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REVIEW COMMENTS ON THE DRAFT BASALT EA

General Remarks on the Basalt EA ..

1. There are many sections that contain a note saying that it

would be revised extensively or it is being written. The

review of those sections is likewise tentative.

2. Shaft construction of the repository shafts is discussed

very poorly. It is not even clear what method would be

used (although. it appears that all five shafts are planned

to be drilled).

3. Only empirical techniques have been mentioned to determine

the stability of the openings. No structural or

thermomechanical analyses have been discussed in any

detail. No numerical techniques or codes have been

described for design or performance assessment applications.

4. Unlike the salt EA's. this EA does not summarize in a

tabular form the determinations with respect to meeting the

qualifying, favorable. potentially' adverse, and

disqualifying conditions. In most instances, even the text

does not make a conclusion. In very few cases are the

conclusions stated with any degree of confidence.

S. Problems associated with high in-situ stresses have not

received appropriate attention in this document.
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Review Comments on the Draft Basalt EA

Comment Number Comment

2.1 ChaPter 2 Summary

p. 2-vii.

Misleadina statement redardina

thickness of candidate horizon

Since the repository would only be

constructed in the dense interior

of a flow, it is misleading to

state that, "each of the candidate

horizons is . . . more than 40

meters (130 ft.) thick." In fact.

the dense interior thickness of

the Umtanum flow is 25.6 in RRL-2

(Wintczak. 1983).

2.2 Pection-2.2.4.1 Identification of
Alternatives to be Ranked,
Page 2.62.
Incomplete description of in-situ
stress data

A range of 2.2 to 2.7 is given for
the ratio of horizontal to
vertical stress in borehole
RRL-2. However,-the depth (or
flow unit) at which these
measurements were obtained is not
given. In-situ stress should be
an important consideration in the
selection of a preferred horizon.
Yet, a preliminary selection has
been already made, although
in-situ stress was not determined
for all candidate horizons in
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RRL-2.

2.3 Section 2.2.4.3 Application of

Expert udcement to the candidate

repository horizons

Page 2-67.

Inadequate basis for finding all

four candidate horizons suitable

The dense interior thickness data

from RRL-2 do not support the

* assertion in paragraph 3 that.

"all four candidate horizons

identified through this study are

considered to be suitable

candidate repository horizons."

The design basis minimum thickness

of 80 ft. (24.4 m) is questionable

especially if the decision is made

to utilize the vertical

emplacement concept. The

thickness of the flow interior of

Umtanum (in RRL-2) is 25.6 m.

2.4 Section 2.3.7.2 Summary of the

Rock Characteristics Disqualifying

Analysis

Paae 2-74,

Anticipated minimal risk

contingent on uncertain

construction method

The second paragraph in this

section makes the claim that

aquifers bounding dense interiors
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can be safely penetrated by using

the blind-hole drilling method for

shaft excavation. There are two

problems with this claim: 1. it is

unsubstantiated since blind-hole

drilling has never been attempted

in basalt; 2. a firm committment

has not been made to use this

particular method of

construction. It may turn.out

that this method is-not feasible

in basalt. So. if the

conventional method of shaft

excavation has to be used (for

whatever reasons), what is the

level of risk to personnel?

3.1 -Section 3.2.3.7 Rattlesnake -

Wallula Alignment

Page 3-36.
--Zone of deformation not shown in

Figure 3-12

The Cle Elum-Wallula deformed belt

is referred to in this section.

However, neither this nor a number

of other structures or features

mentioned in the paragraph can be

found on Figure 3-12 as claimed.

Is it possible that another figure

that does show these structures

has been left out inadvertently?
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4.1 Section 4.1.2 Exploratory Shaft

Pages 4-8 and 4-9.

Inadequate documentation of ES

activities

A note is included in this section

saying that it will be extensively

revised. This makes it difficult

-to perform a critical review of

the material to follow. However.

for the purpose of review,.it is

assumed that the basic design of

the exploratory shaft will not

change significantly. Figure 4-2

is blank: therefore the overall

conceptual arrangement cannot be

commented on.

4.2 Section 4.1.2.1 Construction

Pave 4-8.

