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/ it ? nal Letter 6LQ Rockwell Internationsl
3 7

2 sy ol
we. -~ February 26, 1987 No . 71000-87-LC-069

T0: INama. Organizgrion, Imarng! Adecesy; FROM: iname, Organiianan, insingl Addrase, Pross)
}75;(/ - . G. H. Jackson, Director . L. Connell, Director
P LS Si_f; . Science and Engineering . Operations and Test
. CDC-1/773000 Area . goc;1ézs/3ooo Area
. 6-879

subeet: . 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

s~rve on an evaluation team for the integrity testing
IPR's {1PR-SD-BWI-TC-016-001 and IPR-SD-BWI-TC-OE?-OOI).

:54L%C£%4ngfe 2[25%?7 Lﬂv&bﬂb

L. Connell, Director
Operations and Test

LC/SRS/11k
Att.

cc: W. H, Price
" S- Ro strait
) BRMC (2) 3503/E903/003
LB



‘RTERlﬁ PROBLEM REPORT | 1. REPORT KUMBER PAGE e

_ _IPR-SD-BW-TC-016-001 of_
2 Tﬂﬂ' PROCEDURE um ANMD ' 3. YORK AREA
SEQUERCE AND SUBTLER TESY 600 Area
PROCEDURE NUMDER, IF APPLICABLE Not Applicable (see attached)
4. EQUIPHENT Nested piezometers DC-19C, DC-20C, and DC-22C.
S. REFORTED.BY (NAME/ORG "6. PHONE NO. | 7. DATE AKD TIME
F. A. Spane, Site Characterization Fiald Invest.| 3-1180 Harch 1986
8. COGHIRANT EXGINEER/SCIERTIST RESPONSIBLE FOR TEST . VALIDATIOR (INITIAL REVIEY)
ACTIVITY (NAME/ORG,) F. A, Spane ez |
Site Characterization Field Investigations Dept. S. R. Strait, Manage:,/f? dﬂ

9. 178 | 10. PROBLEM DESCRIPTION

_ See Attache ',

2. EVALUATION TEAM REQ. 13. RETEST REQUIRED  ITEMS:
YES 0 KO [ YES[] No [)

ie. CONSTRAINTS _ TO: 15. CONSTRAINT SIONATURE, DATE -
YES [ N0 [ :

16. TTEM | 17. DISPOSITION/CAUSE/CORRECTIVE ACTION

See attached.

19. ACCEPTANCE APPROVALS 18, OTHER REPORT REQ.
Eigaatere Funetisn/Pheae Date YEsS No
TYPE
HUHMBER '
20. EVALUATION TEAM SIGNATURES 21. FINAL CLOSEDUT o~

(O APPLICABLE)

GROUP MANAGER DATE




1.
2.
3.

4.
e

6.
7.
8.

9.
10.

JINTERTH PROBLEM REPORT

Report Number: IPR~SD-BWI-TC~016-001
Controlling TOP: Not Applicable

Work Area: 600 Aroa; at DC-19C, DC-20C, and DC-22C during drilling and
construction of DC-234,

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

Reported Bys Frank A, Spane Jr., S{te Characterfzation Field
Investigations.

Phone Numbars 373-1180.
Date and Times March 1986 (as noted in document SD-BWI-TI-313),
Cognizant Engineer Responsible For Test Activity: Frank A. Spane, Jr.s

. $1te Characterization Field Investigations.

Item: #1

Problem Descriptions Review of water-level and hydrostatic pressure

recerds obtained from nested piezometer sites DC-1SC, 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-
formatfonal 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 plezometers
within DC-19C, =-20C, and 22C to monfitor {solated zones within the Wanapum
(and possibly the Grande Ronds) Basalt. Resolution as to the causative
factor responsible for the cbserved cross-formational response at DC-1%C,
~20Cs and =220 {s needed to:

11.
12.

c evaluate the performance and viability of nested plezometer sites
DC-19C, -20C, and -22C, and

) determine whether remedial measures are required to estadblish

{solation {ntegrity for individual mon{toring horizons within the
nested piezometer facilities. '

Yalidation: (S. R. Strait signature)

Evaluatfon Team Required: No.



13, Retest Required:s No.

.14, Constraints:s Na,

15, Constratnt Signature: None
16, Item: /1

17. Disposttion/Causa/Corrective Action: Uncertainity exists as to the
{solation fotegrity of individual piezomaters at nested plezometer sites
0C-19C, «20C, and =-22C. To resolve the causative factor responsible for the
observed crods-formational response and to determine whether repafrs or
remedial moasures are required within the nested plezomater facilities

(t.8.: DC-19C, =20C, and =2ZC), several diagnostic activities zre proposed.
Proposed diagnostic activities include:

Q a reviev of available data,
o individual piezometer tubing-string tests, and
‘e shart=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

comoletion of identified diagnostic activities {s presented in Table 1 and
Figure 3.

A. Review of Avatilable Data

The review of available data includes the analysis of data collected at
DC-19C, -20C, and =22C during facility construction and plezomster
installatfon ({.0., piezometer tntergrity and development tests), and during
construction of nearby borehole DC-23¥; as well as data collected 2t 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 {s estimated to require 8 weeks and can be
performed concurrently with proposed tubing=-string testing. A general
diagram of the vartous reviex datz elements {s shown in Figure 4.

B. Tubing-5tring Tests

Tubing=string integrity tests (see Figure 5) w111 be performed on each
of the plezometers 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 leaxs are



detected (1.0., sbove 2 thrashold value), repairs and remedial measures may
be fmplemented to provide fsclatfon Integrity for the monitoring
tnstallations. Estimated time for completion of tubing-rtring tests is 8

-weekg, The tima alloted for pfezometer repair and remesfal activities, is

dependant on the presence {{f any) and nature of leaks that occur. The
length of time afferded for this work element, therefore, may be highly

varfakle, For the purposas of schedulings 2 pariod of O to 6 weeks {s
tonatively assigned.

