
mr. John Linehan

Repository Projects Branch
Division of Waste Management
U.S. Nuclear Regulatory COmMission
Mail Stop 623-SS
Washington D.C. 20555

Dear Mr. Linehan:

on December 9 and 10 1985, the Basalt Waste Isolation Project (BWIP) held a
workshop with the Nuclear Regulatory Commission () staff to discuss the
proposed Rocky COulee Large-scale Hydraulic Stress (LHS) test at the
Hanford site. Subsequent to the workshop, NRC provided BWIP with comments
on the LHS test plan by letter, dated April 10, 1986.

After the meeting of December 1985, the NRC staff commented that the test
plan presented by BWIP was inconsistent with NRC's Site Technical Position
(STP) 1.1. In particular, the staff was concerned that a hydrologic
baseline Had not been reached and the proposed LHS test would not satisfy
all the testing Objectives of STP 1.1. Since that time, the Department has
reevaluated its approach to LHS testing, taking into account the staff's
comments. We have adopted a strategy based on the Department's issues
hierarchy DOE/RW-0101) to plan our hydrologic testing program. Although
this strategy has produced a testing program somewhat different from the
one outlined in STP 1.1, we believe the program is responsive to the intent
of STP 11, and should supercede it. We further believe that the planned
testing program adequately addresses the concerns expressed by the NRC
staff on hydraulic-head baseline, scale and related issues.

In the near term, we propose a series of two workshops to inform you of the
geohydrologic testing program we have developed for the Hanford site.
During the first workshop the discussions will be focused on two tpics:
(1) the pre-exploratory shaft (pre-ES) geohydrologic test plan and (2) the
DepartMent's response to your letter of April 10, 1986, with special
emphasis on the pre-ES time period. A tentative agenda is enclosed
(Enclosure A the suggested dates of the workshop are April 7-9, 1987. in
Richland, Washington. A second workshop will be held after the Site
Characterization Plan (SCP) and associated study plans are released. The
second workshop will address the full geohydrologic testing program and its
operational details (QA plans, procedures, etc.) to the extent they have
been developed.

In arriving at a preferred plan for pre-ES geohydrologic testing, the
Department considered a number of ptions. Those options and their
perceived advantages and disadvantages are presented in the enclosed paper
(Enclosure B). The option we chose served as the basis for the pre-ES
testing program. This program consists of: (1) expansion. of the
hydraulic-head baseline monitoring network with two new multi-level
monitoring wells, (2) additional multi-level observation wells at
intermediate distances between the RRL-2 wells and existing monitoring
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wells,. (3) testing of four separate horizons at the RRI-2 location at the
largest scale achievable, (4) hydrochemical sampling and analysis in
conjunction with each LHS test, (5) radial convergence tracer tests in
conjunction with each MLS test, and (6) reconfiguration of existing
facilities to provide additional observation points. The program is
further explained in Enclosure B and will be discussed at some length
during the first workshop.

The NRC staff has requested to be consulted during plan development and in
pre-test readiness reviews. These workshops constitute a part of that
consultation The NRC staff will be appraised of readiness review status
through their Onsite Representative. In addition, nRC staff are invited to
observe the geohydrologic testing.

As for specific issues raised in your letter of April 1986, our responses
may be found in Enclosure C The NRC staff stated that resolution of their
comments is necessary prior to the initiation of testing and exploratory
shaft construction By this letter and the two workshops, we expect to
make you fully informed of our revised geohydrology testing program.
Should you have any questions about the enclosures or the upcoming
workshop, please feel free to contact Dr. Allan Jelacic (586-9362).

I ook forward to working with the NrC staff on this most important
planning effort.

Sincerely,

Director
Licensing and uality

Assurance Division
office of Geologic Repositories

Office of Civilian Radioactive
Waste Management

Enclosures



ENCLOSURE A

DOE-NRC MEETING
ON

THE GEOHYDROLOGY TESTING PROGRAM
FOR THE HANFORD SITE

BEFORE CONSTRUCTION OF THE EXPLORATORY SHAFT
Richland, Washington

April 7-9, 1987

-AGENDA-

The purpose of this meeting is: (l) for the DOE to present the planned
program of geohydrologic testing at the Hanford site that would precede
construction of the exploratory shaft; (2) for the DOE to respond to concerns
raised by the NRC staff, States and Tribes at the December, 1985, meeting on
SWIP's geohydrology program and in the staff's letter dated April 10, 1986;
(3) for all nterested parties to discuss the planned testing program; (4) for
all interested parties to reach agreement on the planned testing program or to
reach agreement on how to resolve any major concerns with the planned program.





April 9, 1987

8:30 - 10:00



ENCLOSURE

OPTION PAPER

GEOHYDROLOGIC TESTING PROGRAM
FOR THE HANFORD SITE
BEFORE CONSTRUCTION

OF THE
FIRST EXPLORATORY SHAFT



EXECUTIVE SUMMARY

Purpose: To define the geohydrologic testing program to be conducted at the
Hanford site before construction of the first exploratory shaft (ES).

Objectives of testing program: The principal objectives of the pre-ES
geohydrologic testing program are as follows:

* To collect data on geohydrologic conditions that will be changed by
site characterization activities.

* To collect data having the potential for providing an early
indication of the presence of disqualifying conditions.

* To collect data on geohydrologic conditions in order to identify the
effects of the ESF on the geohydrologic system and on subsequent
geohydrologic tests.

* To collect data on geohydrologic conditions that may affect the
design of the ESF or the repository.

Types of tests that are needed: Four types of tests are needed before shaft
construction:

* Baseline hydraulic-head monitoring.
* Large-scale hydraulic stress (LES) tests.
* Hydrochemical sampling in conjunction with LES tests.
* Tracer tests in conjunction with LS tests.

Options evaluated: Five options for the pre-ES geohydrology testing program
were evaluated. As shown below, each has a different degree of risk of not
attaining the objectives of the pre-ES testing program:

Option Risk
a. Baseline hydraulic-head only Very high

b. Baseline hydraulic-head and High
LES testing of one flow top
(Rocky Coulee) with hydrochemical
sampling and tracer tests

c. Baseline hydraulic-head and High
LHS testing of one flow top
(Birkett) with hydrochemical
sampling and tracer tests

d. Baseline hydraulic-head and LES LOw
testing in multiple horizons at
the RRL-2 location with
hydrochemical sampling
and tracer tests



e. Baseline hydraulic-head and LES Very low
testing in multiple horizons at
multiple locations with hydrochemical
sampling and tracer tests

Recommendation: Option d, consisting of baseline hydraulic-head monitoring,
LES tests, hydrochemical sampling and tracer tests at the RL-2 location in
multiple horizons (Rocky Coulee, Cohassett, and Birkett flow tops and the
Cohassett vesicular zone).