No ustification for ssumina

little or no damage to host rock

Regardless of method of

construction. it is naive to

expect that little or no damage to

the host rock will occur beyond

the perimeter of the hole. Except

for intuitive reasoning, there is

no basis or data presented to

justify the assumption that

blind-drilling will cause any less

damage (than conventional methods)

to the surrounding rock.
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Specifically, given the large.

unequal horizontal stresses

characteristic of the Hanford

site, the damaged zone can be

expected to be larger than for the

lithostatic case.

4.3 Section 4.1.2.1 Construction

Page 4-9.

Diameter of ES too small

A finished diameter of 6 feet is

planned for the first exploratory

shaft. This diameter is too small

to carry out the necessary

exploratory functions as well as

use the shaft as a means of

conveyance.

4.4 Section 4.1.2.1 Construction

Pages 4-8 and 4-11,

Unclear discussion of drilling

through zones of lost circulation

It is not clear what is meant by

the following: " . . . the

drilling fluid will be conditioned

with lost circulation material .

.". How will this be done? What

would be the source of such

material?
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4.5 Section 4.1.2.1 Construction

-Pave 4-11.-

No discussion on emplacement of

seals at or near aquifers

There is no mention of seals or

their emplacement to seal off the

aquifers. Presumably the revised

write-up will address this

important part of. shaft

construction. Grouting alone

can't effectively seal off the

aquifers.

4.6 Section 4.1.2.1 Construction

Page 4-11.

Potential contamination of grout

with drilling mud

There is no discussion of what

steps, if any, would be taken to

ensure that there is no mixing of

drilling mud with the grout.

Contaminated grout would obviously

-form a poor bond with the

surrounding rock and will probably

have a lower compressive strength.

4.7 Section 4.1.2.2 In-Situ

Characterization Tests

Page 4-21,

No Plans for in-situ determination

of thermal roperties

-7-



Cqmment Number Comment

Under the discussion on Heater

-Tests. thecmal properties are not

addressed. It appears that an

opportunity exists to measure

thermal properties that are not

only in situ. but also a function

of temperature.

4.8 Section 4.1.2.2 In-Situ

Characterization Tests

Paces 4-16 to 4-22,

Test Plans do not include a

demonstration of retrievability

Container-hole drilling,

stability, and heating are all

included in the test plan.

However, no plans exist to

demonstrate the emplacement and

retrieval of a waste package under

realistic conditions.

4.9 Section 4.2.4 Alternative Site

Characterication Activities That

Would Avoid Adverse Impacts

Pages 4-37 and 4-38.

Undue reliance on untested (in

basalt) construction technology

A number of advantages are stated

for the blind drilling shaft

construction method. Even if one

accepts the relatively optimistic
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Comment Number Comment

viewpoint presented in this

section, it should be kept in mind

that blind-hole drilling has never

been attempted in basalt. Given

the site's unique in-situ stress

problems, this construction method

may not turn out to be feasible.

If BWIP then has to resort to the

conventional method. how would

they justify it with all its

,disadvantages" given in this

section?

4.10 Section 4.2.4 Alternative Site

Characterization Activities That

Would Avoid Adverse Impacts

Paves 4-37 and 4-38,

Inadequate discussion of the

disadvantages of blind drilling

Practically no disadvantages are

pointed out for the selected shaft

construction method. A major

disadvantage is that an

opportunity to collect

geotechnical data and better

characterize the stratigraphy is

lost with this method. Another

disadvantage is the adverse

environmental impact due to the

mud pits and operation of diesel

pumps to circulate the mud.
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5.1 Section 5.1.1.1 Repository Phasing

Paces 5-2 to 5-6.

Discussion of a possibly obsolete

conceptual design not relevant

The design capacity, the

emplacement scheme, and the

repository layout are subject to

major revisions. The present

discussion, by necessity, has to

be generic. It is not clear what

purpose is served in providing

details of an uncertain design.

5.2 Section 5.1.2 Description of

Existing onceptual Design

Page 5-6.

Status of Waste Transporter unknown

Figure 5-4 shows a sketch of the

waste transporter and the text on

page 5-6 discusses its utility.
However, no information is given

on its stage of development. Do

the design and technology exist

today to build the transporter in

a timely fashion? Would a change

in the emplacement scheme require

major design changes in the

transporter? How many would be

needed, etc.?
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5*.3 Section 5.1.2 Description of

Existing Conceptual Desian

Pace 5-6.

No backfilling until the end of

retrieval period?

