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Internal Letter
February 26, 1987

Rockwell International
No : 71000-87-LC-069

FROM:
* L. Connell, Director
* Operations and Test
. CDC-l/26/3000 Area
. 6-8795

TO:
.G. W. Jackson, Director
. Science and Engineering
, CDC-1/7/3000 Area

Subject: Interim Problem Reports

Attached are copies of three Interim Problem Reports
(IPR) on integrity testing of DC-19, -20, -22, integrity
testing of RRL-2C, and Westbay Instruments, Ltd.
packer degradation at RRL-14 for review by Science
and Engineering. I need review comments on these
by March 2, 1987. Dr. S. M. Baker has previously
been sent copies of these IPRs. In addition, I
need one person from Science and Engineering to
serve on an evaluation team for the integrity testing
IPR's (IPR-SD-BWI-TC-016-001 and IPR-SD-BWI-TC-023-001).

L. Connell, Director
Operations and Test

LC/SRS/llk

Att.

cc: W. H. Price
S. R. Strait
BRMC (2) 3503/E903/003
LB
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INTERIM PROBLEM REPORT

1. Report Number:

2. Controlling TOP:

IPR-SD-BWI-TC-016-001

Not Applicable

3. Work Area: 600 Area; at DC-19C, DC-20C, and DC-22C during drilling and
construction of DC-23W.

4. Equipment: Nested piezometers DC-19C. DC-20C, and DC-22C.

S. Reported By: Frank A. Spane Jr., Site Characterization Field
Investigations.

6. Phone Number: 373-1180.

7. Date and Time: March 1986 (as noted in document SD-BWI-TI-313).

8. Cognizant Engineer Responsible For Test Activity:
Site Characterization Field Investigations.

Frank A. Spane Jr.

9. Items #1

10. Problem Descriptions Review of water-level and hydrostatic pressure
records obtained from nested piezometer sites DC-19C, DC-20C. and DC-22C,
during drilling and construction at neighboring DC-23W (Figure 1), indicates
that cross-formational responses were evident at these monitoring facilities
for the Wanapum Basalt. The causative factor for the observed cross-
formational response is not known.

The uncertainity as to the cause of the observed Wanapum Basalt
responses raises the question as to the integrity of the nested piezometers
within DC-19C. -20C. and 22C to monitor isolated zones within the Wanapum
(and possibly the Grande Ronde) Basalt. Resolution as to the causative
factor responsible for the observed cross-formational response at DC-19C
-20C and -22C is needed to:

o evaluate the performance and viability of nested piezometer sites
DC-19C, -20C, and -22C, and

o determine whether remedial measures are required to establish
isolation integrity for individual monitoring horizons within the
nested piezometer facilities.

11. Validation: (S. R. Strait signature)

12. Evaluation Team Required: No.



13. Retest Required: No.

14. Constraints: No.

15. Constraint Signatures None

16. Items #1

17. Disposition/Cause/Corrective Action: Uncertainity exists as to the
isolation integrity of individual piezometers at nested piezometer sites
DC-19C. -20C, and -22C. To resolve the causative factor responsible for the
observed cross-formationa1 response and to determine whether repairs or
remedial measures are required within the nested piezometer facilities
(i.e., DC-19C, -20C, and -22C), several diagnostic activities are proposed.
Proposed diagnostic activities include:

o a review of available data.

o individual piezometer tubing-string tests, and

o short-duration hydrologic field tests.

Figure 2 shows a general logic diagram for evaluation of the observed cross-
formational responses at DC-19C, -20C. and -22C. The estimated time for
completion of identified diagnostic activities is presented in Table 1 and
Figure 3.

A. Review of Available Data

The review of available data includes the analysis of data collected at
DC-19C, -20C, and -22C during facility construction and piezometer
installation (i.e., piezometer intergrity and development tests), and during
construction of nearby borehole DC-23W; as well as data collected at nested
piezometers within the Wanapum Basalt (DC-23W) during hydrolgic field
testing of the Rosalia flow top at DC-23GR. As indicated in Figures 2 and
3, the review of available data is estimated to require 8 weeks and can be
performed concurrently with proposed tubing-string testing. A general
diagram of the various review data elements is shown in Figure 4.

B. Tubing-String Tests

Tubing-string Integrity tests (see Figure 5) will be performed on each
of the piezometers within the C-site monitoring facility at DC-19. -20, and
-22. The tests will be conducted to assess whether leaks are present within
the piezometer tubing or at tubing-string joint connections. If leaks are



detected (i.e., above a threshold value), repairs and remedial measures may
be implemented to provide isolation integrity for the monitoring
installations. Estimated time for completion of tubing-string tests is 8
weeks, The time alloted for piezameter repair and remedial activities, is
dependant on the presence (if any) and nature of leaks that occur. The
length of time afforded for this work element, therefore, may be highly
variable. For the purposes of scheduling, a period of 0 to 6 weeks is
tenatively assigned.

C. Diagnostic Hydrologic Field Tests

Provided that the integrity of tubing-string installations for Wanapum
Basalt piezometers has been established, diagnostic hydrologic field tests
will be initiated. The main element of the hydrologic field tests will
focus on a constant discharge test of the Rosalia flow top at monitoring
sites DC-20 and DC-22. The test includes the pumping or withdrawal of water
at a constant rate from the Rosalia flow top at the B-site installations, and
observing the hydrologic response within individual piezometers at the
C-site facility (Figures 6 & 7). The active pumping phase of the constant
discharge test will be of short-duration, ranging from 12 to 36 hours.
Because of the short test duration and the high transmissive properties of
the Rosalia flow top, affects from the constant discharge test should
dissipate rapidly (i.e., within one week or less). Comparison of the
drawdown and recovery responses of Wanapum monitoring horizons at the C-site
facility will provide data that can be analyzed using analytical and
numerical methods.

The absence of a B-well site eliminates the possibility of conducting
similar constant discharge pumping tests at the DC-19 site. Although
small-rates air-lift pumping tests could be conducted within the Rosalia
flow top at the DC-19 facility, results from such tests are not anticipated
to provide any diagnostic Information. This is because of the:

o low production capability and low stress application attainable
within small-diameter, nested piezometers,

o high transmissive character (and therefore low associated response
characteristics) of monitored Wanapum horizons, and

o inability to make a direct comparison of transient response for
the Rosalia and Sentinel Gap flow tops during drawdown and
recovery phases of the air-lift pumping test.

Results from the diagnostic hydrologic field tests will be analyzed and
integrated with information obtained from the previous tubing-string tests
and review of available data. Results from the final integration are
expected to indicate whether the observed cross-formational responses within
the Wanapum Basalt are attributable to areally pervasive or borehole/site
specific factors.



TABLE 1. Estimated Schedule for Completion of Identified IPR Diagnostic
Activities for Evaluating Cross-Formational Piezometer Response at
DC-19C. *20C. and-22C.

Work Item

1. IPR Issuance

2. Pre-Diagnostic Test Documentation
(e.g., Trouble-Shooting Plan. etc.)

3. Review of Available Data

4. Tubing-String Tests

5. Remedial Nested Piezometer Repairs
and/or Modifications

6. Diagnostic Hydrologic Field Tests

6a) Constant Discharge Test at DC-20B

6b) Preliminary Analysis of DC-20B,
Constant Discharge Test

6c) Constant Discharge Test at DC-22B

6d) Preliminary Analysis of DC-22B.
Constant Discharge Test

7. Final Integration and Analysis of
Field Tests Results, and IPR Disposition

Estimated Completion Time

(Starting Point of Schedule)

10 weeks

8 weeks

8 weeks (done concurrently
with Item # 3)

0 - 6 weeks (variable time;
dependent on results of
Item # 4)

1 week

1.5 weeks

1 week

1.5 weeks

3 weeks

TOTAL ESTIMATED TIME 26-32 weeks
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DIAGNOSTIC ACTIVITIES FOR RESOLVING
CROSS-FORMATIONAL PIEZOMETER RESPONSE
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Figure 2. General Logic Diagram For Evaluating Cross-Formational
Piezometer Response At DC-19C, DC-20C, and DC-22C.
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REVIEW OF AVAILABLE DATA
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Figure 4. Review of Available Data For Evaluating Cross-Formational
Piezometer Response At DC-19C, DC-20C, and DC-22C.



TUBING STRING TESTS
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Figure 5. General Work Elements For Conducting Tubing-String Tests
On Piezometers Within DC-l9C, DC-20C, and DC-22C.
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Figure 6. B-Well Distance Relationships to Monitoring Facilities
at DC-20 and DC-22.