Principal strengths of recommended option: The principle strengths of the
recommended option can be summarized as follows:

* Provides.predisturbance hydraulic-head baseline;
* Documents geohydrologic conditions at the RRL-2 site before changes

by ES construction;
X has potential to indicate the presence of disqualifying conditions;
* Provides engineering design data for ESF before the start of

construction;
* Provides hydraulic-stress data base to identify the effects of the

ESF on the geohydrologic system and later geohydrologic tests.

Proposed pre-ES testing program: The principal activities of the pre-ES
testing program include:

* Drill and install multilevel piezometers in DC-24 and DC-25 and allow
system equilibration;

* Drill and install multilevel piezometers in DC-32 and DC-33 and allow
system equilibration;

* Modify existing monitoring wells DC 4/5, RRL-2A, RRL-6, rRL-14,
RRL-17, DC-16, and McGee;

* Use well RRL-2B to perform LES tests, hydrochemical sampling, and
tracer tests in the Rocky Coulee, Cohassett, and Birkett flows.

Expected schedule impact: The proposed pre-ES geohydrologic testing program
will require approximately 22 months from the start of drilling.
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A. ISSUE

The construction and operation of an exploratory shaft facility (ESF) at
the anford site will significantly alter the existing geohydrologic
system. These changes could compromise the results of some key geohydro-
logic tests if performed after ESF construction starts. Given this
circumstance, a problem exists to define a pre-ES geohydrologic testing
program which provides necessary data before the disruptive events caused
by the ESF and provides reliable information for resolving licensing

* issues.

B. BACKGROUND

1. Current Understanding of the GeoHYdrology at Hanford Site

The candidate site for a geologic repository at Hanford is in the
Cold Creek valley, a topographic and structural basin that slopes
southeastward and opens toward the Columbia River. The Hanford
site is underlain by at least 50 basalt flows with a cumulative
thickness greater than 3,000 (Exhibit I). The candidate reposi-
tory horizon (dense interior of the Cohassett flow) lies between
807 and 1,100 m below ground surface in the Grande Rnde Basalt.
Basalt flows generally consist of an upper vesicular and/or brec-
ciated flow top overlying a dense, jointed interior. Flow tops
typically account for about 15-percent of the total flow thickness.

The main ground-water occurrence and horizontal movement in the
basalt formations is within the flow tops and the sedimentary inter-
beds that separate some flows. Vertical ground-water movement
between flow tops is constrained by the basalt flow interiors, which
appear to act as aquitards. Current geohydrologic understanding
allows more than one conceptual flow model. One model being
considered has hydraulic boundaries coincident with the anticlines



that bound the Cold Creek syncline. Te model has both
horizontal and vertical components of flow, with a horizontal
pattern of flow that tends to reflect the shape of the Cold
Creek syncline. Although not controlled by the structural dip,
the direction of horizontal flow tends to be similar to the
direction of dip of the basalt, with flow paths that trend
southwest beneath the candidate repository and may turn
southeastward in the vicinity of the synclinal axis (see the
conceptualized potentiometric map in Exhibit II). Some upward
movement of ground water through fractures in the Grande Ronde
Basalt is thought to occur at least up through the lower part of
the overlying Wanapum Basalt. Above the Wanapum, vertical flow
is thought to be mostly downward through the Saddle Mountains
Basalt into the upper part of the Wanapum. In addition to
available hydraulic-head data, hydrochemical data support the
concept of vertical ground-water movement.

Horizontal hydraulic conductivities in flow tops and interbeds
have been estimated from more than 200 single-hole, small-scale
hydraulic stress tests in some 35 boreholes across the Hanford
site. About 40 of these tests are from flow tops in the Grande
Ronde Basalt. The radius of influence of each of these tests is
probably small and representative of very local conditions
around the borehole.

Measured flow top conductivities have ranged over 10 orders of
magnitude. A more well-defined hydraulic conductivity field is
necessary for improved confidence in calculations of
radionuclide transport and ground-water travel time..

For the dense flow interiors, horizontal hydraulic
conductivities estimated from field tests have a range of 6
orders of magnitude, the highest value being about 7 orders of
magnitude lower than the highest value estimated for the flow
tops. No measurements of vertical hydraulic conductivity in the
dense interiors have been made, and thus a low level of
confidence exists over what constitutes a representative range
for purposes of calculating flux, travel time across flow
interiors, and inflow to the ESF and repository. The ratio of
vertical to horizontal hydraulic conductivity for flow interiors
is unknown but is currently estimated to be approximately 3 to .

Two small-scale tracer tests have been conducted in the McCoy
Canyon flow top of the Grande Ronde Basalt. From these tests,
longitudinal dispersivity values have been calculated and
effective-thickness estimates have been made. Dispersivity and
effective thickness are important variables in calculating
ground-water travel time and radionuclide transport. However,
because of the limited data base, a large uncertainty is
associated with what constitutes representative ranges of values
for these variables.

A more detailed discussion of current knowledge about the
geohydrology at Hanford, including numerical ranges of hydraulic
parameters, is given in Appendix A.
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2. Concerns Raised by the Nuclear Regulatory Commission

The geohydrologic testing program at Hanford has been the subject of
criticism by various organizations outside the Department. The
concerns expressed by the staff of the Nuclear Regulatory Commission
(NRC) typify many of the criticisms. n December 1985, DOE/RL held a
workshop to inform the NRC staff about plans for the first
large-scale hydraulic stress (LHS) tests; summary meeting minutes and
a subsequent letter (Appendix ) document the staff's concerns. Some
of the concerns that have affected the pre-ES testing program are
briefly summarized below.

Limitations of current monitoring facilities need to be assessed; if
necessary, facilities should be upgraded. Numerical modeling of the
monitoring network's adequacy would be desirable before testing.

Monitoring facilities were considered inadequate for the LES tests
due to the lack of wells at intermediate distances (150 to 2250 m)
from the pumping well and the small number of observation wells in
the irkett flow.

The NRC staff agreed that the DOE had demonstrated the ability to
predict water-level trends well enough to support LES testing.
However, those trends would have to be reestablished after drilling
new monitoring wells. They recommended sequential activities in
order to minimize mutual interference (e.g., establish hydraulic-head
baseline before LES testing). The NRC staff called on DOE to
establish conservative baseline acceptance criteria.

As for LES testing, the NRC staff favored tests of the Cohassett flow
top and vesicular zone. They also recommended a very large pump test
of a highly transmissive unit in order to investigate the boundaries
of the geohydrologic system. Further details about NRC's concerns
may be found in Appendix B. Those concerns were considered in
defining the recommended pre-ES geohydrologic testing program in this
option paper.