C. Diagnostic Hydrolegic Fleld Tests

Provided thit the integrity of tubing-string installations for Wanapum
Basalt ptezometers has been established, diagnostic hydrologic field tests
will be {nitiated. The main element of the hydrologic fleld tests will
focus on a constant discharge test of the Rosalfa flow top &t monftoring
sftes 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 {nstallation, and
obsarving the hydrologic response within individual plezomaters at the
C-site facility (Figures 6 & 7). The active pumping phase of the constant
discharge test will be of shori-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
disstpate rapidly (i.e.s within one week or less). Compar{son of the
drawdown and recovery responses of Waaapum monftoring horizons at the C-site
factitty w111 provide data that can be analyzed using analytical and
numerical methods. .

The 2bsence of a B-well site eliminates the possibility of conducting
stmilar constant dfscharge pumping tests 2t the DC~19 site. Although
small-rate, 2afr-11ft pumping tests could be conducted within the Rosalia
flow top at the DC-15C facility, results from such tests are not anticipated
to provide any diagnostic information. This {s because of the:

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

0 high transmissive character (and therefore low asscciated response
characteristics) of mon{tored Wanapum hor{zons. and

o fnab{11ty tn make a direct comparisan of transient response for
the Rosalia and Sentinel Gap flow tops during drawdown and
recovery phases of the air-11ft pumping test.

Results from the diagnostic tydrolegic flald tests wil1l be 2nalyzed and
integrated with information cbtained from the previous tubing-string tests
and roviex of available data. Results from the final Yntegration are
expected to fndicate 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-Formatfonal Plezometer Respense at

0G-19C, ~20C. and -22C,

¥ork Iten

1.

2.

3.

4.

5.

6.

7.

IPR Issuance

Pre-Diaéﬁbstie Test Documentation
(e.g.» Trouble-Shooting Plan, etc.)

Review of Avatladle Data

Tubing~String Tests

Remedial Nested Plozometer Repairs
and/or Modifications

Ciagnostic Hydralogic Fleld Tests

6a) Constant Discharge Test zt 0C-208

6b) Preliminary Analysis of DC-208,
Constant Discharge Test

6¢c) Constant Discharge Test at DC-22B
6d) Preliminary Analysis of DC-22B,
Constant Discharge Test

Final Integratfon and Analysis of
Field Te ts Results, and IPR Disposition

_Estima+ed_Completion Tima

(Starting Point of Schedule)

10 weeks
8 weaeks

8 weeks (done concurrently
with Item £ 3)
0 -~ 6 weeks (var{able time;

dependent on results of
Item £ 4)

1 week

1.5 woeks

1 week

.-

1.5 weeks

3 weeks

TOTAL ESTIMATED TIME
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Figure 1. Location of DC-23k, -23GR, and Nested Piezometer
Facilities DC-19, 0C- 20, and DC-22.
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DIAGNOSTIC ACTIVITIES FOR RESOLVING
CROSS-FORMATIONAL PIEZOMETER RESPONSE

(A} .
AEVIEW OF AVAILABLE
DATA

()

TUBING-STRING

TESTS

Figure 2.

HOT REQUIREDR

PIEZOMETER REMEDIAL
ACTIVITIES REQUIRED

Lok

NOT REQUIRED

©
DIAGNOSTIC HNYDROLOGIC
FIELD TESTS REQUIRED

4

(D)
FINAL INTEGAATION AND
ANALYSIS OF DIAGNOSTIC TESTS

1IPR DIAGNOSTIC ACTIVITIES
COMPLETED

2KET01.9.4

General Logic Diagram For Evaluating Cross-Formational
Piezometer Response At DC-19C, DC-20C, and DC-22C.
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it REVIEW OF AVAILABLE DATA

DC-19C, ’ﬁ:.“c* pc-22¢ DC-23W AND DC-21GR OATA
] A

DRILLING FLUID LOSS/DEPTH HYDROLOGIC TESTS CONDUCTED

DATA AT C-WELL FACILITIES ON THE ROSAL'A FLOW TOP
. HYDROLOGIC TESTS CONDUCTED

°°“E“i$gv'f,‘éf}_‘i.i'gfg:§°°“°s ON OTHER WANARUM BASALT
HORIZONS
h |
PIEZOMETER INSTALLATION/
INTEGRITY TESTS

NESTED PIUZOMETER RESPONSE
CURING CONSTRUCTION AND
DEVELOPMENT OF DC-2IW

COMPLETION OF AVAILABLE
DATA REVIEW

2Ka701-9.5

Figure 4. Review of Available Data For Evaluating Cross-Formational
) Piezometer Response At DC-19C, DC-20C, and DC-22C.



TUBING STRING TESTS

SET INFLATABLE PACKER
{NEAR FORMATION DEPTH)
CONDUCT CONSTANT HEAD
INJECTION TEST
LEAKS DETECTED NO LEAKS DETECTED
TERMINATE TEST - TERMINATE TEST
RESET PACKER AND RETEST
TUBING STRING UNTIL ZONES
CF LEAKAGE HAVE BEEN
IDENTIFIED :
AEPAIR OR MODIFY TUBING STRING
CONFIGURATION TO INSURE
PIE2ZOMETER ISOLATION
REPEAT CONSTANT HEAD
INJECTIQN TEST TO VERIFY
PIEZOMETER INTEGRITY
TEAMINATE TEST IF RO LEAKS
DETECTED -
COMPLETION OF TUBING-STRING
TESTS

2KB701-9.8

Figure 5. General Work Elements For Conducting Tubing-String Tests
On Piezometers Within DC-19C, CC-20C, and DC-22C.
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DC-20D

PIEZOMETER DC-208 -N-
P'UMPR:G WELL A
pC-20¢
uumwvez.. PIEZOMETER
v DC-20A
MULTILEVEL PIEZOMETER
e

. W O W oreET
* }

DC-20 SITE PLAN

)
oC.22C b
MULTILEVEL PIEZOMETER -
)
DC.228 ﬁ
Py PUMPING WELL
L
DC-220
PIEZOMETER
®
DC-22A
MULTILEVEL. PIEZOMETER
L4 ® 108 133 200 FEET
% 2 1 ) 3

(Adapted from SD-BWI-TI-226)
DC-22 SITE PLAN

2Ke701-3.2

Figure 6. B-Hell Distance Relationships to Monitoring Facilities

. at DC-20 and DC-22.
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CONSTANT DISCHARGE FIELD TESTS
(ROSALIA FLOW TOP)

CORDUCT SLUG TESTS WITHIN B-WELL FOR PRELIMINARY
ASSESSMENT OF GROUNDWATER PRODUCTION CAPABILITY

. .- SET SUBMERSIBLE FUMP WITHIN B-WELL

e PERFORM CONSTANT DISCHARGE TEST AT B-WELL.
L . MONITOR CRAWDOWN TRANSIENT RESPONSE WITHIN
S ' C-WELL NESTED PIEZOMETERS.