The description of the sequential

emplacement process implies that

the placement holes and rooms

would not be backfilled until the

retrieval period is over. The

long-term stability of the-

openings becomes very important in

that case. A more complete and

elaborate plan needs to be

developed for artificial support

of the openings under the adverse

thermomechanical environment.

Water inflow will gradually worsen

with time as well. What special

steps will be taken to remedy the

situation?

5.4 Section 5.1.2.2 Subsurface

Facilities

Pages 5-19 and 5-20.

Minimal information on shafts

A very cursory description is

given for the five shafts that

would be constructed during

repository development. It is not

stated if one or both of the

exploratory shafts will be

converted to serve as one of the
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five planned shafts. No diameters

are given for the various shafts.

and the construction method is not

clearly spelled out. The second

paragraph on page 5-23 does

suggest that all the shafts will

be drilled. Will five shafts be

sufficient if the new design is to

-store 70,000 MTHM?

5.5 Section 5.1.3 Ongoing Engineerina

Studies

Page 5-23.

Largest Planned shaft-size much

smaller than for salt media

According to the "Shaft

Optimization Study," the largest

shaft size required for the

repository is 12 ft. in diameter.

However. the study recommends a 14

ft. diameter shaft for operational

convenience. This is still

significantly smaller than the

planned large shafts for the salt

sites which are roughly 30 feet in

diameter. What is the

justification for not needing

equally large shafts in basalt?
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Comment Number

5.6

Comment

Section 5.1.3 Ongoing Engineerina

Studies

-Page 5-23,

Lack of ustification for

selecting the large-hole drilling

method for all the shafts

5.7

The plan appears to call for using

the large-hole drilling method for

all five of the repository-

shafts. The preferred and planned

construction method for depository

-shafts in salt media is the

conventional drill-and-blast. Why

is the basalt plan different.

especially since the large-hole

drilling limits the size of the

largest finished diameter to a

considerable extent?

Section 5.1.3 Ongoing Engineering

Studies

Page 5-24,

Inadequate discussion of

emplacement configurations

No details are provided on the

criteria that were used to

optimize the waste emplacement

configuration. Aside from stating

that horizontal holes offer the

most advantages and that short

holes offer an advantage over long
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holes, the nature of the

advantages-is not addressed. How

will these horizontal holes be

drilled? Can such "openings" be

maintained long enough without

collapse?

6.1 Section 6.3.1.1 Geohydroloay

Pages 6-43 and 6-44,

Distance to accessible environment

-not necessarily 10 km

It is not certain whether the

distance to the accessible

environment will be a fixed value

of 10 km If quantification of

'ground-water travel times is not

possible at this time (as stated),

then there is even a greater

-uncertainty in meeting the

1,000-year criterion for a shorter

distance to the accessible

environment.

6.2 Section 6.3.1.1 Geohydrology

Paces 6-43 to 6-46.

No conclusions on Favorable

Conditions 960.4-2-l(b)(l). (2).

and (3)

in spite of a reasonably long

discussion on the first three

favorable conditions for

-14-
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geohydrology, no conclusions are

offered with respect to their

finding or non-finding. The

general impression one gets from

the discussion is that each of

these conditions has considerable

uncertainty associated with it.

6.3 Section 6.3.1.1 Geohydrologv

Paves 6-46 and 6-47,

Inadeguate representation of

hydrologic effects due to

glaciation

Table 6-2 outlines possible

hydrologic effects of potential

geologic or climatologic

processes. The stress loading can

also cause opening of vertical

fracture and thus cause an

increase in the near surface

vertical permeability. In

addition, the elastic rebound upon

unloading (i.e., when the glacier

retreats) can give rise to

transient tensile stresses that

could cause an increased

permeability.

6.4 Section 6.3.1.1 Geohydrology

Pave 6-48.

Effective thickness ranae not

consistent with effective porosity

range
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The effective thickness for the

McCoy Canyon flow top is estimated

to range between 2 x 1 m to 3
-3

x 10 m. However, the effective

porosity range is given as between

1.0 and 0.01 percent, a two

orders-of-magnitude spread.

. It is noted that a more recent

version of the Siting Guidelines

has deleted Favorable Condition

(4) as it existed previously and

has combined it with Favorable

Condition (5) from before. The

"old" Favorable Condition (7) has

also been deleted in the revised

version.