C. DISCUSSION

1. Objectives of the Pre-ES Testing Program

The overall objective of the geohydrologic testing program is to
provide sufficient data to determine whether the site is qualified
for licensing in terms of the governing regulations (10 CFR 60, 10
CFR 960, and 40 CFR 191). The pre-ES testing program will satisfy
some of the information needs derived from the above regulations.
Initially the program focuses on collecting information about
conditions that may be significantly changed or rendered unobtainable
(i.e., conditions that are "perishable") after shaft construction.
In addition, the pre-ES testing program is structured to provide an
earLY indication of whether disqualifying conditions (as defined in
10 CFR 960) present beFORe proceeDINg wiTH construction of the
ES, to provide data on geohydrologic conditions that may affect the
design of the ESF or the repository, and to collect data on
geohydrologic conditions in order to identify the effects of the ESF
on the geohydrologic system and on subsequent geohydrologic tests.
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2. Identification of Pre-ES Tests

The geohydrologic testing needs for the Hanford site were determined
by examining the Department's Issues Hierarchy for a Mined Geologic
Disposal SYstem (DOE/RW-O101, September 1986) for issues whose
resolution require geohydrologic tests. Those issues having
geohydrologic test requirements are listed in Exhibit III. For each
issue, the geohydrologic information needs that comprise the issue,
the types of geohydrologic parameters that comprise the information
need, the kind(s) of test(s) needed to obtain the parameter values,
and the timing or sequencing of each test are identified. The timing
of each test-that is, before or after ES construction-was
determined by consideration of the following factors: a) potential
for monitoring "perishable" conditions, b) potential for obtaining an
early estimate of important design parameters, c) potential for early
recognition of disqualifying conditions, and d) potential for
unacceptable interference from the ESF.

Only two issues contain disqualifying conditions which can be
evaluated solely with geohydrologic information. These are
postclosure geohydrology (Issue 1.9.1 with respect pre-waste
emplacement ground-water travel time) and preclosure hydrology (Issue
4.1.4 with respect to engineering measures beyond reasonably
available technology). Criteria for evaluatinG the PresenCe of
disqualifying conditions are given in Exhibit IV; tests needed to
provide data to evaluate the site against these criteria are also
identified. Should the testing program provide data that exceed the
evaluation criteria and thereby indicate the potential presence of a
disqualifying condition, all available data related to that criterion
will be evaluated and/or additional testing will be performed to
confirm whether the data are representative of the site and the
condition is pervasive across the site.

The approach described herein led to the identification of four types
of tests that will be conducted before ES construction: (1) baseline
hydraulic-head monitoring, (2) large-scale hydraulic stress (LES)
tests, (3) hydrochemical sampling in conjunction with the LES tests,
and 4) tracer tests in conjunction with the LES tests.

Baseline hydraulic-head monitoring establishes the horizontal and
vertical hydraulic-head distribution in and near the site. This test
will provide the potentiometric surfaces of key hydrostratigraphic
horizons before disturbances of the ground-water flow system by other
site-characterization activities. Such activities include LS
testing, shaft sinking, construction of the ESF, and subsequent
dewatering for underground testing in the ESF. Establishment of the
hydraulic-head baseline for undisturbed conditions is necessary to
evaluate the postclosure performance of the repository. Baseline
monitoring should also enable test-induced perturbations to the
geohydrologic system to be distinguished from background changes from
other causes (e.g., seasonal fluctuations).

Large-scale hydraulic stress (LES) tests will yield hydraulic
parameter values that contribute to the evaluation of ground-water
flux, ground-water travel time, and solute transport characteristics
of hydrostratigraphic units at, above, and below the
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proposed repository horizon. Such tests must be performed at the
repository location prior to ESF construction because these
construction activities will disrupt the site geohydrologic system.
The disruption could be such that subsequent LS tests in the area of
the ESF cannot be analyzed to an acceptable level of confidence.

E.ydrochemical sampling would be conducted in conjunction with
ground-water withdrawal during LS tests. Such sampling and analysis
will aid in defining the hydrochemical baseline for interpreting
ground-water flow conditions. In addition, radioisotope analyses of
samples taken for age-dating purposes will be used along with
existing data to evaluate the presence of a disqualifying condition.

Tracer tests in conjunction with LES tests would yield values for the
effective porosity of selected flow tops. Effective porosity is
necessary in order to calculate travel times along ground-water flow
paths. Effective porosity in the vicinity of ESF construction may be
considered a perishable condition due to the potential effects of
dewatering and grouting. The tracer tests would also provide
dispersivity values needed for solute-transport modeling.

3. Impacts of the ESF on the Local Ground-Water System

As already mentioned, the pre-ES geohydrology testing program should
be designed, in part, to collect data on geohydrologic conditions
needed to predict and interpret the effects of the ESF on the
geohydrologic system and on subsequent geohydrologic tests.

Possibly the most significant change in the local ground-water flow
system that could result from drilling the exploratory shafts is an
increase of several orders of magnitude in the vertical hydraulic
conductivity within the zone of damaged rock adjacent to the shafts.
If the pressure grouting of the shaft liner does not effectively seal
the annular space or penetrate the damaged-rock zone, the increased
vertical hydraulic conductivity could cause individual heads in
successive flow tops to reach a common hydraulic head or could lead
to an overestimation of the natural system's vertical leakage across
the intervening dense flow interior during subsequent LS tests. The
most effective solution is to avoid any problem resulting from
drilling the ES by completing the necessary geohydrologic testing
before shaft construction. Post-ES geohydrologic tests, especially
in regard to the ability to demonstrate effective sealing of shafts,
are planned in order to quantify these potential effects.

Construction, operation, and testing of the underground testing
facility could also have significant effects on geohydrologic
conditions (e.g., hydraulic head) and hydraulic properties (e.g.,
vertical hydraulic conductivity of the Cohassett flow interior).
These effects may include:

* Creation of a damaged rock zone around the drifts induced by
drilling and blasting. The vertical hydraulic conductivity in
the damaged-rock zone may be significantly increased as the



apertures of existing fractures are inCreased or as new
fractures are opened. This damaged rock zone may extend several
drift diameters in any direction, potentially intersecting both
the Cohassett vesicular zone and the Birkett flow top.

* Fracturing around the underground workings induced by stress
redistribution over a period of several months. Such fracturing
may also significantly increase the vertical hydraulic
conductivity in the Cohassett dense interior, potentially
intersecting both the Cohassett vesicular zone and the Birkett
flow top.

* Hydraulic-head changes. The ESF workings will be at atmospheric
pressure, whereas the ground water within fractures in the
Cohassett dense interior and in adjacent flow tops is confined
at 1300 to 1500 psi. A very large head differential towards the
underground workings will result in inflow to the underground
workings and an attendant reduction in hydraulic head in the
Cohassett and other flows to distances as great as several
kilometers (Exhibit V). In essence, the dewatering of the
underground testing facility will have the effect of a long,
horizontal well, with the volume of water withdraw (estimated to
range from less than 1 gpm to more than 1000 gpm) potentially
much greater than the pumping rates of the small-diameter wells
used for post-ES ES testing. This is especially true if any
discrete, through-going, highly transmiSsive, vertical features
are encountered in the excavation for the underground testing
facility.