=

| TERMINATE CONSTANT DISCHARGE TEST AT B-WELL

o MONITOR RECOVERY RESPONSE WITHIN C-WELL
: ) NESTED PIEZOMETERS

ANALYZE DRAWDOWN AND RECOVERY TRANSIENT
RESPONSE WITHIN C.WELL NESTED PIEZOMETERS
USING ANALYTICAL AND KUMERICAL METHODS

COMPLETION OF CONSTANT DISCHARGE
FIELD TESTS

2K8761-9.3

Figure 7. General Work Elements For Conduct of Constant Discharge
~) Tests For the Rosalia Flow Top At DC-208B and DC-228,



ATTACHMENT A

An extension of 40 days is requested for the Interirm Problem
Repart on integrity testing of the piezometers at DC~-19, =20, and
=22 (IPR-SD~BWI-TC~-Q16-001). The extension is required tecause
of the nature aof 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 1limit as
mentioned in PHPY 7-119.
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;;;?%Em PROBLE REFORT | T~ "oy B emroo T J—
'.'w_E; ST PROCEDURE NUMBER AND ' 3. YORK AREA

- SEQUENCT, AND SUBTIER TEST
rgpq:nuat !WHSER, ¥ W‘LIGABLE
F

R/& RRL-2C/600 Area

‘..

;; _RRL-ZC Piezometer Nest

S .

il E E Ewani son.‘ﬁfc{rcﬁogic Testing Group 6. PHONE KO. 7- DATE QP TIME

o SCF1 Department 3-5200 8/85 Pe

E. mdazm E!GIHEIR!SCIEKYIST RESPONSIBLE FOR TEST l! VALIDATION (INﬂ‘IAL REVIE'I‘):
ACTIVITY (RMI}?RG.)I

=z l.. €. Swanson, Hydrs pgic Yesting Group/SCFI Dept. SR 83 ens &ﬁ W

9. TIEM | 10. PROBLEM DESCRIPTION

oy

During ptezometer development activities from June to August 1985 at

'bor.eho‘l'g RRL-2C, pressure responses were observed in some instances in-

monitored intervals located stratigraphically above and/or below the‘

piezomater under development. These responses were not expected and may
f integrity of the RRL-2C piezometer nest. The pressure
responses are described in detail in document SD-8WI-TI-329,

Jackson, et al, 1986.

4-%. E‘IAU.IATION TEAM REQ.

""W

13. RETEST REQUIRED  ITEMS:

NO.[] . YES (] NO (X
be mm'rs TO: 15. CONSTRAINT SIORATURE, DATE °
~I¥ES [ N80

i ‘ITEM

17. DISPOSITION/CAUSE/CORRECTIVE ACTION

The following tests will be used to evaluate the cause of the pressure

responses observed at RRL-2C.

14

Literature and data review .
1 .2 Tubing string integrity test for piezometers at RRL-2C.
{continued on attachment)
ACCEP"MNI:E APPROVALS 18. OTHER REPORT REQ,
\3 1 N
R g‘t’.;it‘" Fusatisn/Phose Date YES [} e O
. C. Swanson N TYPE
M., A, Herber NUMBER
0. EVALUATIOX TEAM SIGRATURES

(F APPLICABLE) S.

R. L.

Zt. FINAL CLOSEOUT
. Strait
Jackson , F, A. Spane, H. A, Herler

GROUP HMANAGER DATE -




3??‘;'- TR PROBLEF REPORT | 1. #eroat woracs .
~ {continuation sheet) 1PR-$0-BWI~TC-023-001 oF g

-u “ﬂ mcauw AND ‘
a -
mmm RUMRER, tF APPLICABLE /A RRL-2C/600 Area

3. YORK AREA

Ttem 17 centinued

1.3

Constant discharge test at RRL-2B in the Rocky Coulee.flow top while

_ monitoring plezometers at REL-2C and RRL-2A,

These trouble shooting tests will be used to categorize the responses

as either pervasive formational or borehole/site specific factors. Specific

causes of the observed pressure responses might be:

1. 1ledks in the piezometer tubing,

2. Jnadequate cement éeats with channeling,

3. communication via a disturbed rock Z0ne,

' naturatiy occurring fractures or joints, and

S. structural or stratigraphic discontinuities.

An attached legic diagram {Figure 1) outlines the sequence for trouble-shocting

the problem. Table 1 estimates the completion time for each of the

trouble-shooting activities.

Corrective action will be determined when the cause(s) of the problem

is identified.

5. FIRAL CLOSURE SIGNATURE




'FIGURE 1 Page 1 of 2

LOGIC DIAGRAM FOR
INTEGRITY TESTIKRG AT
BOREHQLE RRL-2C
(6 Piezometer Tubes)

L.ITERATURE/
L DATA REVIEW
R T _
AT BEGIN TUBING
L INTEGRITY TESTS
- 3
FILL ANNULUS
WITH WATER

¢

MEASURE ANY RESPONSES
IN PIEZO TUBES

.
SET STANDING VALVE

IN PIEZO TUBE }
ot ‘r
T CONDUCT GRAVITY
TEST
]
CONDUCT CONSTANT
 HEAD INJECTION TEST NO
"¢ 'l - |SET INFLATABLE| YES
<. |, -|PACKER IN TUBE : )
7. 17 |cONDUCT CONSTANT
L HEAD INJECTION TEST(S}
o LAND LOCATE LEAK(S)
YES DETERMINE AND IMPLEMENT
y REMEDIAL ACTION
1

. PROCEED WITH CONSTART
. . DISCHARGE TEST
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Page 2 of 2