CONSTANT DISCHARGE FIELD TESTS
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Figure 7. General Work Elements For Conduct of Constant Discharge
Tests For the Rosalia Flow Top At DC-20B and DC-228.



ATTACHMENT A

An extension of 60 days is requested for the Interirm Problem
Report on integrity testing of the piezometers at DC-19, -20, and
-22 (IPR-SD-BWI-TC-016-001). The extension is required because
of the nature of the problem is such that it will require
extensive analysis of existing data and potentially additional
field work that will extend beyond the current five day limit as
mentioned in PMPM 7-119.
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FIGURE 1
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FIGURE 1 (continued) Page 2 of 2

CONSTANT DISCHARGE

TEST
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TABLE 1. Estimated Schedule for the Planned IPR Activities for
Integrity Testing at Well RRL-2C.

WORK ITEM
ESTIMATED COMPLETION TIME

1. IPR Issuance

2. Documentation of Trouble-
Shooting Plan

3. Literature/Data Review

4. Annulus and Piezometer
Tubing String Tests

5. Remedial Work (if
Essential)

6. Pump and Pre-Test
Preparation (e.g.,
Placement of Calibrated
Probe in RRL-2A)

7. Constant Discharge Test at
Well RRL-2B

8. Test Analysis, Evaluation
and IPR Disposition

Start of Schedule

2 to 4 Weeks

.5 Weeks

1 to 2 Weeks

0 to 6 Weeks.

1 to 2 Weeks

.5 to 1 Week

2 to 3 Weeks

TOTAL ESTIMATED TIME = 7 to 19 Weeks



ATTACHMENT A

An extension of 60 days is requested for the Interirm Problem
Report on integrity testing of the piezometers at RRL-2C (IPR-
SD-BWI-TC-023-001). The extension is required because of the
nature of the problem is such that it will require extensive
analysis of existing data and potentially additional field work
that will extend beyond the current five day limit as mentioned
in PMPM 7-119.
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INTERIM PROBLEM REPORT
(continuation sheet)
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ATTACHMENT A

An extension of 60 days is requested for the Interim Problem
Report on the degradation of the Westbay packers in RRL-14 IPR-
PO-K342029-001). The extension is required because additional
time is needed to evaluate the cause behind the packer
degradation. Westbay is performing the analysis and evaluation.



Rockwell Hanford Operations
P.O. Box 600Richland, WA 99352

April 3, 1987 In reply, refer to letter R87-1484

Mr. J. H. Anttonen, Assistant Manager
Commercial Nuclear Waste
Department of Energy
Richland Operations Office
Richland, Washington 99352

Dear Mr. Anttonen:

REQUEST FOR APPROVAL TO RESTART COLLECTION REQUIREMENTS
DEFINITION AND FACILITY DESIGN DEVELOPMENT AS AN EXPEDITED SPECIAL
CASE FOR BOREHOLES DC-23, DC-24, DC-25, DC-32, AND DC-33
(Contract DE-AC06-77RL01030)

Rockwell Hanford Operations requests permission to restart Collection
Requirements Definition and Facility Design Development as an Expedited
Special Case for Boreholes DC-23, DC-24, DC-25, DC-32, and DC-33.
This request is based upon our thorough evaluation of this project
from standpoints of eligibility for restart status and thorough exam-
ination of restart qualifications.

The attachments to this letter summarize our two-fold review process
and the findings.

Your approval is hereby requested.

Very truly yours,

D. C. Gibbs, Director
Basalt Waste Isolation Project

DCG/CCC/hls

Att.

cc: J. J. Keating - DOE-RL
A. W. Kellogg - DOE-RL
R. J. Light - DOE-RL



REQUEST FOR EXPEDITED SPECIAL CASE STATUS
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DC-23--33,April 1, 1987

1). Completing the formal definition of the Test Data Collection
Specifications (TDCS), Design Requirements Document (ORD) and design
for the piezometer facilities have been determined to be new work.
This Expedited Special Case (ESC) request for status is being submitted
for approval to conduct that new work.

As the controlled draft study plans progress towards approval
the TDCS will be revised as necessary to agree with the study plans.
Correspondingly the DRD will be revised to agree with the TDCS. The
work concludes when the TDCS and the DRD are released. This work is
necessary to provide the technical input for the design activity for
boreholes DC-23, 24, 25, 32 and 33.

SCOPE OF WORK

Preparation of the draft Test Data Collection Specifications (TDCS),
Design Requirements Document (DRD), and the Quality Assurance level 1
design for boreholes DC-23, 24, 25, 32 and 33 are activities requiring
DOE-RL approval for restart by Expedited Special Case (Figure 1). This
is new work that was not included an the previous Expedited Special Case
Status for DC-24 and DC-25 that was recommended for approval on September
8, 1986. The TDCS uses draft Study Plans and the Option Paper as a
basis for preparation. The DRD uses the draft TDCS and the Option Paper
as a basis for preparation. The borehole and test facility design is
based on the DRD and is performed by the A/E (Westinghouse Hanford
Company).

The specific scope of work for consideration as an Expedited Special
Case is as follows:

o Prepare, review and release the Test Data Collection
Specifications for the study needs at boreholes DC-23, 24, 25, 32 and
3 based on the general study needs identified in the following draft
Study Plans:

Stratigraphy Study Plan (SD-BWI-SP-035)
Intraflow Structures Study Plan (SD-BWI-SP-036)
Site Groundwater Study Plan (SD-BWI-SP-057)

The Option Paper for the Geohydralogic Testing Program for the Hanford
Site Before Construction of the Explatory Shaft" will also be used for
identifying general study needs.

o Prepare, review and release the Design Requirements Document
for boreholes DC-23, 24, 25, 32 and 33 based an the draft Test Data
Collection Specifications described above and the Option Paper for the
Geohydrologic Testing Program for the Hanford Site Before Construction

of the Explatory Shaft".

o Prepare and release borehole design specifications, drawings



and supporting documentation by Westinghause Hanford Company.

Quality level assignments have beem made for boreholes and test
facilities in DC-24 and DC-25 in the draft publication titled "Quality
Evaluation Board Level Assignments Expedited Special Case for Restart
of Boreholes DC-24 and DC-25' (Reference 4). The supporting documents
that are included in the scope of work of this request for ESC status
are not assigned a QA level, but because they support the design of
facilities that are assigned QA level 1 items, they will be prepared to
QA level 1 standards. Criteria 4, 5, 6, and 7 in the BWIP Quality
Assurance Program Requirements Manual (RHO-QA-MA-3) require that project
documentation be conducted to the QA Level 1 standard which is compatible
with the QA level assignments for DC-24 and DC-25. The quality
requirements for data collection, borehole design and test facility
design will be stipulated in the Test Data Collection Specifications,
Design Requirements Document and Test Plans.

Preparation and release of the Test Data Collection Specification for
DC-24 and DC-25 is part of the work breakdown structure (WBS) activity
IL3DIA0R03 for installing piezometers in DC-24 and DC-25 (L3465).
Preparation and release of the Design Requirements Document for DC-24
is WBS No. IL3D2AD02 which includes DC-24CX piezometer installation
(1053). Preparation and release of the Design Requirements Document for
DC-25 is WBS No. 1L3D2A0D03 which includes DC-25CX piezometer
installation (L1054).

Boreholes DC-23, 32 and 33 will be added to the accounts for DC-24 and
DC -25.

DISCUSSION OF RISK/BENEFIT

A review of the proposed ESC activities against the restart justification
crit:ria of Project Directive PD86-005 is summarized in the criteria
matrix (Table-l). These risks and benefits associated with early
restart of the data collection requirements definition for boreholes
DC-231 24, 25, 32 and 33 are discussed below.

SCHEDULE: The date of Study Plan approval by DDE-RL is estimated to be
August 10, 1987. Starting preparation of the Test Data Collection
Specification (TDCS) and the Design Requirements Document (DRD) using
draft Study Plans and the Option Paper allows the DRD preparation to
begin on March 30, 1987 which is a 19 week advance in the schedule for
this activity. This also allows the other activities, which are dependent
on preparation of the DRD, to proceed.

The BWIP Master Project Schedule (Revision 0, 2/12/87) shows the Restart
milestone for start of drilling DC-24/25 on July 1,1987. This date was
chosen without considering the new requirement for a QA level 1 design
of the borehole and test facilities. The schedule assumed that tne



EXPEDITED SPECIAL CASE RESTART CRITERIA MATRIX
[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]

Table 1. Summary of risks and benefits for restarting the preparation of the
Test Data Collection Specification, Design Requirements Document and design
for boreholes DC-23, 24, 25, 32 and 33.