D. OPTIONS

Several options have been considered for the pre-ES geohydrologic testing
program, ranging from establishing only the site hydraulic-head baseline
to performing virtually the entire surface-based geohydrology testing
program for the Hanford site. For purposes of this analysis, five options
are considered:

option (a)

Option .(b)

Option (c)

Establish the site hydraulic-head baseline only. This
option would provide information on hydraulic-head
conditions that may be significantly changed by subsequent
site-characterization activities.

Establish the baseline, conduct one LES test in the Rocky
Coulee flow top (the basalt flow immediately above the
proposed repository flow), collect hydrochemical data and
perform tracer tests in the Rocky Coulee flow top at the
RRL-2 location. This option would test what is presently
considered the first transmissive flow top above the
repository horizon.

Establish the baseline, conduct one LES test in the Birkett
flow top (the basalt flow immediately below the repository
horizon), collect hydrochemical data and perform tracer
tests in the Birkett flow top at the RRL-2 location. This
option would provide for the investigation of the most
transmissive unit in proximity to the repository horizon.
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Option (d) Establish the baseline, conduct LS tests, collect
hydrochemical data and perform trater tests in multiple
horizons at the RRL-2 location. This option would allow
direct testing of transmissive intervals in the Grande
Ronde Basalts above, below, and including the repository
horizon at the ESF site.

Option (e) Establish the baseline, conduct LS tests, collect
hydrochemical data and perform tracer tests in multiple
horizons at several different locations around the
candidate site. This option would provide areally-
distributed information on the geohydrologic properties of
basalt flows around and including the repository horizon.

These options and their apparent advantages and disadvantages are compared
below and summarized in Exhibit VI.

1. Option (a)

Description. This option assumes that all hydraulic testing can be
performed and adequately interpreted after the exploratory shafts and
the underground testing facility are completed. Measurements of
water levels would be taken in about 35 existing facilities. Two new
nested piezometers, DC-24 and DC-25, would be added to this network
in order to meet minimal needs for the hydraulic-head baseline. The
establishment of a baseline would provide information on
three-dimensional flow direction, which is important in calculating
the pre-waste emplacement ground-water travel time and, hence, in
performance assessment.

Advantages. This option would have the least effect on the ESF
schedule and would yield data on conditions that may be changed by
shaft construction.

Disadvantages. Option (a) would provide insufficient information for
identifying disqualifying conditions and no information for the
design of the exploratory shaft facility or the repository.
Furthermore, this option would provide no geohydrologic testing data
on which to base interpretations of post-ES geohydrologic test
results or to predict the effects of ESF construction. Such a
limited program would draw little support from the technical
community.

2. Option (b)

Description. This option would consist of option (a) plus one LS
test, collection of hydrochemical data and tracer tests in the Rocky
Coulee flow top. The Rocky Coulee flow top (Exhibit I) is currently
considered the first unit above the Cohassett flow having
sufficiently high hydraulic conductivity to provide an important
lateral flow path to the accessible environment.

Site facilities are presently configured for the LS test in the
Rocky Coulee flow top and include RRL-2 (A, B, C), DC-19, DC-20,
DC-22, DC-23, RRL-14, and RRL-17. However, two new nested
piezometers, DC-32 and DC-33, would be installed about 1000 meters
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southwest and southeast of the RRL-2B location, respectively, before
the Rocky Coulee LHS test. In addition, several monitoring points
will be established in the Birkett flow top. The test would be
conducted by pumping from the Rocky Coulee flow top (at RRL-2B) and
measuring drawdowns and pressures in the monitoring facilities listed
above. Responses to pumping would be monitored in the Ginkgo flow
top, the Rocky Coulee flow top, flow tops above and below the pumped
zone, and in the Cohassett dense interior.

Advantages. Option (b) requires no major reprogramming of site
activities, because the Rocky Coulee test conforms to the current
test plan and existing or planned facilities, except for wells DC-32
and-33; thus, disruption of the ES schedule would be minimal. Tests
conducted under this option would yield data on geohydrologic
conditions in the Rocky Coulee flow top that may changed by shaft
construction and would produce some of the information needed to
identify the presence of disqualifying conditions.

Disadvantages. The tests would provide little information for
engineering design, little information on the repository horizon and
adjacent horizons, and limited information on the effects of the
shafts and the underground testing facility on future geohydrologic
tests. In addition, there are reasons to believe that a pre-ES test
program of such limited scope would not be acceptable to much of the
technical community.

3. Option (c)

Description. Option (c) consists of option (a) plus a single LES
test, the collection of hydrochemical data, and tracer tests in the
Birkett flow top. There are indications that the Birkett flow top
(Exhibit I) (immediately below the Cohassett dense interior) is more
transmissive than the Cohassett and Rocky Coulee flow tops and could
yield a more a really-extensive LES test. Limited data indicate that
the Birkett flow top could be the major contributor to water inflow
to the underground testing facility. Because of the proximity of the
flow top to the repository horizon, it is important to characterize
the Birkett in order to assess site performance and to obtain data
for ESF and repository design.

Site facilities are presently not set up for an LES test in the
Birkett flow top; a pumping well would have to be provided by deepen-
ing RRL-2B. In addition, several monitoring boreholes (i.e., RRL-2A,
RRL-6, RRL-17, RRL-14, DC 4/5, and DC-16) would need to be
reconfigured and two new nested piezometers, DC-32 and DC-33, would
be installed about 1000 meters southwest and southeast of RRL-2B,
respectively. The Birkett could probably be pumped at a greater rate
than that expected for the Rocky Coulee test of option (b). The
effects of the test on hydraulic heads would be monitored in the
Birkett flow top, the Cohassett dense interior and flow top, the
Rocky Coulee flow top, and the Umtanum flow top.

Advantages. Because the Birkett flow top may be the most
transmissive of the flow tops in the upper part of the Grande Ronde
Basalt at the candidate site, and because it is immediately adjacent
to the base of the Cohassett flow, an LES test in the Birkett flow
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top has the Vest potential for assessing the hydraulic
characteristics of the Cohassett dense interior, particularly the
vertical hydraulic conductivity. This test has some potential for
indicating the presence of disqualifying conditions and would provide
engineering information.

Disadvantages. Option (c) would require a significant effort to
drill and reconfigure boreholes for pumping or monitoring. Some
delay in the ES schedule may occur. Because of the limited scope of
LES testing in the vicinity of the exploratory shafts before the
start of shaft construction, option (c) would not be acceptable to
some of the technical community.

4. Option (d)

Description. This option consUts of option (a) plus LES tests, the
collection of hydrochemical data, and tracer tests in the Rocky
Coulee, Cohassett and Birkett flow tops and the Cohassett vesicular
zone. It is based on the assumption that the drilling and
construction of the exploratory shafts and the underground testing
facilities will result in a significant disruption of the
geohydrologic system.