6.5 0 Section 6.3.1.1 Geohydrologv

Pages 6-57 and 6--58,

Discrepancies in the flow

direction and path lengths

unexplained

-Of the first three studies cited

that evaluate potential flow path

and travel time, two indicate a

northward flow path (12 to 16 km)

to-the Columbia River with

different estimates of travel

time. The third study showed a

ground-water flow path of 60 km to

the southeast. The near reversal
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of predicted flow direction needs

to be explained. Which one is

more credible?

6.6 Section 6.3.1.1 Geohydrology

Page 6-61.

Tests to determine effect of

drilling mud not mentioned in

Section 4.1

The outline of planned field

testing given on p. 6-61 includes

tests to determine the effect of

drilling mud on hydrologic test

results. However, there is no

-mention of such tests in the more

detailed discussion on testing in

Section 4.1.

6.7 Section 6.3.1.3 Rock

Characteristics

Pages 6-83 to 6-85.

Lack of consistency between text

and data

The statement in paragraph 3 on

page 6-83 regarding the thermal

expansion coefficient of Columbia

River Basalt Group is not

supported by the data in the

tables. In general, the thermal

expansion coefficient of basalt is

comparable to other rocks such as

-17-
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tuff and granite. It is an

order-of-magnitude lower than that

of salt. So the assertion that

basalt has a high thermal

expansion" property is incorrect.

Therefore, most of the discussion

on page 6-83 is invalid or

irrelevant.
The thermal property data in

Table 6-6 need to.. be qualified as

to whether the samples were dry.

wet, or saturated.

6.8 Section 6.3.1.3 Rock

Characteristics
Pave 6-89.

Assertions regarding certain

material behavior without basis

The second paragraph on page 6-89

contains a statement that the

ductility of a material generally

becomes more noticeable at higher

temperatures and pressures.

Whereas this is true for

temperature, it is not the case

with higher pressures. The yield

strength of rocks typically

increases with pressure up to a

point, and reaches a plateau.

The third paragraph states that.

"Interactions between the host

rock, ground water, and elevated

-18-



Comment Number Comment

temperature ay improve the

isolation characteristic of the

host rock." Whereas secondary

mineralization (due to

hydrothermal alterations) is cited

as the mechanism responsible for

such an improvement, a number of

potentially adverse processes that

could deteriorate the isolation

characteristics have not been

mentioned. For example, thermal

-cracking, strength reduction with

temperature, increased solubility

of certain radionuclides etc. are

not-addressed in the present

context.

6.9 Section 6.3.1.3 Rock

Characteristics

Page 6-92,

Lack of reference(s) for the

assumed behavior and numerical

values

Paragraph 3 on page 6-92 analyzes

the progressive roof failure based

on certain assumed bulking

behavior and assigns numerical

values to the bulking that might

be expected. However. no

references are given that would

support the assumptions made. in

the analysis presented.
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6.10 Section 6.3.1.3 Rock

Characteristics

Pace 6-98.

Unsupported assertion regardinu

location of dehydration

The second paragraph on page 6-98

states that "dehydration is only

expected to occur in the blast

damage portion of. the disturbed

rock zones adjacent to the

excavations." No studies or data

are cited to support this

expectation. One should expect

dehydration to occur wherever the

hydraulic pressure is low enough

and temperature high enough which

could be the case even outside the

blast damage zone.

6.11 Section 6.3.1.3 Rock

Characteristics

Page 6-99.

Lack of reference on performance

assessment studies

In stating the conclusion on the

qualifying condition, reference is

made to the "favorable results of

-long-term thermal-hydrological

performance assessment studies."

No document or report is

referenced. What are these

studies? What favorable results

did they have?
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6.12 Section 6.3.1.7 Tectonics

Page 6-119',

No suDporting evidence for the

claim that mines are not damaged

-by certain earthquakes

Studies, reports or case histories

need to be cited to back up this

statement: "Empirical data

indicate that. mines and mined

tunnels are not adversely affected

by earthquakes large enough to

cause damage (often severe) to

surface buildings and facilities."

6.13 Section 6.3.1.7 Tectonics

Page 6-120,

Determination of adverse condition

960.4-2-7(c)(4) internally

inconsistent

The fact that "seismic activity

within the Columbia Plateau occurs

less frequently and at lower

magnitudes than in other areas of

the Pacific Northwest" would seem

to imply that a potentially

adverse condition does not exist.

