at an early phase
of operations, the salt will need to be stored at the surfacrior to
backfilling. If tﬁis is the case, studies will need to focus on the effects
of emplacing crushed salt into the repository which has been sufject to a wet
and oxidizing environment. Increased moistrue content within backfill could
have‘a significant effect upon modeling of waste caniseter corrosion. Other
factors may be unavoidably present within the salt, including windborne
debris, organics, and other contaminants due to salt handling, mixing, storing

and exposure.

p. 5-36-37, Sect. 5.1.4.1. The discussion of disposal of contaminated
equipment and materials in'the subsurface repository during decommissioning

does not nclude a description of how radioactively contaminated liquids will
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be disposed of. They cannot be disposed of within any lendfill, nor can they
be diposed of within the repository without adversely affecting repository

performance. The subject is not discussed anywhere within the draft EA.

p. 5-39, Sect. 5.2.1.1, para. 1. The EA implies that subsurface subsidence
and uplift will be minor at the Vacherie Dome site; however, the effects of
long-term subsidence and thermally-activated uplift are based respectively on
studies at the WIPP bedded salt site in New Mexico, and a theoretical study
performed for the Paradox Basin bedded salt sites. There ﬁay be 8 poor
correlation between the sites, particularaly when neither the Paradox Basin

noxr the Vacherie Dome sites have been properly characterized.

P. 5-39, Sect. 5.2.1.1, para. 3. The effect of dissolution upon tectonics heas
not really been addressed, as it may affect the repository. although the
Vacherie Dome area may have been historically seismically inactive and active
faults are not present nesarby, the evidence indicates that collapse, possibly
due to dissolution over the dome has occurred. If dissolution has continued
to occur, cavities may be present within the caprock, thus slowly buildin up
the potential for further overdome collapsé. Without  adequate
characterization of such dissolution features, prior to shaft sinking,

repository activities could possibly trigger such collapse.

p. 5-39, Sect. 5.2.1.1, para. 4. The potential repository impacts on dis-
solution have not been 1investigated thoroughly enough in the EA., Problems
with liners, grouting, and seals have been already discussed in comments for
Sect. 3.2.5.2, sect. 4.1.2,2.2, and sect. 3.3.2.2. The EA estimate of 0.002

inches of'salt stock dissolqtion is neither conservative nor realistic.

p- 5-42’ seCtn 5-2.1.30 Same comments as sect. 3-20802.
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p. 5-42, Sect. 5.2.2. This section discusses several effects upon ground and
surface water during construction operation and decommissioning. It fails to
discuss one detail which may have major significance and which has not been
discussed anywhere in the EA except for long term post closure. That 1is the
potential for radioactive contamination of fluid during operation. At several
places throughout the report, pathways for possible inflow to the repository
are discussed (eq. anomalous zones, brine prockets, shaft disturbed zones,
etc.). The possibility for fluid contamination exists. Fluid entering the
repository will need to be pumped to the surface. The handling of such fluid

will need to be addressed as it may affect surface or ground waters.

p. 5-43, Sect. 5.2.2.1.1, para. 1. The EA states that "impacts on surface
water will be confined to minor alteration of the surface hydrologic regime."
These "minor" alterations include relocation and channelization of Bashaway
Creek and its tributaries, elimination of a flood plain, devegetation and
major disruption of a large psrt of the drainage basin, fill of 1/7 of the
drainage basin, changes in run off and ground water flow due to £ill, paving
and compaction, high sediment input to stresms, alterations of aquatic species
and several other i1impacts. It 1is questionable whether any of these
alterations are "minor.”

P 5—44; Sect. 5.2.2.1.2, paras. 2 and 3. The EA suggests that only "half of
the salt quantities deposited 1in watersheds adjscent to the repository site
may be expected to enter surface water bodies.”" Some studies have suggested
that as much as 90%Z of the salt may enter the watershed (Rumer et sl., 1980,
p. 409). It is unclear how the value of a 10-ppm increase in salinity was
calculated as there are no data to back it up. Bashaway Creek probably has
low f;aw during drier perioﬁs (no data are given in the EA fér this) and would

be most susceptible to increased ssalinity during this period. The values for
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salinity by Hutchinson (1973) are much less than pre-repository values for

Bashaway Creek and thus have limited value.

p. 5-45, Sect. 5.2.2.1.2, para. 3. The use of multiple-effect evaporators
would create vapor plumes visible at some distance. The vapor clouds would be

most prevalent during cool winter months, creating "visual pollution."

p. 5-45 to 5-46, Sect. 5.2.2.2.1, paras. 1 and 2. The EA states that the
Sparta sand will "yield sufficient water for peak demand without stressing the
groundwater system.” The Sparta 1s already stressed due to heavy withdrawals.
Dresser Mineral Industries, 2.5 miles north of the Vacherie Dome, pumps 1.5
million gallons per day for use in hydraulic mining operations. Using data
supplied on é. 5-46 (T = 250m/day, S = 0.01, Q = 45 /s (3.888m3/day). t = 6.25
yrs (2,281.25 days)) it is possible to calculate the drawdawn experienced at
Dresser Minerals, 4 km away, due to pumpage at Vacherie Dome by solving the

Thels equation:

Drawdawn = Q [-0.5772 - 1nu + u =~ w4 , w4 .« .. 22_]
4piT 21 3t n nl
2 2 -2
Where u = RS =  (4,000m)” * .01 =7.0x 10
4Tt 4(250m/day * 2,281.25 days

Solving the infinite series term (known as the well function (w(u)): results

in w(u) = 2.15,
Substituting back into the original equation results in:

Drawdawn = 3,888 m3/day (2.15) = 2,65 meters (8.7 ft).