L v FIGURE 1 (continued)
e CONSTANT DISCHARGE -
S - TEST

REVIEW PRIOR LITERATURE/DATA
FOR ASSESSMENT OF GROUNDWATER
FRODUCTION CAPABILITY

A';.-_."_V,._. . . - &

) RESET STRADDLE PACKER
IN RRL-2A WITH CALI-
ERATED TRIPLE PROBE

¥ — T
e PREPARE PUMP IN
& EOREHOLE RRL-2B
; ‘ T
CONDUCT CONSTANT DISCHARGE
TEST AT RRL-2B
)

MEASURE RESPONSES AT
RRL-2A AND RRL-2C

R
- *  TERMINATE TEST
T~

;; ) MEASURE RECOVERY AT
' ' RRL-2A AND RRL-2C

3

ANALYZE DRAWDOWN AND
RECOVERY RESPONSES

1

EVALUATE WHETHER THE RESPONSES
ARE DUE TO PERVASIVE FORMATIONAL
OR BOREBOLE/SITE-SPECIFIC FACTORS
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TABLE 1. Estimated Schedule for the Planned IPR Activities for
Integrity Testing at Well RRL~2C.

YORKE _XTEY ESTIMATED COMPLETION TIME
1. 1PR Issuance Start of Schedule
2. Documentation of Trouble~ 2 to 4 Heeks
Shooting Plan
3. Literature/Data Review .5 Weeks
4. Annulus and Plezometer 1 to 2 VWeeks
Tubing String Tests
5. Remedial Work (if 0 to €6 Weeks.
Essential)
6. Pump and Pre-Test 1 .. 2 Weeks

Preparation (e.g.,
Placement of Calibrated
Probe in RRL-24)

7. Constant Discharge Test at .5 to 1 Week
¥Well RRL-2B .
8. Test Analysis, Evalustion 2 to 3 Weeks

and IPR Dispo=ition

TOTAL ESTIMATED TIME = 7 to 19 VWeeks
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ATTACHMENT A

fin extension of &0 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 1is required because of the
nature aof the problem is such that it will require extensive
analysig of existing data and potentially additfonal field work

that will extend beyond the current five day 1limit as mentioned
in PMPM 7-119,
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1. REPORT | PAGE e
VTERIMPROBLENTRERORT | 7 Sroriaas, | oo~
b O nCe ARD EURTIER Ty Kot Applicable Soorcheye Bnl14
mcmm NUMDER, IF APPLICASLE 600 Area

4. Eﬂﬂlﬂiﬂﬂ Polyurethane packer glands on prototype stainless stee) multilevel
packer (MP)} system.

m@f (MAME/ORGD 6. PHONE KO, | 7. DATE AKD TIME
__ Hydrolagte Testinq Group/SCFl Department 3-5300 10/30/86

8. COGNZANT EXGINETR/SCIENTIST RESPONSIBLE FOR TEST | 11. VALIDATION GNITIAL REVIEY))|
ACTIVITY (NAMEZORGDY R. L. Jackson : Y347

Hydrologic Testing Group/SCF1 Department S. R. Straft /j? 7 /
9. TEXt | 10. PROBLEM DESCRIPTION

1.0 To maximize the use of existing, small-diameter borehole facilities, a

prétotype modular multilevel packer (MP) system 1s being field tested at

Borehole RRL-14, The HP system i; designed to monitor downhole fluids

pressure and sample groundwater from myltiple hydrogeologic horizons within

the Grande Ronde Basalt. Each horizon is {solated by & dual set of

YES@ w3, lsz’ E 3::::: YES Ca no O (Subcontractor)
. COMRSTRAINTS T0: 15. CONSTRAINT SIGRATURE, DATE
YES [ Mo [

i. JTEM | 17. DISPOSITION/CAUSE/CORRECTIVE ACTION
1.0 Subcontractor will provide an evaluation at their expense, summarizing the

test results and evidence gathered in the probable cause of the degradation

1.1 Subcontract will provide recommended remedial measures including

proposed packer design.

9. ACCEPTANCE APPROVALS 18. OTHER REPORT REQ.
t Phene Dat YES MO
s g 2 .v‘t?“a.‘ier. ) Funatiea/ . O O
R, L. Jones . TYPE
L. L. Jackson HUMBER .
0. EVALUATION TEAM SIGNATURES 21. FINAL CLOSEOQUT -~
(F APPLICABLE) R. L. dJones

S. R. Strait
R. L. Jackson . GROUP MARAGER DATE
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‘iiem 10 {continued). .
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polyurethane packers &s 11lustrated in Figure 1. The MP system was manufactured by

Hestbay Instruments Ltd. (Vanc0uver. B. C.) and installed in borehole RRL-14 in
October 1985 under P 0. K342029.

As part of the field testing of the MP system it

was found that the pnlyurethane packer glands under went severe and almost complete

degradation as verified after the MP system was removed from RRL-14 on October 30, 1986.

Items 16 and 17 (continued).

1.2 Re-install MP system with modified packer glands

“1.3 Re-inflate packer glands. .

1.4 Retest packer glands after four months to check whether packers remained inflated

;fnce their installation.

. FRIAL CLOSURE SIGNATURE




ATTACHMENT A

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

»
v
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Rockwel! Hanford Opsrations Rockwell

£.O.
Rchiand WA sease  International

April 3, 1987 In reply, refer to letter R87-14£4
t

¥r. J. H. Anttonen, Assistant Manager
Commercial Ruclear Waste

Department of Energy

Richland Operations Office

Richland, Washington 99382

Dear Hr. 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-ACQ6-77RL01030)

Rockwell Hanford Operations requests permission to restart Collection
Requirements Definition and Facility Design Davelopment as an Expedited
Special Case for Boreholes DC-23, DC-24, DC-25, DC-32, and DC-33.