4



DC-23--33,April 1, 1987

existing designs would be acceptable and that completion of the study plans
was not required. If the QA level I design were started after the previous
ESC (Reference 2) scope of work is completed, the Master Project
Schedule would be extended some time beyond the approval of the Study Plans.
Approval of the Study Plans is not identified on the Master Project schedule;
so an estimate of the schedule delay can not be made. The 19 week schedule
reduction estimate is probably less than the true time savings.

COST: Retaining 'stopped' is costing the Project a nonrecoverable $8,000 per
month for the stand-by status of the rig now at DC-24. The Exploratory Shaft
start of construction cost delays are approximately $2.5 million per week.
The $2.5 million per week is based an the cost of one day's slip to the
license application design.

Completing the work scope of this Request for ESC Status will reduce part of
these stand-by and delay costs by shortening the schedule. The 19 week
(approximately 5 months) schedule reduction could result in a $40,000 savings
in DC-24 stand-by rig costs. Assuming that the 19 week schedule reduction
applies directly to Exploratory Shaft schedule reduction the additional
projected cost savings could be $50 million. However, the Exploratory Shaft
has other prerequisites that may be more controlling than boreholes DC-23,
24, 25, 32 and 33 restart.

ENVIRONMENT: This ESC is for requirements definition and design only, hence
there is no impact related to the Project's ability to obtain an acceptable
environmental baseline.

REPOSITORY NATURAL SYSTEMS: This ESC is for Test Data Collection
Specification, Design Requirements Document and borehole facility design
preparation only, hence there is no impact related to impacts on the
repository natural systems.

SAFETY: This ESC is for Test Data Collection Specification, Design
Requirements Document and borehole facility design preparation only.
Appropriate personnel safety requirements and design features will be included
in the requirements documents and design documents as appropriate.

PUBLIC/POLITICAL PERCEPTION: The public and political perception cannot be
quantified. The early restart of boreholes DC-23, 24, 25, 32 and 33 activities
are expected to have strong favorable support from the technical community.
It is also anticipated that strong negative opinions will arise from the
early restart of this activity from those who have established a negative
opinion regarding locating a repository at Hanford.

o The restart risk associated with the public and political perception
of early restart of preparation of this effort is considered low because
they contribute to the objective of carefully planning the evaluation of the
characteristics of the site under consideration.

o The restart benefit is considered medium because those people with



DC-23--33, April 1, 1987

preconceived negative opinions may question the need for restart even though
better quality data is being obtained at an earlier date which will allow an
earlier and more accurate decision regarding the suitability of the site.

o The stopped benefit is considered low because obtaining better design
sooner will allow more time to integrate the documents while meeting the
long term schedule and objective for evaluating the site.

TECHNICAL CREDIBILITY: Boreholes DC-23, 24, 25, 32 and 33 and their test
facilities will provide hydrogeologic information required to respond to the
Site Ground Water Study Plan, Stratigraphy Study Plan and Intraflow Structures
Study Plan. Therefore, program technical credibility resulting from preparing
documents that will obtain a QA level 1 design of the boreholes and test
facilities is increased.

o The restart benefit of this effort is medium because higher quality
hydrogeologic data will be obtained, but accelerating the schedule does not
materially increase credibility.

o The restart risk is low because all the prerequisite documents will
be completed and reviewed before drilling begins. The only procedural
departure would be that the completed and reviewed study plans and TDCS
documents would probably not be approved.

o The stopped risk is medium because obtaining a QA level I design of
the boreholes and test facilities will be delayed such that the opportunity
to integrate the design with the TDCS and the Study Plans while they are
being developed will be lost.

o The stopped benefit is low because the necessary procedures are
released and all the other pertinent documents will be approved before
drilling begins.

QUALITY CONTROL/ASSURANCE: The adverse impact relative to data collection
associated with ESC start of this new work is the potential that the quality
of the data collected would be unsuitable for licensing. This risk is
mitigated by the use of approved procedures and the Rockwell Evaluation of
readiness that will be conducted after all draft documents have been completed
and before drilling commences. The completion of a QA level 1 design will
further reduce the risk that the data may be determined to be unsuitable ior
licensing.

o The stopped benefit is low because all the controlling procedures
will be in place and therefore control of the work is assured.

o The restart benefit is medium rather than high because the TDCS and
DRD will be based on draft Study Plans and therefore it is possible that the
design may have to change in response to revisions of the plans.
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REQUEST FOR EXPEDITED SPECIAL CASE RESTART

BOREHOLES DC-23, 24, 25, 32 and 33 FACILITY DESIGN



ROCKWELL HANFORD OPERATIONS APPROVALS FOR
BOREHOLES DC-23, DC-24, DC-25, DC-32, AND DC-33

EXPEDITED SPECIAL CASE FOR DESIGN DOCUMENT PREREQUISITE PACKAGE

G. S. Hunt, Manager
Site Characterization Program

T. A. Curran, Manager
Site Department

Date

Date

Restart Review Board
M. F. Nicol, J.F. Marron, D.J. Brown

Management and Integration

R.T. Johnson, Manager
BWIP Quality Assurance

Date

Date

Date

D. C. Gibbs Director
Basalt Waste Isolation Project

Date
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DC-23,--,33,April 3, 1987

REQUEST FOR EXPEDITED SPECIAL CASE RESTART

BOREHOLES DC-23, 24, 25, 32 and 33 FACILITY DESIGN

1.0 SCOPE OF WORK

1.1 PROPOSED WORK ACTIVITIES

The specific scope of work for consideration as an Expedited Special
Case is as follows:

o Prepare, review and release the Test Data Collection
Specifications for the study needs at boreholes DC-23, 24, 25, 32 and
33 based on the general study needs identified in the following draft
Study Plans:

Stratigraphy Study Plan (SD-BWI-SP-035)
Intraflow Structures Study Plan (SD-BWI-SP-036)
Site Groundwater Study Plan (SD-BWI-SP-057).

The Option Paper for the Geohydrologic Testing Program for the Hanford
Site Before Construction of the Exploratory Shaft" will also be used for
identifying general study needs.

o Prepare, review and release the Design Requirements Document
for boreholes DC-23, 24, 25, 32 and 33 based on the draft Test Data
Collection Specifications described above and the Option Paper for the
Geohydrologic Testing Program for the Hanford Site Before Construction

of the Exploratory Shaft".

o Prepare and release borehole design specifications, drawings
and supporting documentation by Westinghouse Hanford Company.

Preparation of a Test Data Collection Specification (TDCS) and
preparation of a Design Requirements Document (DRD), and the ability to
use these documents for the design of boreholes DC-23, 24, 25, 32 and
33, are the activities requiring Department of Energy - Richland (DDE-
RL) approval for restart by Ex edited Special Case (ESC) as shown in
the logic chart for procedures and activities (Attachment 1). The TDCS
uses study plans, currently in preparation, for an input source;
likewise, the DRD uses the TDCS as a source of input.

As the controlled draft study plans progress towards approval
the TDCS will be revised as necessary to agree with the study plans.
Correspondingly the DRD will be revised to agree with the TDCS. The
work concludes when the TDCS and the DRD are released. This work is
necessary to provide the technical input for the design activity for
boreholes DC-23, 24, 25, 32 and 33.

1



DC-23,--33,April 3, 1987

1.2 CONTRACTORS

Rockwell Hanford Operations (Rockwell) is responsible for
preparation of the TDCS and the DRD under DOE-RL Contract Number DE-
AC06-77RL01030.

Westinghouse Hanford Company is responsible to prepare the
borehole facility design per direction in the statement of work for
Facility Design of DC-23, 24CX, 25CX, 32CX and 33CX (Attachment 6) and
in accordance with their approved Quality Assurance (QA) program and
procedures.

1.3 DESIGN CONTROL SYSTEM REAPPRAISAL

Based on review of corrective actions taken and proposed to
correct the discrepancies identified in the initial design control
system appraisal, and preliminary indications from the design control
system reappraisal currently in process, no substantive changes to the
procedural controls for performing the borehole design are identified.

2.0 REFERENCES/DEFINITIONS

Several documents are required as direct references for the
activities constituting the scope of work in Section 1.0. These
references are the Site Groundwater Study Plan SD-BNI-SP-0571 the
Stratigraphy Study Plan SD-BWI-SP-035, and the Intraflow Structures Study
Plan SD-BWI-SP-036. Other applicable references are identified below
and in the list of prerequisite documents provided in Section 4.