The document however, reports that

"this potentially adverse

condition would exist . .. ".

-21-
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6.14 Section 6.3.3.2 Rock

Characteristics 960.5-2-9)

Pages 6-136 and 6-139.

internally inconsistent

determination of rock quality

The last paragraph on page 6-136

-contains the following statement:

"Using the Q' System, the rock

mass quality of the-Cohassett flow

dense interior was classified as

'very poor' to 'fair'." This is

contradicted by a statement on

page 6-139 that states, "However.

the basaltic rock mass in the

dense interior is not the type of

rock commonly associated with

long-term ground control problems

as in the case of shales.

V~ -evaporites. and other rocks with

low rock mass qualities . .

Moreover, without the experience

of having deep underground mines

in basalt, how can anything be

said about the ground control

problems in basalt?

6.15 Section 6.3.3.2 Rock

Characteristics (960.5-2-9)

Pave 6-149.

Control of water inflow problems

to be achieved by construction

method not currently lanned

-22-



Comment Number Comment

Item *1. under "Water inflow under

hiah pressure" states that

grouting freezing. or dewatering

can be used to seal or control

inflow from high water producing

areas during construction of

shafts by drill-and-blast

methods. Elsewhere in the

document, only the large-hole

drilling method is included in the

construction plans.

6.16 Section 6.3.3.3 Hydroloc -

Page 6-152,

Lack of specific example(s) of

underground openings in

environment similar to basalt

-The discussion under "Evaluation

Process" claims that, "A number of

underground openings have been

constructed in nonbasaltic media

and are operating under comparable

stress field and hydrologic

conditions estimated for the

reference repository location."

Specific examples are needed to

support this assertion. Also the

degree of support and extra-

ordinary measures to maintain such

openings must be described.
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6.17 Section 6.3.3.3 Hydrology

Page 6-153.,

Estimated water usage too high?

The estimate of 700 gallons per

minute for water quantities seems

rather high. It translates to

roughly a million gallons per day

during repository construction

operations. and surface facility

support. What are the environ-

mental impacts of such large

quantities of water being used for

several decades?

6.18 Section 6.3.3.3 Hydrolouw

Page 6-154.

Inadequate discussion of seal

emplacement at aquifer horizons

The discussion for the analysis of

the potentially adverse condition

suggests that the same cement

grout would be used to seal off

the aquifers as that used to fill

the annulus between the casing and

rock. The sealing of aquifers is

likely to require special measures

or different kinds of seals.

Although the salt EA's mention

chemical seals, it is not clear

whether the basalt site plans the

use of similar technology. The

-24-
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last statement of the third

paragraph Section 6.3.3.3.6)

mentions that zones of water

inflow during repository

construction can be detected and

grouted off in advance of

tunneling. It is not clear how

the detection would be made and

whether, after grouting, such

zones would not be tunnelled any

further.

6.19 Section 6.3.3.4 Tectonics

Pages 6-155 and 6-157.

Internally inconsistent statements

regarding presence of active

faults.

On p. 6-155. under the discussion

of the Evaluation process of the

Qualifying condition (960.5-2-11

(a)). paragraph 4 states that,

"Tectonically active faults do not

appear to be present in the

reference repository location

based on existing data and

interpretations." This is

contradicted on p. 6-157 by the

finding of Potentially Adverse

Condition 960.5-2-ll(c)(l) and

other data under subsection

6.3.3.4.4
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6.20 Section 6.3.4.1 Preclosure Ease

and Cost of Construction.

Operation, and Closure

(960.5-1(a)(3))

-Pages 6-158 to 6-160.

Ouestionable interprestation of

cost data: requirements may be in

excess of reasonably available

technology

Uncertainty is used to justify the

acceptability of basalt site

although it has a much higher cost

estimate-than any of the other

sites. It should be kept in mind

that similar uncertainties apply

to the cost estimates of other

sites and the relative costs will

probably remain the same.

The second paragraph under

Section 6.3.4.1.2 states that,

-"Studies are underway to determine

technology requirements to

maintain stable tunnels over the

life of the repository." If these

requirements are not known, how

can one know if the existing

technology is adequate?

6.21 Section 6.4.1.3 Description of

Safety Analysis Methodology

Page 6-163.