Existing boreholes and planned piezometer nests DC-24 and DC-25 would
provide the necessary hydraulic-head baseline data. As in option
(c), several existing boreholes would need to be reconfigured to
optimize monitoring locations in the horizon being tested.
Furthermore, it will be necessary to install new nested piezometers
DC-32 and DC-33 about 1000 meters southwest and southeast of RRL-2,
respectively. The sequence of testing would be the Rocky Coulee flow
top, the Cohassett flow top, the Cohassett dense interior (vesicular
zone), and the Birkett flow top, unless further and more detailed
planning identifies a technically more advantageous approach. LES
tests would be performed in each unit capable of adequate sustained
yield for an appropriate duration. Small-scale injection tests would
be performed in those units not sufficiently transmissive for an LES
test.

Advantages. Option (d) would establish the necessary hydrologic
baseline and provide for "perishable" geohydrologic conditions in key
basalt flow tops and dense interiors (especially the proposed
repository horizon, the Cohassett dense interior) prior to sinking
the exploratory shafts. The tests would provide information on
whether disqualifying conditions are present near the ESF and would
yield a substantial amount of information important to ESF and
repository design. In addition, the tests would provide information
useful in evaluating the effects of ESF construction on the hydraulic
characteristics of the geohydrologic system. The tests would
establish a data base that could be essential for interpreting
subsequent LES tests conducted during underground testing
activities. This option s considered more technically defensible
and one that would receive appreciable acceptance from the technical
community.

Disadvantages. Option (d) would result in delays in the ES schedule,
largely because of the time needed to prepare for and carry out the
full series of LS tests at the RRL-2 location.
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5. Option (e)

Description. This option differs from option (d) only in that it
incorporates LHS tests at other pumping centers in addition to
RRL-2. These other pumping centers would serve to better define
potential heterogeneities in the basalt flows tested at RRL-2.
Whereas all of the facilities outlined in option (d) would be needed,
the number of additional pumping and monitoring wells necessary for
option (e) has not been determined.

Advantages. Option (e) would yield definitive data on perishable
geohydrologic conditions, information needed for ESF and repository
design, and information on whether disqualifying conditions are
present at the site. In addition, the tests would cover much of the
candidate-area study zone and help define geohydrologic boundaries.
Option (e) would have the greatest support of the technical community.

Disadvantages. Option (e) would cause major delays in the ES
schedule and expenditure of substantial funds before the start of ES
construction.

E. RECOMMENDATION

The five options described in the preceeding section are associated with
various degrees of risk of not attaining the objectives of the pre-ES
geohydrology testing program.

Option (a) has very high risk because it satisfies only one of the several
objectives of the pre-ES geohydrology testing program - establishing the
hydraulic-head baseline. Under this option, definitive testing results
necessary to resolve some licensing issues would be subject to the
uncertainty caused by interference from the ESF. This uncertainty may be
sufficiently large to cast doubt on all subsequent test results and
prevent issue resolution. Such an outcome may compromise the site's
licensability.

Option (b) is deemed to have a high risk. Whereas the results of a single
test of the Rocky Coulee flow top could provide some data indicative of
the presence of disqualifying conditions,the test would have limited
value in meeting other objectives. The single test will not define the
hydraulic properties sufficiently to discriminate subsequent test results
from the disruptive effects of the ESF. At best, the hydraulic
characteristics of the Rocky Coulee flow top will be well defined while
the potential for a good estimate of the hydraulic characteristics of
adjacent flows may be very limited.

Option (c) is also considered to have a high risk for much the same
reasons as option b). However, this option does have the potential for
yielding more useful information over a broader areal extent if the
Birkett flow top proves to be as transmissive as expected. The Birkett
test should also allow better inferences as to the properties of the
Cohassett interior than option (b).

Option (d) is a low risk option because values of many of the hydraulic
properties of the Grande Ronde Basalt in the vicinity of the ESF would be,
obtained before shaft construction. It would provide information about
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disqualifying conditions near the RRL-2 location and useful design
information on the expected behavior of the Cohassett dense interior.
This option would yield a data base from which to evaluate the results of
post-ES tests.

Option (e) has a very low risk because it would give a three-dimensional
perspective on a substantial portion of the site before the start of other
site characterization activities. Testing from several pumping centers
should establish, with a high degree of confidence, the ability of the
Cohassett dense interior to host a repository. Any subsequent
geohydrologic testing would be largely confirmatory.

Given these considerations, including the many past criticisms leveled by
NRC and others, it is recommended that the prudent, low-risk approach
represented by option (d) be adopted. This option would give the best
opportunity for satisfying pre-ES geohydrologic testing program objectives
without major delays in other components of site characterization.

The basis for the logic of the program and activities required to
implement the program, including construction of new facilities, are
explained in Appendix C.

F. APPROVALS

The recommended option is approved and the activities required to
implement the Option may proceed as proposed.

Approve: Ralph Stein
Director

Disapprove: _ Engineering and
Geotechnology Division

Comments:

Date: 3/1 7

Approve John Anttonnen
Assistant Manager for Commercial

Disapprove: Nuclear Waste -

Richland Operations Office
Comments:
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Approve: Stephen Kale
Associate Director

Disapprove: Office of Geologic Repositories

Comments:

Date:

G. NEXT STEPS

Subsequent activities related to the implementation of the recommended
approach are presented in a diagram (Exhibit VII) and include the
development of: (a) a strategy for the total geohydrology program; (b) a
revised issue resolution strategy; (c) Section 8.3.1.3 of the Site
Characterization Plan (SCP); (d) gechydrology-related study plans; (e)
approved drilling plans for wells DC-24, -25, -32, and -33; (f) numerical
analyses required to support planning decisions; and (g) responses to NRC
concerns. The goal is to conduct an NRC workShop on the pre-ES
geohydrology program in April, 1987 and to start drilling of DC-24 and
DC-25 by September, 1987.

At least two workshops with the NRC staff, States and affected Indian
Tribes will be necessary before the start of testing. The objective of
the first workshop will be to obtain closure on the pre-ES geohydrologic
testing program and the resolution of earlier NRC comments. Preparation
for this workshop will require the completion of the pre-ES geohydrology
testing strategy and a comment-response document. Materials needed for a
second workshop include the issue resolution strategy, Section 8.3.1.3 of
the SCP, the hydrology-related study plans and documentation supporting
the first test, such as test plans with specifications, QA plans and
procedures, baseline acceptance and test-decision criteria, and numerical
analyses supporting planning decisions. The second workshop would occur
soon after issuance of the SCP.
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Stratigraphy of the Columbia
from within the Grande Ronde
sediments within the RRL.
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CONCEPTUALIZED POTENTIOMETRIC SURFACE NEAR TOP OF
GRANDE RONDE BASALT, COLD CREEK SYNCLINE,
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SUMMARY OF HYDROLOGIC
ISSUES HAVING GROUND WATER



Issue

1.2 Individual
Protection

1.4 Waste Package
Life

1.5 Release Rates

1.6 Groundwater
Travel Time



issue Information Needs

Hydraulic parameters
and boundary conditions
within and surrounding
CASE

ParAmEters Tests TIMING NEED COMMENTS

Same as previousSame as previous Infor-
mation need
plus
hydraulic properties or
other evidence of
hydraulic
boundaries and leakance
in hydrographS of LHS
tests and as Indicated
by regional flow system
modeling

Concentration of
carbon Isotopes C-12
C-3, C-14). C-36.
H-3, -129, deuterium,
0-18. major dissolved
and suspended solids
and ases. p. temp..
in flow tops of
Birkett, Cohassett.
Rocky Coulee,
Untanti, and perhaps
others

Same as previous

Hydrochemistry of
upper Grande Ronde
water n vicinity of
CAS?