REFERENCES

(1) Letter, R. T. Johnson to R. A. Johnson, 'Request for
Expedited Special Case Status Restart of Borehole DC-24CX, and Start of
Boreholes DC-25CX, DC-26CX and DC27CX", 78100-JM-86-013, dated September
8, 1986.

(2) Letter, D. C. Gibbs to 0. L. Olson, 'Request for
Approval to Restart Drilling Boreholes DC-24 and DC-25', R86-4400,

dated September 13, 1986

(3) Letter, J. J. Keating to General Manager Rockwell
Hanford Operations, 'Expedited Special Case Boreholes

DC-24 and DC-25', 86-GTB-57, dated October 24, 1986

(4) 'Quality Evaluation Board Level Assignments Expedited
Special Case for Restart of Boreholes DC-24 and DC-25', T. D. Aelt, F.
V. Roeck, K. M. Singleton and A. P. Wicklund, December 1996, SD-BWI-AR-
031, Rev. 0, Draft 3.
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(5) Option Paper - The Option Paper for the "Geohydrologic
Testing Program for the Hanford Site Before Construction of the
Exploratory Shaft" describes the data needs for boreholes DC-23, 24,
25, 32 and 33. This paper was issued as a memorandum by the Geohydrology
Working Group and approved by S. H. Kale, Associate Director, Office of
Geologic Repositories, on March 16, 1987.

(6) Project Directive; Expedited Special Case Restart, P086-
004, Rev. 2.

The following definitions are included to provide a singular
meaning for the terms used in the context of this document.

DRAFT: Means the author is finished except for review comments.

REVIEW: An independent examination by a controlled process
(such as PMPM 2-102, 'Technical Document Review.'

RELEASE: The act of custody transfer of a document to company
files (herein means complete Rockwell management sign-off of
document).

APPROVAL: The documented act of endorsing or adding positive
authorization (herein limited to Department of Energy
Management).

ACCEPT: Means REVIEW and RELEASE of documents that were
produced by organizations other than Basalt Waste Isolation
Project (BWIP).

3.0 BASIS FOR RESTART RECOMMENDATION

3.1 TECHNICAL SCOPE

The purpose and objectives of the pre-Exploratory Shaft
hydrology program including the justification and need for the data
from boreholes DC-23, 24, 25, 32 and 33 is described in the attached
Option Paper.

3.2 INTEGRATION

The integration of the activities proposed for restart in this
Expedited Special Case are shown in Attachment l.

3.3 BASIS FOR EXPEDITING
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Early restart of boreholes DC-23, 24, 25, 32 and 33 piezometer
facilities is required to obtain the potentiometric baseline before
drilling commences on the exploratory shaft due to perishability of the
hydrologic baseline. Drilling and large-scale hydrologic testing and
groundwater sampling will create disturbances that would preclude
obtaining the undisturbed baseline required for site characterization.

The risks and benefits associated with early restart of the TDCS, DRD
and design for this effort are discussed below.

SCHEDULE: The date of study plan approval by the DOE-RL is estimated
to be August 10, 1987. Starting preparation of the TDCS using draft
study plans allows the TDCS preparation to begin on March 30, 1987, a
19 week advantage in the schedule for this activity. This also allows
the other activities dependent on preparation of the TDCS to proceed.

The BWIP Master Project Schedule (Revision 0, 2/12/87) shows the Restart
milestone for start of drilling DC-24/25 on July 1,1987. This date was
chosen without considering the new requirement for a QA level 1 design
of the borehole and test facilities. The schedule assumed that the
existing designs would be acceptable and that completion of the study
plans was act required. Approval of the Study Plans is required in
accordance with Quality level I requirements. An estimate of the schedule
delay would probably be in excess of nine months.

COST: Remaining "stopped is costing the Project a nonrecoverable
$8,000 per month for the stand-by status of the rig now at DC-24. The
Exploratory Shaft start of construction cost delays are approximately
$2.5 million per week. The $2.5 million per week is based an the cost
of one day's slip to the license application design.

Completing the work scope of this Request for ESC Status will reduce
part of these stand-by and delay costs by shortening the schedule. The
19 week (approximately 5 months) schedule reduction could result in a
$40,000 savings in DC-24 stand-by rig costs. Assuming that the 19 week
schedule reduction applies directly to Exploratory Shaft schedule
reduction the additional projected cost savings could be $50 million.
However, the Exploratory Shaft has other prerequisites that may be more
controlling than boreholes DC-23, 24, 25, 32 and 33 restart.

ENVIRONMENT: This ESC is for requirements definition and design only,
hence, there is no impact related to the Project's ability to obtain an
acceptable environmental baseline.

REPOSITORY NATURAL SYSTEMS: This ESC is for Test Data Collection
Specification, Design Requirements Document and borehole facility
design preparation only, hence, there is no impact related to impacts on
the repository natural systems.

4
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SAFETY: This ESC is for Test Data Collection Specification, Design
Requirements Document and borehole facility design preparation only.
Appropriate personnel safety requirements and design features will be
included in the requirements documents and design documents as
appropriate.

PUBLIC/POLITICAL PERCEPTION: The public and political perception cannot
be quantified, The early restart of boreholes DC-23, 24, 25, 32 and 33
activities are expected to have strong favorable support from the
technical community. It is also anticipated that strong negative opinions
will arise from the early restart of this activity from those who have
established a negative opinion regarding locating a repository at
Hanford.

o The restart risk associated with the public and political
perception of early restart of preparation of this effort is considered
low because they contribute to the objective of carefully planning the
evaluation of the characteristics of the site under consideration.

o The restart benefit is considered medium because those
people with preconceived negative opinions may question the need for
restart. even though better quality data is being obtained at an earlier
date which will allow an earlier and more accurate decision regarding
the suitability of the site.

o The stopped benefit is considered low because obtaining
better design sooner will allow more time to integrate the documents
while meeting the long term schedule and objective for evaluating the
site.

TECHNICAL CREDIBILTY: Boreholes DC-23, 24, 25, 32 and 33 and their
test facilities will provide hydrogeologic information required to
respond to the Site Ground Water Study Plan, Stratigraphy Study Plan
and Intraflow Structures Study Plan. Therefore, program technical
credibility resulting from preparing documents that will obtain a QA
level I design of the boreholes and test facilities is increased.

o The restart benefit of this effort is medium because higher
quality hydrogeologic data will be obtained, but accelerating the
schedule does not materially increase credibility.

o The restart risk is low because all the prerequisite
documents will be completed and reviewed before drilling begins. The
only procedural departure would be that the completed and reviewed
study plans and TDCS documents would probably not be approved.

o The stopped risk is medium because obtaining a QA level 1
design of the boreholes and test facilities will be delayed such that
the opportunity to integrate the design with the TDCS and the Stucy
Plans while they are being developed will be lost.
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o The stopped benefit is low because the necessary procedures
are released and all the other pertinent documents will be approved
before drilling begins.

QUALITY CONTROL/ASSURANCE: The adverse impact relative to data collection
associated with ESC start of this new work is the potential that the
quality of the data collected would be unsuitable for licensing, This
risk is mitigated by the use of approved procedures, and the Rockwell
evaluation of readiness that will be conducted after all draft documents
have been completed and before drilling commences. The completion of a
QA level I design will further reduce the risk that the data may be
determined to be unsuitable for licensing.

o The stopped benefit is low because all the controlling
procedures will be in place and therefore control of the work is assured.

o The restart benefit is medium rather than high because the
TDCS and DRD will be based on draft Study Plans and therefore it is
possible that the design may have to change in response to revisions of
the plans.

o The restart risk is low because all the necessary documents
will be reviewed before drilling begins.

LEGAL/LICENSEABILITY IMPLICATIONS: The stopped risk is high because
continued schedule delays will result in the inability to provide
adequate data to support the license application.

o The restart benefit is high because the geohydrologic data
will be available sooner and the early availability of the data will
permit earlier determination of site suitability.

o The restart risk is low because all the necessary documents
will be reviewed before drilling begins.

o The stopped benefit is low because all the quality
controlling procedures will be in place before the design beqins and
all programmatic documents will be approved before drilling begins.