4pi (250m>/day)
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From the above calculations it can be seen that the Dresser Minerals site will

have a drop in ground water levels of 8.7 ft at the end of the construction
period, in addition to declines due to pumpage at their quarry. An
additional drop will occur with continued pumpage during the 26 yr repository
lifetime. The above estimate is probably conservative because it is based
upon the single-level, repository design, water estimates and does not include
any pumping that probably will be required in surface f1ll borrow areas. The
average thickness of the Spartas between 21 and 58m, so that a drop of 2.65m

represents 5 to 10Z of the potentially available water in the Sparta.

Residences ﬁlose to the site may experience a drop of 16 £t due to
construction. Bashaway Creek discharge will be decreased during low €£flow
periods. The large amount of potentiometric level drop at the end of
construction and operation will cause settlements at the ground surface, as
well as cause down-drag forces to develop along the shaft perimeter. Unless
accounted Vfor. efter a given period (dependent upon the time-rate of
settlement of msterials above the Sparta Formation), the surface may subside
below its design elevation. The down drag forces may become significant at
some stage of shaft construction, and may lead to cracks in shaft linmers. The
magnitude of subsidence due to groundwater withdraw and compaction will be far

more significant than subsidence due to actual mining procedures.
[10CFR960.5~2-6]

p. 5-46, Sect. 5.2.2.2, para. 3. The EA states that there "should be no
drastic change 1in recharge or discharg; rates since the 162 hect acre site
area is small compared to the total aquifer unit outcrop.” There are several
faults with this logic. Pumpage from thg site will decrease discharge rates;

the area of surface facilities 1s currently 530 acres; page 5-47 of the EA
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states that 2,400 acres of land will be deforested; Vacherie Dome 1is located
in a8 prime recharge area; and, the use of the entire area of the Sparta
outcrop in the EA's logic masks local effects. There will be abrupt changes

within 10km of the repository.
{10CFR960.5-2-6]

p. 5-46, Sect. 5.2.2.2, para. 4. The EA states that "repository shafts will
be designed and constructed to avoid potential impacts to the surrounding
groundwater system." Shafts will act as long term sinks, because they are not
constructed of completely impervious materials. If freezing techniques are
used in the construction of some of the shafts, flow will be halted or greatly
reduced around and into the shafts. Upon ground thaw, pathways may exist
along the periphery of the shafts that may allow aquifer interconnection,
Additionally, grout is referred to as a "concrete" grout. (Presumably, they
mean Portland cement grout, since concrete and grout are different things.)
Other than that, the mix 1s unknown. The performance of the grout under
freezing techniques is not analyzed in the EA. The shafts and seals represent
thepath of least resistance for radionuclide release into the sur;oundipg

ground water system. More attention should be focused on this pathway.

pP. 5-47, Sect. 5.2.3.1. The EA states that approkimately 2,400 acres of
forested land will be lost at Vacherie Dome, and that this represents but a
small portion of the total forested land in Webster and Bienville parishes.
The loss of nearly 4 square miles of forested land (4 sections) i1is =
substantial adverse effect. The EA had neglected to state that this much land

would be disturbed in previous sections.
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p. 5-47, Sect. 5.2.2.2.3;, para. 2., The EA states that the hydrologic regine
will not be impacted in a ﬁajor way. Comments are the same ss for p. 5-43

Sect. 5.2,2.1.1, para. 1.

p. 5-50, Sect. 5.2.4.2, para. 2. It would be very difficult to relocate
Bashaway Creek tributaries to the south of the site, judging from a

topographic map of the site.

p. 5-78, Table 5-13. It 1is unclear whether accident analysis incorporated
national statistics for a data base or Louisisna statisties only. Local
experiences are what are most important. The effects of mixed mode transport
on risk analysis are not presented. The number of starts and stops was not
considered in the risk analysis, nor the number of railroad interchanges or

other factors affecting transportation safety.

p. 5-83, Table 5-15. Regional risk calculations are nearly the same for
shipments from the east and west coasts. It is obvious that most nuclear
waste will be transported to the site through the esastern route, as most

reactor sites sre in the east. The Table does not reflect this.
p. 5-86, Table 5-16. Same'qomments as p. 5-83, Table 5-15.

p. 5-92, Sect. 5.35; para. 10, It is stated that mine disposal of salt
requires some tecﬁnological development. Mine hoisting systems for rock are
not designed to operate in reverse - that 1s, to put bulk'uwterials back
underground. To re-engineer a mine to accept large quantities of salt for
backfill would require & new load-out facility at depth or a separate shaft
for direct transfer underground. This makes a considerable investment on

downtime for the mine, which has probably not been considered. Present salt
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mining costs are $14.00 per ton f.o.b. mine. Salt disposal costs would
probably be about $10 to $12 per ton not including rail transportation.