Samples from drill
and test wells

LHS tests:
RRL-2
Others

Samples from other
available wells

Pre ES for some
Post ES for others

Pre ES for: Identifying
disqualifying condition

Pre ES
Post ES

Depends on results of
RRL-2 tests

As many pre ES
as possible from
available wells

Pre ES for: identifying
disqualifying condition

1.7 Performance
Confirmation

Hydraulic properties
of Cohassett interior
and flow toP and
Birkett flow top
immediately adjacent
to repository excava-
tion

Sane as 1.6 Various in situ tests
In repository excava-
tion during and after
construction (to be
designed later)

Post ES
(during and after
repository con-
struction)

1.8 Favorable and
Adverse Conditions

Ground-water flow rates
to ESF and repository
during construction
and operation

Specific storage and
Kv of Cohassett flow
interior and Km and
storativity of Birkett
and Cohassett flow
tops

' Same as 1.4 Same as 1.4 Pre ES for: identifying
disqualifying condition;
engineering design data

"c
Combustible gas
inflow to ESF and
repository during
construction and
operation

Concentration of major
dissolved gases n
Birkett. Cohassett
and Rocky Coulee flow
tops

Same as 1.6 plus
hydrochemistry tests

Same as 1.6 plus
hydrochemistry tests



ISSUE

1.9 Postclosure
Guidelines

1.11 Repository
Design

INfOrmatiOn Needs Parameters

Boundary Conditions Same as 1.6
and distribution of
hydraulic properties
of flow tops-Umtanum.
IcCoy Canyon. Birkett.
Cohassett to Ginko

Hydraulic properties of Same as 1.6
flow nteriors-Birkett.
Cohassett, Rocky Coulee

Hydrochemistry of Same as 1.6
groundwater in flow tops

Inflow rates of water Same as rela
and combustible or information
toxic gases to 1.8 and 4.1.
repository

Hydraulic properties Same as 1.6,
of Cohassett flow and 1.0
Interior and adjacent
flow tops surrounding
the repository

Tests

Same as 1.6 and 1.4

Same as 1.6 and 1.4

Same as 1.6 and 1.4

Same as 1.8 and 4.1.4'

Same as 1.6 and 1.X

11mine Need

Same as 1.6 and 1.4

CommEnts

Pre ES for: Perishable
condition. identify .
disqualifying conditIOn

Same as 1.6 and 1.4

Same as 1.6 and 1.4

Same as 1.8 and 4.1.4 Pre ES for: same as .8ated
need in
.4

1.7, Same as 1.6 and 1.7

1.12 Seals
Postclosure

2.6 Waste Package
Design Preclosure

2.7 Repository Design
Preclosure

4.1.1 Ease and Cost
of Construction

4.1.3 Rck
Characteristics

Hydraulic conductivities
of seals and zone be-
tween seals and rock or
casing

Ground-water flux past
package

Same as 1.1. 1.2. 1.6.
1.8. 1.9

Water and gas nflow
to repository

Distribution of
hydraulic properties of
Cohassett flow Interior
and adjacent flow tops

Same as Information
need

Same as 1.4

Same as 1.1, 1.2. 1.4.
1.6

Same as 1.8

Same as 1.1. 1.2. 1.6

Hydraulic and tracer
tests in borehole
and shafts plus lab
tests

Same as 1.4

Same as 1.1. 1.2. 1.4.
1.6

Same as 1.8

Post ES

Same as 1.4

Same as 1.1.
1.6

Same as 1.8

1.2. 1.4 Pre ES for: same as 1.8

Same as 1.1. 1.2. 1.6 Same as 1.1. 1.2. 1.6

4.1.4 Preclosure
Hydrology

Ground water and gas
inflow to SF and
repository

Same as 1.8 Same as 1.8 Same as 1.8 Pre ES for: same as 1.8



issue InformatIon Needs

4.2 Repository design: Same as 1.8 and 1.11
nonradiological
worker safety

4.4 Repository design; Same as 1.8 and 1.11
adequate technology
for repository
construction,
operation, closure.
decomissioning

4.5 Repository design: Same as 1.11
cost of waste
packages and
repository

ParaSess

Same as 1.8

Same as 1.8

Same as 1.8

Tests

Same as 1.8

Same as 1.8

Same as 1.8

Sameas Nled

Same as 1.8

Same as 1.8

Same as 1.8

Pre ES for: same as 1.8

Pre ES for: same as 1.8

Pre ES for: engineering
design data
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STRATEGIES TO INVESTIGATE DISQUALIFYING CONDITIONS (Cont'd)
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APPENDIX A

Geohydrology of the Hanford Site

Within the northern half-of the Columbia Plateau, composite potentiometric
surfaces have been mapped and data limitations described. One surface is
drawn for each hydrostratigraphic unit: Saddle Mountains, Wanapum, and
Grande Ronde asalts. These data suggest that the Pasco Basin is an area
of regional ground-water flow convergence. This is expected since the
basin occupies the lowest topographic point in the plateau. Knowledge of
vertical hydraulic head distributions across the plateau (outside of the
Hanford site) is limited to about 12 piezometers established by the
Washington Department of Ecology and numerous composite wells (within a
single formation) developed for agricultural use. Generally, these data
show a trend of decreasing head with increasing depth. This means
ground-water recharge is taking place at the monitored locations.
Comparison of the above-mentioned potentiometric Surfaces also suggests
recharge is taking place across large portions of the plateau.

Hydraulic heads are monitored in 35 wells on the Sanford site in support
of the basalt studies. Most head measurements are within single basalt
flow tops or interbeds rather than composite measurements of several
hydrostratigraphic units. Within the central part of the controlled area
study zone, the observed horizontal head gradients in the basalts appear
to range between 10-5 and 10-4. Vertically, head gradients are directed
downward across the Saddle Mountains Basalt and upward across the lower
Wanapum and Grande Ronde Basalts, convergency in the upper Wanapum.

Within the area bounded by multilevel piezometer wells DC-19, 20, and 22,
ground-water movement in the Wanapum and Grande Ronde Easalts appears to
be south to southwest. The local hydraulic influence of geologic
structures (mtanum Ridge-Gable Mountain anticline, YaKiMa Ridge
anticline, and the Cold Creek flow impediment) bordering the proposed
repository site requires further investigation.