This request {s 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,

FUl L

D. C. Gibbs, Director
Basalt Waste Isolation Project

DCE/CCC/Ms

Att. RECEvED

ce: J. J. Keating - DOE-RL APRD: :
A. W, Kellogg - DOE-RL ROS 1087 g
R. J. Light - DOE-RL 3

R LT npa



GC-23-~33,Apri) 1, 1387

REQUEST FDOR E/PEDITED SPECIAL CASE STATUS

BOREMOLES DC-23, 24, 25, 32 and 37 FACILITY LESIGN

tACKGROUND

Re#s: t1) Letter, R, T. Johnson to R. A. Johason, *Request for
czpedited Special Case Status Restart of EBorehole DC~24CX, and Start o+
Borenoles DC-250X, DC-24CX and DC27CX*, 78100-IJM-B4~0313, datec Septeamper
8' lqaﬁl

{2) Letter, B. C. Gibbs te 0. L., Dlson, "Request far
Approvil to Restart Drilling Boreholes DC-24 and DC~25%, REL-44Q0,
dated Septesber 13, 1984

(3) Letter, J. J. ¥eating to Genera) Manager Rockuell
Hanford Dperations, “Expedited Special Catge Borehaoles
BC-24 and DBC-25°%, B&-GTE-57, dated October 24, 198B&

(4) *"Quality Evaluation Board tevel Assignments Expedited
Speci1a) Ca2se for Restart of Boreholes DC-24 and DC~25", T. D. Ault, F.
V. Roeck, K. M. Bingleton and &. P. Wicklund, Decester 1984, ED~BWI-AR-
vil, Rev. 0’ Dratt 3.

{S) Option Paper - The Option Paper for the *Gechydrclogic
Testing Program for the Hanfard Site Before Canstruction of the
Enploratory Shaft* describes the data needs for barehcles DC-23, 24,
25, 32 and 37. This paper was issued as 2 memorandum By the Geonydrology
Warking Braup and approved by 8. H. Kale, Asscciate Director, Oifice of
Beclogic Repositaries, onm Karch 1&, 1%B7.

Retzrence {2) requested DOE-RL approval te drill and construct piezometer
facilities DC-24 and DL-25 on an Expedited Soecial Case hasis. This
werk was 10 preparation whea the general Step Mork Order was issued,
Reference (7} rejected that reguest, providing several comments for
resolution. The Expedited Special Casaz package has undergone extansive
evaluation and rework since that tise to address those coaments,

During the course of that evaluation, it «as recognized that design of
the pielometer facilities must be zccomplished within a farmal design
cantral process as required for Bualily Assurance (QA) level 1 design.
Further, the design requirements are derived from site characterization
data collection needs, and this relationship oust be docunented and
cantrolled.

Definition of site characterization data needs has begun with Issue
nesotution Strategy, Study Flan developmant, the Option Paper {(ketference
5) and activities that have been exeampt froa the Stop Work DOreger (Figure

1



DC~23~-33,hpral 1, 1967

1)« Conpleting the formal cefinition of the Test Data Collectian
Epecifications (TDCS:, Design Requireaents Document (DRD) and des:ign
for the piezoester facilities have been deteroined to be new work.

Thies Exnedited Special Case (EEC) request for status is being subspitted
far 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
borehcles DC=~23, 24, 25, 32 and 3I3.

SCOPE DF NODRK

Freparation of the draft Test Data Collection Specifications (TDCS),
tesign Requiresents Document (DRD), and the Quality Assurance level 1
design for bareholes DC-23, 24, 25, 32 and 33 are activities requiring
DGE-RL approval for restart by Expedited Special Case (Figure 1}. This

is nen work that was not included in the previous Expedited Special Case
Status for DC~24 and DLC-25 that was reconzended for approval on Septemoer
8, 1986, The TDCS uses draft Study Plans and the Dption Paper acs 2

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 perforaed by the A/E (Mostinghcuse Hanfard
Conpany).

The'specific scope af work for consideration 2s an Expedited Special
Case is as follows:

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

Stratiqraphy Study Flan (SD-BWI-SP-D3%)

Intraflon Structures Study Flan (SD-BRI-SP-03&}

Site Broundwater Study Plan (SD-BW1-SP~057)

The Option Paper for the *Geohydralogic Testing Proqgram for the Hinford
Site before Construction af Lhe Explatory Shaft" will also be used for
identifying general study needs.

o Prepare, review and release the Design Requiresents Dacument
for bareholes 0C-23, 24, 25, 22 and 33 based on the draft Test Data
Collection Specifications described abave and the OGption Paper for tha
*Geohydrologic Testing Prograam for the Hanford Site Before Construction
ot the Explatory Shait™.

o Prepare and release borehole design specifications, drasings

e
-



UC-23--33,Apr1l 1, 1987,
ang supporting docueentation by Westinghouse Hanford Company.

Guality level assignments have heen sace far boreholes and test
tacilities ir DC~24 and DC~29 in the dratt publication titled *Buality
Evaluation Board Level Assignaents Expedited Special Case for Kestart

at Bogrenocles DBC-24 and DC-25* (Reference 41}, The supporting documeats
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 BR level | 1teas, they will be prepared to
Qk level | standards, Criteria 4, 5, &, and 7 in the BKIP CQuality
Assurance Fragram Reguiresents Manual (RHO-RA-MA-3) require that project
documentation be copducted to the OA level 1 standard which 1s compatiple
with the CA level assignoents for [C-24 and DC-25. The quality
requirecents for data collecticn, borehole design and test facility
design wil) be stipulated in the Test Data Collection Specifications,
Design Requireaents Document and Test Plans,

freparation and release of the Test Data Collection Specification for
DC-24 and OC-25 is part of the work brezkdown strecture (WBS) activaty
IL3IDLAORO3 for installing pirzoeeters in DC-24 and DC-25 (L3443).
Preparation and release of the Design Requirements Document for DC-Z4
is WBS No. 1L3ID2RODO2 which includes DC-23CX piezameter installation
{1083), Prepareticn and release of the Design Requiresents Document for
DC-25 is WES No. 1L3ID2AGD03 which includes DC-25CX piezoaeter
installation (L1054),

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

GISCUSSION QOF RISK/BEREFIT

A review of the proposed ESC activities against the restart justification
critzria of Project Directive PDB&~005 is summarized in the criteria
matrix (Tahle-l}. These risks and benefits associated with early

restart of the data collection regquiresents definition for boreholes
pC-2%, 24, 25, 32 and 3T are discussed below.