TRACEABILITY OF REQUIREMENTS: There is low risk that the facility will
not fulfill its intended purpose because the licensing strategies will
be completed prior to the review of the Study Plans and the Test Data
Collection Specifications (Figure 1). The Design Requirements Document
will be reviewed and approved by DOE-RL prior to the release of the
borehole and test facility design. The Test Plans will be based on a QA
level I design. All the effective documents will have been completed and

6
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reviewed, prior to start of drilling.

o The restart risk is medium because the Study Plans and TDCS
will not be released prior to release of the DRD. All the required
documents will be completed and approved prior to start of drilling.

o the stopped benefit is medium because the licensing
strategies will be completed prior to the review of the Study Plant and
the Test Data Collection Specifications (Figure 1), nd therefore there
is low risk that the facility will not fulfill its intended purpose.

3.4 RESTART REVIEW BOARD RECOMMENDATION

The Restart Review Board recommendation is contained in
Attachment 9.

3.5 SUMMARY OF ISSUES

1. Rockwell can produce the test data collection specification
for DC-23, 24, 25, 32 and 33.

2. Rockwell can produce documented design requirements that
enable conduct of design by an Archetect Engineer (A/E) for
the subject facilities.

3. Westinghouse Hanford Company can produce a Quality level
1 borehole facility design documentation package.

4. Preparation of the documents of issues 1, 2 and 3 from
draft status precedent documents will not cause unacceptable
quality or licensing risks from data.

5. This defined scope of activity will ultimately satisfy
all Basalt Waste Isolation Project (BWIP) Quality Assurance
program requirements.

3.6 RESOLUTION OF ISSUES

The activity logic contained herein (see Attachment 1) depicts
the flow of tasks leading to the start of drilling. Certain tasks are
in progress as permitted work required for general lift of the Stop Work
(e.g., preparation of Study Plans and Procedures).

Trained Rockwell employees will be available and will be
assigned to prepare the TDCS and DRD. Quality Assurance personnel will
conduct a surveillance before the work is performed to verify that their
qualifications to prepare the documents are properly documented.

7
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Part III: Project Document Prerequisites

SD-BWI-SP-O35 - INCOMPLETE - The Stratigraphy Study Plan establishes the
need for stratigraphic data to be obtained from the boreholes and is
the basis for preparing the TDCS. This plan is now in preparation. This
in process draft and the Option Paper will be used to prepare the
TDCS. The risk of using the draft plan is low because the TDCS will
have technical review, at which time it will be more compatible with
the approved study plan.

SD-BWI-SP-036 - INCOMPLETE - The Intraflow Structures Study Plan
establishes the need for intraflow structural data to be obtained from
the boreholes and is the basis for preparing the TDCS.This plan is now
in preparation. This plan as now in preparation. This in process draft
and the Option Paper will be used to prepare the TOCS. The risk of
using the draft plan is low because the TDCS will have technical review,
at which time it will be made compatible with the approved study plan.

SD-BWI-SP-057 - INCOMPLETE - The Site Groundwater Study Plan establishes
the need for groundwater data to be obtained from the boreholes and is
the basis for preparing the TDCS. This plan is now in preparation. This
plan is now in preparation. This in process draft and the Option Paper
will be used to prepare the TDCS. The risk of using the draft plan is low
because the TDCS will have technical review, at which time it will be
made compatible with the approved study plan.

OPTION PAPER - COMPLETE - The Option Paper for the "Geohydrologic
Testing Program for the Hanford Site Before Construction of the
Exploratory Shaft' describes the data needs for boreholes DC-23, 24,
25, 32 and 33. This paper was issued as a memorandum by the Geohydrology
Working Group and approved by S. H. Kale, Associate Director, Office of
Geologic Repositories, on March 16, 1987. The risk of using this paper
is low because this paper has been approved and will be reviewed by the
Nuclear Regulatory Commission before the design is completed.

SD-BWI-AR-031 - INCOMPLETE - The "Quality Evaluation Board Level
Assignments Expedited Special Case for Restart of Boreholes DC-24 and
DC-25 set the QA levels for the items and activities for the boreholes
and test facilities. This document is under going technical review and
does not include boreholes DC-23, 32 and 33. The purpose and construction
boreholes DC-23, 32 and 33 are very similar to those of DC-24 and 23;
therefore, the QA levels be expected to be the same. The existing draft
document will be used to start preparation of the DRD at Hold Point 3.
This document will be revised to include the additional boreholes
before the design is released (See Hold Point 4). The risk of not
having this prerequisite is medium because it directly affects ESC
scope of work.

DOE-RL-97-01 - COMPLETE - The System's Engineering Management Plan
(SEMP) establishes the BWIP technical program engineering approaches
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and methods, and the integration thereof. The SEMP was approve.' by DOE
and was released on March 18, 1987. There is no risk because the SEMP
has DOE approval.

DOE-RL-8702 - INCOMPLETE - The Project Plan and Charter (PP) describes
the key elements of the project and establishes the project baseline
against which overall progress and management effectiveness are measured.
The PP was submitted to DOE for review on August 28, 1986. The risk of
not having this prerequisite is low because it does not directly affect
ESC scope if work. The review copy of the prerequisite will be used while
waiting DOE approval.

DOE-RL-87-03 - INCOMPLETE - The Project Management Plan (PMP) provides
the guidance and direction for management of all programmatic work
performed in the project. The PMP was resubmitted to DOE for review on
November 24, 1986.
The risk of not having this prerequisite is low because it does it
directly affect ESC scope of work. The review copy of the prerequisite
will be used while waiting DOE approval.

SD-BWI-AP-001 - INCOMPLETE - The Records Management Plan (RMP) describes
the processing of all documents for retenting into the projects formal
record via the Basalt Records Management Center (BRMC). The RMP is
subordinate to the Documentation Management Plan (DOE-RL-86-09-02). The
RMP was resubmitted for approval to DOE on December 23, 1986. The risk
of not having this prerequisite is medium because it directly affects ESC
scope of work. The review copy of the prerequisite will be used while
waiting DOE approval.

SD-BWI-AP-009 - INCOMPLETE - The Document Control Plan (DCP) describes
the series of administrative activities necessary to process and control
a document during its active life. The DCP is a subordinate document to
the Documentation Management Plan. Revision 1 of the DCP was resubmitted
to DOE on December 23, 1986. The risk of not having this prerequisite is
medium because it directly affects ESC scope of work. The review copy
of the prerequisite will be used while waiting DOE approval.

SD-BWI-AP-011 - COMPLETE - The Test Control Plan (TCP) is an annex to
the Management and Integration Plan (M&IP). The TCP provides for a
controlled system for development of test plans. Test Plans use output
from the TDCS for DC-24 and DC-25. The TCP was released on Marcn 6,
1987. There is no risk associated with this prerequisite because it is
released.

SD-BWI-CM-001 - INCOMPLETE - The BWIP Configuration Management Plan
(CMP) is an annex to the M&IP and in this capacity provides a system for
identification, definition, control, and change control of technical
requirements such as the Design Requirements Document, and the Test
Data Collection Specification. The CMP was submitted to DOE for approval
on December 8, 1956. The risk of not having this prerequisite medium
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because it directly affects ESC scope of work. The review copy of the
prerequisite will be used while waiting DOE approval.

SD-BWI-PMP-006 - INCOMPLETE - The Management and Integration Plan
(M&IP) is a project-level document that, with its annexes, expands on
guidance provided in the BWIP-PMP and SEMP. The M&IP assists in
determining which annex or other plans to consult for specific management
details. The M&IP was submitted to DOE for approval on December 10,
1986. The risk of not having this prerequisite medium because it directly
affects ESC scope of work. The review copy of the prerequisite will be
used while waiting DOE approval.

DOE-RL-86-01 - COMPLETE - The Basalt Quality Assurance Requirements
Document (BOARD) applies QA requirements to items on the Q-List and
Level 1 items, some items of DC-23, 24, 25, 32 and 33 may be assigned a
Level I classification. Also, all documents are processed according to
QA Level. 1 requirements. Revision 2 of the BOARD was released on February
i9, 1987. There is no risk associated with this prerequisite because it
has been released.