Horizontal hydraulic conductivities estimated from field tests within flow
interiors range between 10-15 and 10-9 m/s. No definitive estimates of
vertical hydraulic conductivity within flow interiors presently exist.
The ratio of vertical to horizontal hydraulic conductivity for flow
interiors is estimated to be approximately three to one.

More than 200 single-hole, small-scale hydraulic tests have been completed
in flow tops and interbeds in some 35 boreholes across the anford site.
These data have identified the stratigraphic locations of several
significant sources of ground water and have provided information about
the spatial variability of conductivities within individual flow tops and
interbeds. Values as large as 10-2 m/s or as small as 10-12 m/s are
reported. The geometric mean for the flow tops and interbeds of the
Saddle Mountains and Wanapum Basalts is 10-5 to 1 4 m/s. The geometric
mean for Grande Ronde Basalt flow tops is between 10-8 and 10-7 m/s.

Some hydraulic testing of tectonic features has occurred. This includes
the few faults or shear zones penetrated in boreholes or the large-scale
testing of major geologic structures. The tectonic features tested have
equivalent hydraulic conductivities that are either high (10-3 to 10-4
mis) or low (less than 10-1l m/s).
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Two small-scale tracer tests have been conducted in the flow tops of the
McCoy Canyon flow of the Grande Ronde Basalt. Longitudinal dispersivity
values reported were 0.46 and 0.84 m and effective thickness estimates
were 2 x 10-3 and 3 x 10-3 m Estimates of large-scale transverse
dispersivities for Wanapum and Grande Ronde Basalts were also calculated
by modeling changes in chloride concentrations. Transverse dispersivLties
ranging from 20 to 370 m were reported. Values of about 45 are
interpreted as most reliable.

Specific storage values reported from field tests of basalt flow tops
range between 10-4 and 10-, /m. By assuming reasonable ranges for
compressibility of fractured and solid rocks, specific storage values for
basalt flow interiors are estimated to be about 10-6 to 10-7 l/m.

Ground waters in basalt aquifers across the Columbia Plateau are
relatively dilute, bicarbonate waters with cation ratios
(Na+K)/(Na+K+CaiMg) varying between 12 and 99 percent. Low values
correspond to recently recharged waters and high vlues exist in older,
more evolved waters. Ground-water ages vary from approximately 5.000 to
over 30,000 years, as estimated from the percentage of modern carbon-14
present in water-samples. Chlorine-36 analyses indicate that ground-water
ages in the Grande Ronde Basalts at the controlled area study zone are
greater than 100,000 years. Data on ground-water ages are sparsely
distributed in the Columbia Plateau; therefore, it is not possible to
rigorously evaluate ground-water travel times from expected recharge to
discharge areas using age-dating techniques.

Beneath the anford site, shallow basalt water is of a sodium-bLcarbonate
chemical type; deep basalt water is of a sodium-chloride chemical type.
On a location-by-location basis, chemical and isotopic shifts can be
pronounced and are believed to delineate flow system boundaries, chemical
evolution taking place along flow paths, and ground-water mixing. Most
ground waters sampled from across the Columbia Plateau appear to be
compositionally similar to shallow ground water from the Eanford site as
represented by water samples from springs, the unconfined aquifer, and the
Saddle Mountains Basalt. These similarities exist for major cations,
anions, pH, and the stable isotopes of hydrogen, carbon, and oxygen.
There are no reported ground-water analyses from the regional data base
that manifest the same degree of enrichment in sodium, chloride, and
fluoride as do most Wanapum and Grande Ronde ground waters underlying the
Hanford site.

An analysis of hydrochemical data suggests that a geochemical evolutionary
trend exists that developed as a result of rock and water interaction. It
appears that dissolution-precipitation reactions involving volcanic glass,
plagioclase feldspar, calcite, clays, and zeolites are important
components in this process. Evidence also suggests that the deep Grande
Ronde Basalt waters form an evolutionary trend distinct from shallower
waters. This deep ground water is thought to move upward in the
stratigraphic section and mix with shallower ground water. The best
evidence for such mixing exists in the Wanapum Basalt beneath the central
portion of the controlled area study zone. Several preliminary conceptual
flow models have been developed and data needs have been identified. On a
regional basis, the Pa;co Basin appears to be an area of regional
ground-water flow convergence. Although specifics are sometimes
unavailable, it is proposed that the shallow basalts are locally recharged
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and discharged within sub-basins of the Columbia Plateau, 
while deeper

basalts are part of a larger, regional flow system. The topographic and

hydraulic effects of major anticlines trending generally east-west 
across

the plateau likely contribute to the development of local flow 
systems and

complicate (i.e., impede, redirect, or vertically mix) interbasin

ground-water movement.

The layered geology at the controlled area study zone consists of

alternating basalt flows containing high to low-conductivity 
intraflow

units. Such heterogeneity causes rectilinear, three-dimensional

ground-water movement to occur with lateral movement in flow tops and

interbeds and vertical movement across flow interiors. HYdrochemical data

suggest two possible conceptual models for ground-water movement within

the controlled area study zone. One model proposes that upward

ground-water movement is largely restricted in the central portion of the

controlled area study zone. Subsequent lateral flow to the east within

the Wanapum Basalt creates a plume of mineralized waters that traces the

direction of ground-water movement. In the second model, a stagnant or

near-stagnant flow system is proposed in the upper Cold Creek syncline.

This condition s created by the presence of the Cold Creek flow

impediment, Umtanum Ridge-Gable Mountain antIcline, and the Yakima Ridge

anticline. In this model, the degree of lateral flushing increases to the

east and southeast where the syncline opens and the anticlines die out.
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APPENDIX B

NUCLEAR REGULATORYCOMMI N
WASHINGTON. D. C. 20555

Mr. O L. Olson
Director
Basalt aste solation Division
U. S. Department of Energy
Richland Operations Office
P. 0. Box 550
Richland, WA 99352

Dear Mr. Olson:

By this letter, the U. S. Nuclear Regulatory Commission (NRC) Is transmitting
the staff's review of the document entitled Test Plan for Multiple-Well
Hydraulic Testing of Selected Hydrogeologic Units at the RRL-2 Site, Basalt
Waste Isolation Project (BWIP), Reference Repository Location (SO-BWI-TP-040)
The staff's observations resulting from the December 9-10, 1985 meeting have
been integrated into these comments.