SCHEDULEY The date of Study Plan approval by DDE~RL is estimsted to ke
fugust 10, 1987, Starting preparation of the Test Jata Collection
Specificatiaon (TDCS) and the Design Requirzsents Document (DRD} using
draft Study Plans and the DBption Paper allowe the DRD preparation to
begin on March 30, 1987 which is a 1% 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 Haster Project Schedule {(Rkevision 0, 2/12/87) shows the Restart
milestone for start of drilling 0C-24/25 on July 1,1987. This aate was
chosen without considering the new requirement for a 04 level 1 design
of the borehole and test facilities, Tne schedule assumed that tne

-
v
~



EXPEDITED SPECIAL CASE RESTART CRITERIA MATRIX

RESTART CRITEKRIA

DC‘23“33,Rpril 1 1987

SCHEDULE

Cost
ENVIRONMENT
NATURAL SYSTENS
SAFETY

PUBLIC/POLITICAL
PERCEPTION

TEERNICAL
CREDIBILITY

QUALITY CONTROL/
ASSURANCE

LEGAL/L]CENSE
INPLICATIONS

TRACEABILITY OF
RECUIRENENTS

STOFPED STOPPED RESTART RESTART
BENEFIT/ RISK BENEFIT/ RISK
ABVANTAGE  GISADVANTASE  ADVANTAGE  DISADVANTAGE
NONE 19 WEEKS 15 WEEKS NONE

NONE $40,000 $40,000 NONE

N/A H/A N/A N/A

KZA N/A HIA NZA

N/& N/A N/& N/B

LON NONE MEDIUM LOW

LoM MEDIUM HEDIUNM LOW

LOW NONE MEDIUM LOW

LOn HIGH HIG6H LOM
MEDIUM MONE HONE MEDIUN

LT L L L L R T o R R R R e e N L T T T L L L L vy

Table 1. Eusmary of risks and benetits for restarting the preparation of the
Test Data Collection Specification, Design Requiresents Docusent and design
for boreholes DC-23, 24, 25, 32 end 33,
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existing designs would be acceptable and that cosmpletion of tne study plans
was not required. If the GA level ! design were started after the previous
ESC (Reference 2) scope of work 15 completed, the Master Project

Schedule would be extended some time beyond the approval of the Study Flans.
Approval of the Study Plans is not identified on the Master Project schedule;
€¢ in estimdte of the gschedule delay can not be cade. The 19 week schedule
reduction estimate is probably less than the true tiae savings.

COST: Keamaining "stopped® is costing the Froject a nonrecoverable 8,000 ger
conth for the stand-by status of the rig now at DC~24, The Exploratory Shaft
start of construction cost delays are appro:ieately $2.5 amillion per week.
The $2.5 epillion per week is based on the cost of one day’s slip to the
license application design.

Conpleting the work scope of this Request for ESC Status will reduce part of
these stand~by and delay costs by shortening the schedule. The 1% week
{approximately 5§ renths) schedulé reduction could resul* in 2 $40,000 savings
in DC-24 stand-dy rig costs. Assusing that the 19 week schedule reduction
applies darectly to Expleratary Shatt schedule reduction the additional
projected cost savings could be $50 million. However, the Exploratory Shaft
has other grerequisites that say be more controlling than bareholes BL-23,
24, 25, 32 &nd 33 restart.

EMVIRONKENT: This ESC is for requiresents definition and design only, hence
there is no iapact related to the Project's ability to aobtain an acceptable
envircnaental baseline.

REPOSITORY NATURAL EYSTEMS: This ESC is for Test Data Collection
Specification, Design Requirements Docusent and barehole facility design
preparation anly, hence there is no ispact relatad to impacts on the
repositery natural systees,

SAFETY: This ESC is fer Test Data Collection Specification, Design
Requireaents Daocument and borehole facility design preparation anly.
dppropriate personnel safety requirements and desipn features will be included
in the requirenents docuecents and design documeats as appropriate.

PUBLIC/POLITICAL PERCEPTION: The public and political perception cannot be
guantified, The early restart of bareholes DC-23, 24, 25, 32 and 33 activities
ire expected to have strong favorable support from the technical comsunity.

It is also anticipated that strong negative opinions will arise freoa the

early restart of this activity #roc those who have established a negative
aptnian regarding locating a repository at Hanford.

o The restart risk associated with the public and political perceptian
of early restart of preparation aof this effart is considered low bec3use
they contribute to the objective of caretully planning the evaluation of the
characteristics of the site under consideration.

c The restart benerit 1s cansidered aedium because those gecple w.th

[
o
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preconceived negative opinions may question the need for restart even though
tetter guality data ie being obtained at an earlier date which will allaw an
earlier and more &ccurate decision regarding the suitability of the site.

¢ The stopped benefit is consicered low because obtaining better design
sooner will allow more tine to integrate the cocuments while meeting the
long tern schedule and objective for evaluating the site.

TECHNICAL CREDIPILITY: GBoreholes DPL-23, 24, 25, 32 and 33 and their test
tacilities will provice hydregeologic information required to respond to the
Site Ground Water Study Flan, Stratigraphy Stugy Plan and Intratlaw Structures
Study Plan. Therefaore, progras technical credicility resulting from preparing
gocuments that will obtain a 0GR level 1 design of the baoreholes and test
facilitieg is increased.

0 The restart tenefit of this effart is medius because higher quality
nydrogeoiogic data will be cbtained, but accelerating the schedule does not
waterially increase credibiltity,

2 The restart risk is low because all the prerequisite docusents will
be coepleved and reviewed before drilling begins. The only procedural
departure wmould be that the coopleted and reviewed study plans and TECS
documents would probably not be approved.

a The stopped risk is mediup because obtzining a 0A level | design of
the borekoles and test facilities will be delayed such that the opportuaity
to integrate the design with the TDCS and the Study Plans whilez they are
heing developed will be lost,

o The stopped benefit is low because the necessary procedures are
released and a1l the other pertinent documents will be approved before
dritling begins.

DUALITY CONTROL/ASSURANCE: The adverse impact relative to data collactian
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
nitigated by the use of approved procedures and the Rockwel) Evaluation o+
readiness that will be conducted after all draft documents have been completed
and ocefore drilling comoences. The completion of a 84 level 1 design will
further reduce the risk that the data may be determined to be unsuitable iar
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 aedium rather than high because the TLCS ano
DRD will be based on draft Study Plane and therefore it 1s possible that the
desijn nay have to change 1n response to revisions of the plans.



pC-23-~33,April 1, 1987

o-The restart risk 13 low because a1l the necessary documents will te
reviewgd before drilling begins.