Westinghouse Quality Assurance Program - COMPLETE - This program will
control the design of the boreholes and the facilities. Westinghouse
Hanford Company is not under a stop work order and this program is
approved; therefore, there is no risk associated with using it for this
design,

5.0 SCHEDULE AND COST IMPACTS

Preparation and release of the Test Data Collection Specification for
DC-24 and DC-25 is part of the work breakdown structure (WBS) activity
1L3D1A0Q03 for TDCS for LHS Test Plans, L3424 (Attachment 3). Preparation
and release of the Design Requirements Document for DC-24 is WBS No.
1L3D2A0D02 which is included in DC-24CX piezometer installation, L1053
(Attachment 4). Preparation and release of the Design Requirements
Document for DC-25 is WBS No. 1L3D2A0D03 which is included in DC-25CX
piezometer installation, L1054 (Attachment 5). The Cost Account Plans
(CAP) for the above activities define the following items:

o Scope of work,
o Allocation of funds,
o Spending schedule and
o Milestones.

Boreholes DC-23, 32 and 33 will be added to the accounts for DC-24 and
DC-25.

Attachment 1 shows tne overall task logic network for the
efforts required prior to the start of drilling for DC-24. Within the
overall network, the darkly shaded area identifies the scope of this
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package (preparation of documents for design support).

Attachment 2 reflects the identical logic network but the
purpose of the figure is to establish activity durations and target
dates.

The hold points identified within this package are reflected
an Attachment 1, and their descriptions and closure statements are found
in Section 3.7.

The cost of conducting the proposed work is estimated as
follows:

[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]

6.0 RECORDS AND CONFIGURATION MANAGEMENT

The following attachments are included in this ESC request
for restart.

1. Activities and hold points included in Expedited special
Case for DC-23, 24, 25, 32 and 33.

2. Logic and schedule for obtaining QA level 1 design for
boreholes and test facilities.
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3. Cost account plan for TDCS for Large Hydraulic Stress
(LMS) test plan.

4. Cost account plan for DC-24CX piezometer installation.

5. Cost account plan for DC-25CX piezometer installation.

6. Statement of work for facility design of boreholes DC-23,
24, 25, 32 and 33.

7. Option Paper for the "Geohydrologic Testing Pragram for
the Hanford Site Before Construction of the Exploratory Shaft.

8. Request for ESC status for boreholes DC-23, 24, 25, 32
and 33.

9. Recommendation for ESC restart for boreholes DC-23, 24,
25, 32.and 33.
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Financial Data System
COST ACCOUNT PLAN - VERSION 1987
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Attachment 4

Cost Account Plan for DC-24CX Piezometer Installation
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Attachment 5
Cost Account Plan for DC-25CX Piezometer Installation
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6.0 PROJECT CONTROL REQUIREMENTS
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TABLE 1

ITEMS IDENTIFIED AND
QUALITY ASSURANCE LEVEL ASSIGNMENT
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o Audits

o Quality Assurance Program Plans

o Monthly Reports

o Corrective Actions

o Nonconformance Reports

o Software Verification

Records shall have identification uniquely traceable to this instruction.
All records shall be acceptable for incorporation in the Basalt Records
Management Center and shall meet project microfilming requirements.

6.4.7 Inspections and Audits

Basalt Waste Isolation Project QA, technical, and management
representatives shall have right of access to conduct evaluations and perform
audits and surveillance of activities required by this Statement of Work
agreement.

Rockwell BWIP shall notify WBC in advance of the need to perform audits or
surveillance. In order to assure the availability of key personnel without
distrupting ongoing work, this notification will be at least one week for
audits and 48 hours for surveillance. To the extent possible, Rockwell BWIP's
audit or surveillance of WBC work shall be coordinated and scheduled to
coincide with WBC QA's audit or surveillance activities.

6.4.8 Nonconformances

Nonconformances affecting activities dispositioned "repair' or 'rework"
shall be submitted to Rockwell prior to implementation of the disposition for
review and approval.

6.4.9 Corrective Actions

Westinghouse Hanford Company shall be responsive to deficiencies
identified by Rockwell during surveillance, audit, inspection, or evaluation of
WBC's quality program. Rockwell reserves the right to exercise controls over
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further design activities conducted in the performance of this instruction.
This control may be effected by a stop work order to WBC.

6.4.10 Design Review

A review shall be conducted at the 30% complete stage, i.e., when a final
design approach has been developed, drafted in a preliminary form, and
specifications have been completed in draft form. The review shall include the
Rockwell cognizant engineer, Rockwell QA, and WSC personnel.

Another review, prior to release of drawings and specifications, shall be
conducted at the 90% complete stage, i.e., when the design documents are
complete although verification may not be complete. This review shall also
include the Rockwell cognizant engineer, Rockwell QA, and WHC personnel.

Copies of the documents to be reviewed shall be transmitted by WBC to
Rockwell one week prior to the design reviews. Westinghouse Hanford Company
shall provide meeting agendas, and keep and distribute meeting minutes
incorporating all comments and action items.

6.4.11 Safety Review

Westinghouse Hanford Company shall review the design to verify conformance
with Hanford Accident Prevention Standards. Special instructions/requirements
shall be included on the construction drawings and specifications.
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7.0 DELIVERABLES

The following lists constitute the package expected from this work.

o Drawings

- General arrangement (s) for each facility (includes
of borehole and of completed piezometer facility)

- Piezometer standard design
- Riser string standard design
- Piezometer centralizer design
- Typical isolation seal

arrangement

o Specifications

Borehole drilling/construction specification
Piezometer installation specification
Welding specification (centralizers)
Materials specifications

o Procedures

Title III inspection requirements as needed to support design
and construction

- Construction and installation procedure approval and acceptance.

o Technical Work Plan

- Including, but not limited to:
personnel, organization, interfaces

schedule, qualification of
with Rockwell

o Quality Assurance Records

- Audits
- Surveillances
- Quality Assurance Program Plans
- Design Verification
- Quality Assurance Personnel Qualifications
- Monthly Reports
- Corrective Actions
- Nonconformance Reports
- Software Verification
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ATTACHMENT 7

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 EST 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 (LHS) tests.
* Hydrochemical sampling in conjunction with LHS tests.
* Tracer tests in conjunction with LHS 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 LHS Low
testing in multiple horizons at
the RHL-2 location with
hydrochemical sampling
and tracer tests



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

Recommendation: Option d, consisting of baseline hydraulic-head monitoring,
LHS tests, hydrochemical sampling and tracer tests at the RRL-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 constructing
* 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

EST on the geohydrologic system and later geohydrologic tests.

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

* 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-28 to perform LHS 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.



United States Government Department of

memorandum

SUBJECT: Geohydrologic Testing Program for the Hanford Site Before
Construction of the First Exploratory Shaft

TO: Stephen Kale, Associate Director
Office of Geologic Repositories
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CONCEPTUALIZED POTENTIOMETRIC SURFACE NEAR TOP OF
GRANDE RONDE BASALT, COLD CREEK SYNCLINE,

FALL 1986 WATER LEVELS
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SUMMARY OF HYDROLOGIC TESTS TO RESOLVE
ISSUES HAVING GROUND WATER INFORMATION WEEDS
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STRATEGIES TO INVESTIGATE DISQUALIFTYING CONDITIONS
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STRATEGIES TO INVESTIGATE DISQUALIFIYING CONDITIONS (Cont'd)
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SCHEMATIC OF
RELATIVE EFFECTS OF SITE CHARACTERIZATION

ACTIVITIES ON GROUND-WATER LEVELS
IN PUMPED INTERVALS



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



OPTIONS FOR PRE-TEST HYDROLOGY TESTING PROGRAM
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ACTIVITIES FOR THE
IMPLEMENTATION OF OPTION D
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APPENDIX A

Geohydrology of the Hanford Site

[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]
A-2



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]



UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON. D. C. 20555

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

Dear Mr. Olson:
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NRC'S DETAILED COMMENTS ON
"TEST PLAN FOR MULTIPLE-WELL HYDRAULIC TESTING OF

SELECTED HYDROGEOLOGIC UNITS AT THE RRL-2 SITE,
BWIP, RRL SD.BWI.TP-040
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APPENDIX C

PROPOSED PRE-ES GEOHYDROLOGIC TESTING PROGRAM

After the establishment of a hydraulic-head baseline and before the start of
construction of the exploratory shafts (ES). DOE will conduct hydraulic tests
in the Rocky Coulee flow top, Cohassett flow top and vesicular zone, and
Birkett flow top within the upper Grande Ronde Basalt sequence. The logical
basis for the proposed testing program is presented in Figure 1.

The hydraulic-head baseline will be established, for the most part, from a
network of about 36 monitoring sites within the Hanford site (Figure 2).
These monitoring sites consist of single boreholes that monitor single basalt
horizons and several nested piezometer wells that monitor multiple horizons
(i.e., RRL-2C, DC-19, DC-20, and DC-22). Two additional nested piezometer
wells (DC-24 and DC-25) will be completed and equilibrated as part of the
hydraulic-head baseline network before the first LHS test takes place. These
new facilities will be used for water-level monitoring of multiple
hydrostratigraphic units; they will neither be hydraulically tested nor
hydrochemically sampled while under construction.