Based on the staff's review of the document-prior to the December 1985 meeting,
it was initially determined that the proposed testing strategy was consistent
with that presented In the NRC's SWIP Site Technical Position (STP) 1. 1. The
test plan indicated that testing would begin with a epository scale,
multiple-well pump test of the Rocky Coulee flow top. Additionally, testing
would occur only after baseline hydraulic heads had been established and would
continue until sufficient data were collected to allow Identification and
evaluation of hydrologic boundaries and hydraulic continuity of the
hydrogeologic units surrounding the RRL:

Discussions during the meeting, however, indicated that the BWIP's present
strategy deviates significantly from the strategy presented in STP 1.l1 in two
key areas. First, initial testing will not be on a repository scale, and thus,
will not adequately evaluate the hydrologic and hydraulic properties of the
Columbia River Basalts within the Cold Creek Syncline. This reduced scale of
testing will not support development and calibration of repository performance
models. Although the test plan indicated that repository scale testing would
be performed, the SWIP refused, during the December meeting, to commit to
performing such a test. Second, BWIP Indicated during the meeting that
baseline hydraulic heads, with respect to characterization of the
pre-emplacement ground water flow system, will not be established prior to
initiating the testing. Stage 1 of the strategy presented in STP 1.1 calls for
a technical consensus that piezometric baseline, which is adequate for use in
developing defensible assessments with respect to 10 CFR 60, has been
established prior to nitiating testing. The primary NRC concern is that
perturbations on the system may be of such a magnitude that baseline
determination may be delayed for a long period of time or be impossible to



obtain within DOE's schedule for repository development. 
As the BIP has

stated in the past, other site activities, such as 
exploratory shaft

construction and testing, may also significantly perturb 
hydraulic heads around

the RRL further delaying establishment of baseline. 
This premise is

substantiated by the hydraulic head perturbations evidenced 
in wells DC-19, 20,

and 22 caused by removal of bridge plugs from RL-14 
and the drilling of C-23,

thus delaying the establishment of an LMS test baseline 
by several months. If

such small-scale activities can create significant 
perturbations, it Is

conceivable that perturbations caused by exploratory 
shaft construction could

delay the establishment of hydrologic baseline, with 
respect to

characterization of the pre-emplacement groundwater flow 
system, for a period

of several years. Such perturbations, should they occur while LMS testing 
is

being performed, could also limit the DOE's ability 
to nterpret LS test data.

The DOE's hydrologic testing strategy should allow 
for sequencing of site

activities so that effects of one activity will not 
compromise the ability to

perform others. Hydrologic baseline should be established to the extent

possible with existing wells prior to performing any 
hydrologic testing. The

DOE should be conservative with respect to baseline 
establishment, as this may

be the only opportunity to collect necessary information 
n this area. Should

the DOE determine that a testing program that significantly deviates from the

agreed to strategy in STP 1.1 is more appropriate for characterizing the

hydrologic regime at the SWIP, the DOE should'provide 
to the NRC their

rationale for deviating from STP 1.1 and explain how 
the proposed plan will

provide a better hydrologic characterization of the site.

It became apparent during the December 1985 meeting 
that the SWIP's proposed

plans for hydrologic site characterization were 
not sufficiently developed to

allow commencement of testing n February 1986, as proposed. A sound technical.

rationale for the purpose and timing of the proposed 
testing was not presented

nor was documentation provided to the NRC at the meeting. In addition, testing

procedures and quality assurance plans had not yet been finalized, and.the SWIP

could not satisfactorily demonstrate how the testing 
strategy was being

integrated with other site characterization activities.

It is our understanding, based on several telephone 
conversations between our

staffs, that the BWIP s currently reevaluating their strategy and plan 
for

hydrologic testing. In accordance with NRC/DOE agreements on pre-licensing

consultations, t is requested that NRC/DOE consultations take place during 
the

development of any new testing strategy so that the 
NRC can provide timely

guidance that can be considered during your planning 
stages and thereby avoid

unnecessary schedule delays. Additionally, the staff also requests early

involvement n the readiness review process to provide the DOE 
guidance in this

area prior to issuance of the Draft Readiness Review 
Plan.
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Prior to. initiating any hydrologic test work, the DOE should also develop a
comprehensive quality assurance plan that is consistent with the criteria of
Appendix of 10 CFR SO. Backfitting of QA procedures after the fact is not
acceptable.

Although most of the attached coMments were discussed during the Oecember 1985
meeting, few were resolved to the satisfaction of the NRC staff. Many of our
comments required analyses that the SWIP had either not performed or was not
prepared to present at the meeting. When revising the test plan document, the
DOE should reincorporate the consultation review steps as agreed at the May
1985 Hydrology meeting. Additionally, the attached detailed comments together
with the observations and agreements in the signed meeting minutes resulting
from the December 85 meeting should be addressed. The NRC considers
resolution of these comments necessary prior to initiating hydrologic testing
or exploratory shaft construction. The next appropriate forum for resolving
these comments is the NRC/DOE workshop tentatively planned for July or August
of this year.

Should you have any questions, please contact Paul Hildenbrand of my staff at
FTS 427-4672 or Michael Weber at FTS 427-4746.

Sincerely.

John J. Linehan, Section Leader
Repository Projects Branch
Division of Waste Management
Office of Nuclear Material Safety

and Safeguards

Enclosure:
NRC Review Corments



NRC'S DETAILED CMENTS ON
'TEST PLAN FOR MULTIPLE-WELL HYDRAULIC TESTING OF

SELECTED HYDROGEOLOGIC UNITS AT THE RL-2 SITE,

The following comments have been classified into several categories as they

pertain to WIP's proposed large-scale hydraulic stress (LHS) testing t RL-2.

MonitorinG Facilities

1. Monitoring Locations and Frequencies

Because of the uneven distribution of monitoring facilities around the pumping
well (RRL-26), BWIP's ability to characterize and interpret hydraulic responses
to pumping..stress in three dimensions s limited. As planned, water levels
will not be monitored between radial distances of 152 (RRL-2A) and 2250
(RRL-14). Without water level information at Intermediate scales between
RRL-2A and RRL-14,. results from LS testing of the Grande Ronde asalts at
RRL.2 may yield considerable uncertainty in interpretations drawn from the test
results. For example, deviations from expected drawdown. responses May be
caused by distributed leakage through flow Interiors or discrete features, or
by interference by hydrogeologic boundaries. It appears that current
monitoring facilities at the Hanford Site are inadequate to achieve the
objectives of LS testing because of their locations and limited number.

The inadequacY of present monitoring facilities is especially acute for the
third planned LS test, which will stress the rande Ronde 5 flow too. (lf the
three proposed tests, the LHS test of the Grande Ronde 5 flow top has the
greatest potential to be a repository-scale test because of the unit's apparent
high transmissivity n the vicinity of the RRL-2 cluster. However, only two
facilities presently monitor the Grande Ronde 5 flow top: PL-2C at m from

RRL-28 and RRL-14 at 2250 . The limited number and locations of these
facilities appear to be Inadequate to characterize hydrologic boundaries and
hydraulic continuity, and the spatial distribution of hydraulic properties.
SWIP should Install additional monitoring facilities or substantially modifY

existing facilties prior to conducting the proposed LHS test in the Grande
Ronde Number 5 flow top.

Prior to conducting LHS testing, SWIP needs to demonstrate how proposed
monitoring facilities will provide necessary hydraulic head and response data
for site characterization. SWIP should assess the limitations of the present
monitoring network at the Hanford Site and improve the network to accomplish
the objectives of LHS testing and site characterization. Potential
Improvements to the network range from increasinG the frequency and location of
head measurements at existing facilities to installing new monitorinG