Disposal costs alone would be at least 120 million dollars. Transportation

costs could double this figure.

P. 5-93 to 5-117 Sect. 5-93. Comments regarding expected repository effects

on socioeconomic conditions are the same as those for Sect. 4.2.2.

p. 5-117, Sect. 5.5, para. 1. Since the repository design is still evolving
as of this EA draft, the direction in which the repository design is evolving

is necessary information for realistic analysis of the EA.

p. 5-120, Table 5-25. The increase of the underground repository area to
3,734 acres represents a 152%-increase over the EA reference design. The
extrapolated quantity of excavated salt would be 64 million tons, all of which
would be "brought to the surface prior to final disposition.”" The size of the
salt pile would be unusually large. To placé this quantity perspective, it is
about 10 times greater than the amount of £ill used iIn site preparation.
Jacoby and Lefond (1984) report that the 1983 U.S. salt production was 37.7
million tons. The amount of salt excavated for the repository represents
about twice the total 1983 U.S. salt produccion'from all sources, including
solar evaporation and brine. The EA has not presented analyses of the effects
of exposing salt to the outside environment prior to backfill. Exposure of
the salt may introduce excess moisture into the repository. Analyses of
potential changes in backfill properties under the new conditions should have

been presented.

p. 5-121, Sect. 5.5, Geologic Conditions. There is no mention of increased

stress and strain effects caused by the "alternate design" repository.
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Thermal effects will encompass a much greater area. The chance of anomaous

zones interfering with mining will be increased.

p. 5-121, Sect. 5.5, Hydrology. Water quality effects for the two designs
willl not be similar as stated. Degradation of surface waters will be enhanced

due to the larger scale of construction activities and the large salt pile.

p. 5-121, Sect. 5.5, Terrestrial and Aquatic. It is highly unlikely that
there will be similar effects upon biota from the two désigns. The smount of
wind-blown salt will be greatly increased due to Increases in salt handling
and the size of salt piles. Construction will increase erosion and
sedimentationturbidity. The borrow pits will intrude on natural habitats over

a greater area.

p. 5-123, Table 5-26, I.l. It is unclear how the EA estimate of 68 tomns of
soil loss per acre per year was calculated. This estimate results in a loss
of 36,040 tons from repository construction over the surface repository area

alone. The only exit for this material is through Bashaway Creek.

p. 5-123, table 5-26, I.2. The EA states that "mineral and hydrocarbon
resources development will be excluded from the controlled area." If the
controlled area extends 6.2 miles from the repository (EA, p. 3-1), then
several gravel pits, proven mineable lignite resources, hydrocarbon fields,
Dresser Mineral Industries, the towns of Heflin end Fryeburg, and many
residences are included in this area. The definition of controlled area must

more precise.

p. 5-123, Table 5-26, I.3. The EA states that "flood storage capacity of

Bashaway Creek may be reduced due to repository construction in a f£flood
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plain." ©Not only will flood storage capacity be reduced, but eliminated,

because of the elimination of the flood plain.

2.6 Chapter 6.0 - Suitability of the Vacherie Dome Site for Site

Charaterization and for Development as a Repository
2.6.1 Detailed Comments

p. 6-2, Sect. 6.1.2. The EA discusses the use of siting guidélines in
evaluating site suitability. Each site receives a level of finding for each
guideline, with disqualifying conditions ranging from level 1 to 2 and
qualifying conditions ranging from level 3 to 4. The lack of supporting data
for a definite level of finding suggests that these findings are arbitrary.
In fact, Table 6-1 in all of the Environmental Asseessment for all nine sites
shows the same level of finding for qualifying and disqualifying conditioms
for each siting guideline. These uniform findings indicate how superficial

the evaluation is.
[NWPA Title I, Subtitle A, Section 112(b) (1) (E) (1) (1i1)]

p. 6-13, Sect. 6.2.1.4.1. No consideration is presented in the EA regarding
truck and rail shipments during tornadoes, hurricanes and other extreme
weather. Although the presence of these adverse conditions is admitted in the

EA, their consequences are not fully analyzed.

p. 6-25, 26, Table 6-2, DOE projects an ability to comply with Executive
Orders 11988 &and 11990 which require minimizing impacts, and restoring and
preserving flood plain velues. Guidelines "prohibit the location of potential

pathogenic and toxic sources on the flood plain, such as sanitary landfills
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and septic tanks, etc."” We believe the floodplain must undergo extensive
modifications. Development of the ESF will require extensive cut and fi1ll for
site preparation, with maximum £i11 of about 43 ft in the channel of Bashaway
Creek. Additional excavation of 2 million cubic yards is nee