The chemistry of the ground waters is not perceived to be a "perishable"
condition in the pre-ES timeframe. However, if ground-water sampling is not
on the critical path, provisions will be made to collect hydrochemical samples
at DC-24 and DC-25 as drilling progresses.

For the LHS tests, several existing boreholes will be modified (fitted with
piezometers) in order to add monitoring points in the Birkett flow top. Those
boreholes requiring modification include the McGee well. RRL-2A. RRL-6,
RRL-14, RRL-17, DC 4/5, and DC-16. In addition, new nested piezometers, DC-32
and DC-33, will be placed at locations about 1000 meters southwest and
southeast of RRL-2, respectively, in order to provide additional monitoring
locations inappropriate proximity to the RRL-2B pumping center. The
distribution of primary monitoring facilities during LHS tests of key horizons
of the Grande Ronde Basalt is presented in Figure 3. The total time required
for drilling and modifying all boreholes and reestablishing a hydrologic
baseline is estimated at approximately 10 months.

After the reestablishment of the hydraulic-head baseline in the
controlled-area study zone (CASZ), a series of LHS tests will be initiated.
The tests would be conducted in the following order: the Rocky Coulee flow
top, the Cohassett flow top, the Cohassett vesicular zone, and the Birkett
flow top. Testing the Rocky Coulee flow top offers the opportunity for
exerting appreciable stress on the system by pumping RRL-23. This borehole
will be successively deepened after each test. The Cohassett flow top and
vesicular zone are assumed to be not transmissive enough for an LHS test;
therefore, small-scale injection tests in RRL-2B are planned for these units.
In the event either of these zones proves sufficiently transmissive, then a
full LHS test will be performed. The Birkett flow top is expected to yield
sufficient water to perform an LHS test.

Convergent tracer tests will be conducted in conjunction with LHS tests either
by injecting tracers prior to the start of pumping or late in the pumping
portion of the tests. Different, nonradioactive tracers will be injected into



two nearby observation wells (RRL-2A and RRL-2C); tracer arrival will be
observed at the pumping well (RRL-2B). The time required to complete the four
tests is estimated to be approximately 12 months.

The Birkett and the Rocky Coulee LHS tests will allow the testing of a Large
volume of rock, probably to repository scale (i.e., a volume comparable to
that of the proposed repository). Since it is expected that the Birkett flow
top can be pumped at a greater rate than the Rocky Coulee flow top, the
Birkett test could yield more data about the geohydrologic system in the
vicinity of the ESF. The tests in the Cohassett flow top and vesicular zone
will probably be of shorter duration and would interrogate a lesser volume of
rock because of the lower hydraulic conductivities of these units relative to
other units to be tested.

Results from these four tests will be evaluated for, among other things,
hydraulic parameters that would be used to determine the presence of
disqualifying conditions and any changes necessary to current ESF and
repository designs (see Figure 1). The results of these evaluations will be
used to determine whether and where further tests should be run before ES
construction.

Pumping during the tests will provide an opportunity to collect representative
ground-water samples from the Rocky Coulee and Birkett flow tops for chemical
analysis. Water samples will be analyzed, at a minimum, for 14C, 36C1, 129I,
tritium, major dissolved and suspended solids and gases, temperature, and pH.
The results of these analyses, particularly for the short-lived radioactive
isotopes, could yield an indication of the presence of a disqualifying
condition. The collection and analysis of ground-water samples during LHS
testing should not affect the ES schedule.

The combined schedule to carry out the recommended pre-ES geohydrologic
testing program is presented in Figure 4. The total duration of the program
is estimated at 22 months after the start of drilling.
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HYDRAULIC-HEAD BASELINE
MONITORING LOCATIONS AT THE HANFORD SITE



PRIMARY LHS TEST MONITORING FACILITIES IN THE GINKGO FLOW TOP
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PRIMARY LHS TEST MONITORING FACILITIES IN THE ROCKY COULEE FLOW TOP
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PRIMARY LHS TEST MONITORING FACILITIES IN THE COHASSETT FLOW TOP
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PRIMARY LHS TEST MONITORING FACILITIES IN THE BIRKETT FLOW TOP [COULD 
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PRIMARY LHS TEST MONITORING FACILITIES IN THE UMTANUM FLOW TOP
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ENCLOSURE C

RESPONSE TO LETTER FROM NRC STAFF

ABOUT THE GEOHYDROLOGY TESTING PROGRAM

AT HANFORD

The letter, dated April 10, 1986, from J. Linehan to 0. Olson, made two major
observations with regard to the geohydrology program presented at the December
1985 hydrology workshop. First, there was concern that the Initial testing
will not be on a repository scale. The NRC staff considered this to differ
from the strategy defined by the NRC's Site Technical Position (STP) 1.1.
Second, the staff felt that the ability to establish the hydraulic-head
baseline may be In jeopardy from perturbations such as those caused by the
Exploratory Shaft Facility (ESF). In the absence of a baseline, the
evaluations of the pre-waste emplacement ground-water system and the results
of future Large-scale Hydraulic Stress (LHS) tests could be compromised.

On the basis of in analysis of information needs to resolve licensing issues
for the Hanford site. we have revised the geohydrologic program for tne pre-ES
time period. That program is structured around four objectives:

* 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.

a To collect data on geohydrologic conditions in order to Identify the
effects of the ESF on the flow system and subsequent geohydrologic
tests.

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

In order to meet the aforementioned objectives. the initial testing is planned
to be of repository scale in areal extent. Therefore, we intend to stress
four separate horizons: Rocky Coulee flow top, Cohassett flow top Cohassett
vesicular zone, and Birkett flow top. As a minimum, the tests of the Rccky
Coulee flow top and Birkett flow top at the RRL-25 pumping well will be LHS
tests and should reach to the boundaries of the proposed repository and
beyond. In addition, we anticipate small-scale injection tests of the
Cohassett flow top and vesicular zone. LHS tests of these units will be
performed i n the event they prove sufficiently transmiss i ve. The tests
identified above will be done in the absence of any external disturbances from
other site characterization activities. especially ES construction. Further,
descriptive information about the pre-ES testing program may be found in
Section 8.3.1.3. of the Site Characterization Plan (in preparation), and the
Department's option paper on pre-ES geohydrologic Testing which gives a
general overview of the program.

As for the hydraulic-head baseline, the program contains ongoing
hydraulic-head monitoring which we believe provides the baseline needed to



understand the ground-water flow regime and to evaluate subsequent hydraulic
tests. As part of its pre-ES geohyrologic testing program, the Department of
will supplement the monitoring network for hydraulic head. In particular, two
multi-piezometer wells. OC-24 and DC-25, will be constructed. These
facilities will be located to augment our understanding of the ground-water
flow system and refine the preferred conceptual model. During the post-ES
time period, additional monitoring wells will be installed and LHS tests will
be performed to Investigate the Boundaries of the system.

Hydraulic head is monitored at 36 sites scattered over the Hanford site. Data
from these sites, plus new multi-piezometer wells will, in our view,
constitute a suitable baseline to characterize the pre-waste emplacement
ground-water system at the site. We expect that the hydraulic-head data will
be sufficient to meet our criteria for establishing the hydraulic-head
baseline before the start of LHS testing. We expect these steps will
adequately serve our testing objectives.

The NRC staff noted that the Department had not performed the analyses
required to address their concerns. The results of the analyses will be
available before start of the LHS test series at RRL-28.

The NRC staff also requested early involvement in the readiness review process
for the testing program. The Department agrees to keep the staff informed of
progress with the readiness review. NRC's Onsite Representative and other
interested staff will be invited to attend formal review meetings.
Documentation related to the readiness review, including QA plans and
procedures, will be provided as soon as internal management checks are
completed. Whenever Individual tests are performed. the NRC staff will be
invited. to attend as observers.



2. Responses to Detailed Comments

Monitoring Facilities
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2. Cement Effects
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DOE RESPONSE -
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LOCATION OF MULTIPLE-LEVEL PIEZOMETER FACILITIES
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MONITORING LOCATIONS AT THE HANFORD SITE



Attachment 8

Internal Letter

April 2, 1987

Rockwell International

FROM

D. J. Brown, 6-6274
R. T. Johnson, 6-8358

D. E. Mahagin
Management and Integration
CDC-2/3000 Area

DC-23/24/25 and DC-32/33 Data Collection Requirements Definition
and Facility Design Development - Request for Expedited Special
Case Sta us

Attached is the signed approval sheet for the OC-23/24/25 and
DC-32/33 Request for Expedited Special Case Status.