Data required for robabilistic

analysis may not exist
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A methodology is briefly described

in the document for probabilistic

analysis. Assignment of

probability distributions to

relevant parameters involves

having a large data base.

Assuming that sufficient data

exist for the parameters.

probability of events (or

* scenarios) are still needed. The

sources of such data have not been

defined. Moveover. point values

of probability may not suffice:

probability distributions for

specific events may have to be

generated. What are the plans and

methods to obtain or derive the

necessary probability data?

6.22 Section 6.4.2.2 Performance

Assessment ApDroach

Page 6-171.

Inadequate iustification for using

spatially averaged mean

Towards the end of paragraph 1 on

p. 6-171. the text suggests that

spatially averaged mean is the

most appropriate estimate of flow

contact hydraulic conductivity

(until some large scale pump tests

are completed). What is the basis

of this suggestion? What are some

of the other appropriate estimates?

-27-
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6.23 Section 6.4.2.2 Performance

Assessment- Approach

Page 6-173,

Inadequate ustification for

selecting the flow code

The reasons for selecting

MAGNUM-MC need to be stated. -How

does this code handle flow through

fractured media? Can it model

two-phase flow should vaporization

occur?

Flow pathlines at the Hanford

site are likely to be

three-dimensional. Flow can be

vertical in addition to varying in

the horizontal direction. How is

the use of a two-dimensional code

justified to model a

three-dimensional problem?

6.24 Section 6.4.2.2 Performance

Assessment Approach

Page 6-174,

Simplifyina assumptions in EPASTAT

analysis not necessarily

conservative

The text indicates that, for

purposes of simplification.

hydrodynamic dispersion, dead-end

pore diffusion, and radionuclide

chain decay were excluded from the

-28-
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analysis. Can EPASTAT handle

these change if the phenomena were

included in the modeling?

The text indicates that

radionuclide chain decay was

neglected in the modeling. It is

possible for two different decay

chains to involve similar

radionuclides somewhere during the

decay of a chain.. This would most

likely increase concentrations of

some radionuclides above that

predicted by EPASTAT.

6.25 Section 6.4.2.3 Performance

Assessment Studies

Pace 6-178.

questionable assumption of

horizontal flow only

Paragraph lof 6.4.2.3.1.2 says

that Travel Time analysis

considers only horizontal flow in

the flow top overlying the

repository. Past modeling of the

Hanford site-indicates that this

is not the case. Pathlines are

actually three dimensional, i.e.,

both horizontal and vertical. The

explanation that the analysis is

based on horizontal flow because

of insufficient data in the

vertical direction is inadequate.
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Perhapse it is -inappropriate to

model the site stochastically if

the available data are inadequate

to do so.

6.26 Section 6.4.2.3 Performance

Assessment Studies

Page 6-178,

Inadequate attempts to correlate

transmissivities of different flow

tops

The text indicates that there are

insufficient data to determine the

statistics of each flow top. Yet

there are enough data to determine

the statistics of a flow top by

considering all the transmissivi-

ties from all the flow tops. This

approach appears to neglect any

differences that exist between the

various flow tops. It seems that

some effort should have been made

to determine that the various flow

tops do have the same statistics.

Do the data from each flow top

indicate that flow tops have at

least approximately similar

statistical distributions to each

other?
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6.27 Section 6.4.2.3 Performance

Assessment Studies

Pages 6-178 and 6-179.

Overly simplified model domain

The modeled domain, as shown in

Figure 6-15. is too simple for the

complex geohydrology at the

Hanford site. What justification/

method was used to reduce the

geometry to that of Figure 6-15?

6.28 Section 6.4.2.3. Performance

Assessment Studies

Page 6-180,

Unclear determination of effective

porosity

The first paragraph mentions an

"assumed" flow top effective

porosity." Yet, the last sentence

of the paragraph implies that the

porosity was measured in the

field. If the value is assumed.

what is the basis of that

assumption? If it is determined

from a field test, what is its

applicability over the entire

modeled area?
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6.29 Section 6.4.2.-3 Performance

Assessment-Studies

Pages 6-178 and 6-181.,

Internally inconsistent values for

standard deviation

The variance is defined as the

square of standard deviation.

Does the value 1.832 represent

standard deviation or variance of

log-transmissivity. On p. 6-178

it is quoted as the standard

deviation, whereas page 6-181

quotes the same numerical value as

the variance.

-32-