LEGALALICENSEABILITY IMPLICATIONS: The stopped risk is high because continued
schedule delays will result in the inability to provide adequate data to
" support the license application,

¢ The restart benefit is high because the geohydrologic data will be
availatle sconer and the early availability of the data will permit earlier
deternination of site sujtahility.

@ The restart risk is low because al) the necessary docuaents will b2
revianed before drilling begins,

3 The stopped benefit is low because all the quality contralling
procedures will be in place befaore the design hegins and all prograammatic
documnants will be approved before drilling begins,

TRACEABILITY OF REDUIREMENTS: There is low risk that the facility will not
fulfi1ll its intended pGrpose because the licensing strategies will be
cospleted prior to the review of the Study Plans and the Test Data Collection
Specitfications (Figure 1), The Design Regquirements Docuasent wmil] be reviewed
and approved by DOE-RL pricr to the release of the borehole and test facility
design. The Test Plang will-be based on a QA level § design. All the effective

" dacuments will have been coapleted and reviewed prior to start of drilling.

o The restart risk is cedium because the Study Plans and TDLS will not
be releiased prior to release of the BRD, All the required documents will be
coapleted and approved prior to start of drilling.

o The stopped benefit is nediuc because tne licensing strateqies will
be completed prior to the reviem of the Study Plans and the Test Data
Collection Specifications (Figure 1), and therefore there is low risk that
the facility will not fulfil) its intended purpose.
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RERUEST FOR EXPEDITED SPECIAL CASE RESTART

BOREHDLES DC-23, 24, 25, 32 and 33 FACILITY DESIGN
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ROCKWELL HANFORD OPERATIONS APPROVALS FOR
BOREHOLES DC-23, OC-24, DC-28, DC-32, AND DC-33

EXPEDITED SPECIAL CASE FOR DESIGN OOCUMENT PREREQUISITE PACKAGE

R (S

. S. Hunt, Manager g
Site Character1zation Program

- ula Y[3]e1

. A. Currgn, ager
Site Department -

S (Lt M

Restart € e Board
M. F. Nico . F. Marron, VJ. Brown

LRCHLfD, o

. E. Mahagt
Management and Ingegration

hnson, Manager
ality Assurance

p. C. Gibbs, Director
Basalt Waste Isolation Project
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REQUEST FOR EXPEDITED SPECIAL CASE RESTART
BORERQLES DC-23, 24, 25, 32 and 33 FACILITY DESIGN

1.0 SCOPE OF WORK

1.1 PROPOSED WORK ACTIVITIES

The specitic scope of work for consideration &s 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 fallowing draft
Study FPlans:

Stratigraphy Study Plan (SD-~BMWI-5P-0335)

Intraflaw Btructures Study Plaa (SD-BRI-SFP-038)

Site Grounduater Study Plan {(SU-BH1-SP-057}.

The Option Paper for the “Geohydrologic Testing Program for the Manford
Site Before Construction of the Exploratory Shaft® will alsc be used for
identifying general study needs.

¢ Prepare, review and release the Pesign Requireaents Docucent
faor boreholes DC-23, 24, 25, 32 and 33 bated on the draftt Test Data
Collection Specificaticns described above and the Option Paper for the
*Geshydrclogic Testing Program for the Hanford Site Before Construction
of the Explaratory Shatft",

¢ Prepare and release barehole design specifications, drawings
and supporting documentation by Westinghouse Hantord Company.

Preparation of a Test Data Collection Specification (TDC3) and
preparation of a Design Requirements Document (DRD), and the ability to
use these dncusents for the design of borehcles DC-23, 24, 25, 32 and
334 are the activities requiring Department of Energy - Richland (DDE-
RL} appraval for restart by Ex edited Special Case (ESC) as shown in
the logic chart for procedures and activities (Attachment t}. The TODCS
uses study plans, currently in preparation, far an input source;
likewise, the DRD uses the TDCS as a source of input.

fis the controlled draft study plans progress towards approval
the TOCS will be revised as necessary to agree with the study plans.
Carrespondingly the DRD will be revised to agree with the TDCS. The
work caoncludes when the TDCS and the DRD are released. This work is
necessary to provide the technical inout for the design activity for
boreholes DC-23, 24, 25, 32 and 33.
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1.2 CONTRACTORS

Rockwell Hanford Operations (Rockwell) is responsible far

preparation of the TDCS and the DRD under DOE-RL Coatract Nuaber DE-~
ACO&-77RLO103D,

Nestinghause Hanford Company is responsible to prepare the
borehole #acility design per direction i1n the statement of work for
Facility Design ef DC>23, 24CX, 25CX, 32CX and 33CX (Attachment &)} and
in accordance with their approved Quality Assurance (BA) prograe and
procedures.

1.3 DESIGN CONTRCL SYSTEM REAPPRAISAL

Based on review of corrective actions taken and proposed to
correct the discrepancies fdentified in the initial design contraol
systen appraisal, and prelininary indications froo the design control
systen reappraisal currently in process, no substantive changes to the
procedural controls for perfaraing the borehole design are identified,

2.0 REFERENCES/DEFINITIONS

Several docucents are required as direct references for the
activities constituting the scope of work in Section {.0. These
referenceg ar¢ the S5ite Groundwater Study Flan SD-BNI-S5P-057, the
Stratigraphy Study Plan SD-BN1-SP-035, and the Intratlow Structures Study
Plan §D-<BWI-SFP~034. Other applicahle references are identified below
and in the Jist of prerequisite documents provided in Section 4.

REFERENCES

{1) Letter, R. T. Jchnson to R. . Johnson, “"Request for
Expedited Special Case Status Restart of Borehole DC-24CX, and Start of
Boreholes DC~25CX, DC-24CX and BC27CX*, 78100-JKM-B&-013, dated Septeaber
8, 1984.