R. T. Johnson
Screening Board

D. J. Brown
Screening Board

RTJ /DJ B/MFN/ 1 gs

Attachments

cc: L. Cornell
D. C. Gibbs
T. A. Curran
G. C. Evans
G. T. Harper
G. W. Jackson
J. F. Marron
M. F. Nicol
R. L. Snow
DRMC (2) 008/3503/G950



REQUEST FOR EXPEDITED SPECIAL CASE STATUS
BOREHOLES DC-23, DC-24, DC-25, DC-32, AND DC-33

Rockwell Approvals:

G. S. Hunt, Manager
Site Characterization Program

Screening Board

D. E. Mahagin, Director
Management and Integration



Internal Letter Rockwell International

Date April 2, 1987 No .78300-87-023

TO

D. J. Brown D. E. Mahagin
R. T. Johnson Management and Integration

CDC-2/33/3000
6-6091

Subject DC-23, DC-24, DC-25, DC-32 and DC-33 Data Collection Requirements
Definition and Facility Design Development - Request for Expedited
Special Case Status

Reference: Letter, April 2, 1987, G. S. Hunt to D. E. Mahagin, same subject

Attached for your review is the request for Expedited Special Case status
for DC-23, DC-24, DC-25, DC-32 and DC-33 Data Collection Requirements
Definition and Facility Design Development Approval Sheet. If the attached
document is complete, sign the approval sheet and return the package to
me.

D. E. Mahagin, Director
Management and Integration

DEM/CCC/l gJ

Att.

cc: C. C. Cejka
G. C. Evans
G. S. Hunt
File/LB/BRMC



Internal Letter
Date April 2, 1987

TO

.D. E. Mahagin
Management and Integration
CDC-2/33/3000

Rockwell International

FROM

.G. S. Hunt

.Site Characterization

.CDC-2/6/3000
6-5559

SUBJECT DC.23, DC.24, DC-25, DC-32 and DC-33 Data Collection
Definition and Facility Design Development - Request
Special Case Status

Requirements
for Expedited

References: (a) Letter, March 30, 1987, D. J. Brown, R. J. Johnson,
to D. E. Mahagin, "DC-24/-25 Data Collection Requirements
Definition and Facility Design Development - Request
for Expedited Special Case Status"

(b) Letter, March 25, 1987, G. S. Hunt to D. E. Mahagin,
'DC-24/-25 Data Collection Requirements Definition and
Facility Design Development - Request for Expedited
Special Case Status'

Reference (a) granted Expedited Special Case status for DC-24/-25 Data
Collection Requirements Definition and Facility Design Development.
Subsequently, as described in the attachment, it was recognized that the
Test Data Collection Specification and the Design Requirements Document
must be complete for DC-23, DC-32, DC-33 along with DC-24/-25. Therefore,
the new request for status incorporates the additional boreholes in the
Test Data Collection Specifications and Design Requirements Document
formal control process and supersedes the referenced Expedited Special
Case status.

G. S. Hunt, Manager
Site Characterization

GSH/lgJ

Att.

cc: D. J. Brown
C. C. Cejka
G. C. Evans
R. T. Johnson
M. F. Nicol
File/LB/BRMC (2) 003/3503/G950



Attachment 9

Internal Letter Rockwell International
April 3, 1987

TO

D. E. Mahagin
Management and Integration
CDC-2/33/3000

78000-87-7-1

D. J. Brown 6-6274
J. F. Marron
M. F. Nicol

Restart of Expedited Special Case

Ref: Letter. April 2. 1987. G. S. Hunt to D. J. Brown. "Request for
Approval for DC-23. 24. 25, 32, 33. Expedited Special Case Request
for Approval of Design Document Package"

The Restart Review Board has reviewed the prerequisite package
contained in the reference and finds no substantive issues that
would disqualify it.

The Board recommends that the subject Expedited Special Case to
approved. The signed approval sheet is attached.

Signed:

D. J. Brown, Management and Integration

J. F. Marron. Systems Engineering

M. F. Nicol, Quality Assurance



Internal Letter
April 3. 1987

D. C. Gibbs
Basalt Waste Isolation Project

Rockwell International
78000-87-DEM-030

D. E. Ma h ag
in

Management and Integration
CDC-2/3000 Area
6-6091

Subject: Approval of Borehole DC-23, 24, 25, 32, and 33 Collection Requirements
Definition and Facility Design Development as an Expedited Special
Case

The Expedited Special Cases Restart Review Board has approved
the subject boreholes as a result of the satisfaction of Directives
1 and 2, which respectively qualified the project as a restart
candidate and qualified the project as having either (1) fulfilled
all requirements for restart, or (2) provided acceptable explana-
tion of the Management Risk associated with those prerequisites
not yet completed. The entire review package is herewith trans-
mitted for your approval.

D. E. Mahagin
Management and Integration

Director
Integration

DEM/cml

Enc. Directive 1 Packet
Directive 2 Packet



Internal Letter
Date April 2, 1987

To
D. J. Brown

Rockwell International

FROM
G. S. Hunt
Site Characterization
CDC-2/3000 Area
6-5559

subject: Request for Approval of Boreholes DC-23, DC-24, DC-25.
DC-32, and DC-33 Collection Requirements Definition and
Facility Design Development as an Expedited Special Case

Reference: Letter, March 27, 1987, G. S. Hunt to D. E. Mahagin,
Screening Board Signature Approvals

In response to your elevating Boreholes DC-23. DC-24, DC-25, DC-32,
and DC-33 to Expedited Special Case Status, the Site Characterization
Program has assembled the attached information to enable the Expedited
Special Case Review Board to evaluate Boreholes DC-23, DC-24, DC-25,
DC-32, and DC-33 Expedited Special Case for review of Design Document
Prerequisite Package.

G. S. Hunt, Manager
Site Characterization

GSH/CCC/hl s

Att.

cc: Restart Review Board ($)
L. Connell
T. A. Curran
D. C. Gibbs
G. W. Jackson
W. H. Price
File/LB
BRMC (2) 3503/003/G950



Internal Letter Rockwell International
April 2, 1987 77000/87/040

G. S. Hunt
Site Characterization Program

Office

Request for Expedited Special Case
Boreholes DC-23, 24, 25, 32 and

This request for Expedited Special
Boreholes DC-23, 24, 25. 32 and
reviewed, accepted and is ready
Restart Review Board.

G. W. Jackson
* Science and Engineering

CDC-1/3000 Area
* 6-4572

ise Restart for
33

lal Case restart package for
33 facility design has been
to be submitted to the

G. W. Jackson, Director
Science and Engineering
Basalt Waste Isolation Project

GWJ/GCE/lm

CONCURRENCE:

T. A. Curran Date

W . H. Price Date



Department of Energy
Richland Operations Office

PO Box 550
Richland, Washington 99352

APR 1 5 1987

General Manager
Rockwell Hanford Operations
Richland, Washington

Dear Sir:

EXPEDITED SPECIAL CASE (ESC) FOR BOREHOLES DC-23, DC-24, DC-25, DC-32, and
DC-33. TO RESTART COLLECTION REQUIREMENTS DEFINITION; AND FACILITY DESIGN
DEVELOPMENT

Reference is made to your letter R87-1484, subject as above, dated
April 3, 1987. We have reviewed the subject package and you are authorized to
proceed with design of the ESC facilities subject to the following conditions
as discussed with your staff on April 14, 1987.

Two new Project Directives need to be written as follows:

1. A directive authorizing the deviations from procedures which are
described in the ESC (e.g., utilizing draft documents).

2. A directive implementing a manual system to track in process (draft)
documents used for design.

Hold point number three of the ESC needs to certify the placement of

Westinghouse Hanford Company on a qualified suppliers list.

Hold point number four of the ESC needs to also assess and correct the
deficiencies resulting from the Rockwell Design Control System reappraisal
that affect work performed on the ESC.

The efforts of your staff in reaching this milestone are greatly appreciated.
If you have any questions please contact Mr. A. G. Lassila (6-6158).

Sincerely,

Robert D. Larson, Director
BWI:AGL Procurement Division

cc: D. C. Gibbs, Rockwell