(2) Letter, D. C. Gibbs to 0. L. Olson, "Regquest for
Approval to Restart Drilling Boreholes DC-24 and DLC-25", RB&-4400,
dated Septenber 13, 1984

{3) Letter, J. J. Keating to General Manager Rocknell
Ranfard Operations, “Expedited Special Case Boreholes
pC-24 2nd DC-25*, B4-BETB-57, dated October 24, 1984

(4) "Quality Evaluation Board Level Assigonzents Expedited
3pecial Case for Restart of Boreholes DC-24 and DC-25", T. B. delt, F.
V. Roeck, K. M. Singqleston aad A. P, Wicklund, Deceaber 195&, SD-BHKI-AR-
031, Rev. 0, Dratt 3.

L]
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{3) Option Paper -~ The Dption Paper for the “"Gechydrolegic
Testing Progras far the Hanford Site Before Construction of the
_ Explaratory Shaft" describes the data needs far boreholes DC-23, 24,
23, 32 and 3I3. This paper was issued as a memorandum by the Geohydrology
Horking Group and approved by S. M. Kale, Assoctate Director, Office of
Geologic Repositories, on March 1&, 19B7.

(&) Project Directive; Expedited Special Case Restart, PDBé-
Q04, Rev. 2, .

The fellowing definitions are included te provide a singular
seaning for the terms used :n the context of this document,

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

REVIEM; An independent examination by a controlled process
{such as PMPM 2-102, “Technical Docusent Review.®

RELEASE: The act of custody transfer of a document to company
tiles (herein peans complete Rockwell sanagesent sign-off of
docucent).

APPROVAL: The docucented act of endorsing or adding positive
authorization (herein linited to Departaent af Energy
Manageaent),

ACCEPT: Means REVIEW and RELEASE of docunments that were
groduced by organizations other than Basalt Waste lsolation
Project (BWIP),

3.0 BASIS FOR RESTART RECOMMENDATION

3.1 TECHNICAL SCOPE

The purpose and objectives of the pre-Exploratory Sha#t
hydrology prciram including the justification and need for the data
frocn boreholes DC-23, 24, 25, 32 and 33 1s descriked in the attached
Option Paper.

3.2 INTEGRATION

The integration of the activities proposed for restart in this
Expedited Special Case are shown in Attachaent 1.

3.3 BASIS FDR EXPEDITING

“wi
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Early restart of btorehcles 0C-23, 24, 25, 32 and 33 piezooeter
facilities is required tc cotain the potentiopetric baseline before
drilling comsences on the explaoratory shaft due to perishability of the
hydrologic taseline. Drilline and large-scale hydrclogic testing and
groundrater sacpling will create disturbances that would preclude
obtaining the undigturbed baseline required f#or site characterization,

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

SCHEDULEs The date of study plan approval by the DOE-RL is estigated
to be August 10, 1987. Starting preparation of the TDLS using draft
study plans allows the TDCS preparation to begin on March 30, 1587, a
19 week advantage in the schedule for this activity. This alec allows
" the ather activities dependent on preparation of thg TDCS to proceed.

The BHIP Master Project Schedule (Revision 0, 2/12/87) shows the Restart
nilestone far start of drilling DC~-24/25 on July 11,1987, This date was
chosen without considering the new requiresent for a QA level 1 design

of the borehcle and test facilities., The schedule assumed that the
existing designs would be acceptable and that completion of the study
plans was not required. Approval of the Study Plans is required in
accordance with Quality level | requiresents. An estimate of the schedule
delay would probably be in excess of nine manths.

LOST: Resaining "stopped® is costing the Project a nonracoverable
$8,000 per aonth for the stand-by status of the rig now at DC-24, The
Exploratory Bhaft start of constructien cost delays are approxisately
$2.5 aillion per week. The $2.5 emillion per week is based on the cost
ot one day's slip to the license application design.

Conpleting the work scope of this Request for ESC Status will reduce
part of these stand-by and delay costs by shortening the schedule. The
1% week t(approximately 5 aoaths) schedule reduction could result in a
$40,000 savings in DC-24 stand-by rig costs. Assuning that the {9 week
schedule reduction applies directly to Exploratory Shaft schedule
reduction the additional projected cost savings could be $50 emillion.
However, the Exploratory Shatt has other prerequisites that cay be acre
controlling than boreholes DC-23, 24, 25, 32 and 33 restart.

ENVIRONMENT: This ESC is for requireaents definition and design only,
hence, there is no iepact related to the Project’'s ability to obtain an
gcceptable environmental baseline,

REPOSITORY NATURAL SYSTEWMS: This ESC is. for Test Data Collection
Specification, Design Reguirements Document and borehole facility

design preparation only, hence, there 15 no iampact related to impacts on
the repository natural systems.
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e y iﬁ_gl!L This ESC is for Test Data Collection Specitication, Design

L Requireeents Docusent and berehole factlity design preparation only.

e Appropriate personnel safety requirements and design features will be

T . ingluded in the requirements documents and design documents as
appropriate.

- IC/POLITICAL FERCEPTION: The public and political perception casnot
ce be quantified, The early restart of boreholes DC-23, 24, 25, 32 and 33
o activities are expected to have strong favorable support from the
: : technical cemsunity. It is also anticipated that strong negative ccinions

will arise from the early restart of this activity ¢rom those who have
established 2 neqative cpinion reqgarding leocating 2 repasitory at
Hanford.

¢ The restart risk associated with the public and palitical
perception of early restart of preparation of this effort is considered
low because they contritute toc the objective of carefully planning the
evaluation of the characteristics of the site under consideration.

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

¢ The stopped benefit is considered low because cbtaining
better design sooner ‘will allow more time to integrate the documents

while zeeting the long term schedule and cbjective for evaluating the
gite,

TECHNICAL CREDIBILITY: Baoreholes DC-23, 24, 25, 32 and 33 and their
test facilities will provide hydrogenlogic information requared to
respond te the Site Ground Water Study Plan, Stratigraphy Study FPlan
and Intraflow Structures Study Plan. Therefore, program technical
credibility resulting from preparing documents that will ebtain 2 QA
level 1t 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 accel:irating the
schedule does not materially increase credibility,

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

- 0 The stapped risk is mediua because obtaining 3 QA leve! 1
design of the boreholes and test facilities will be delaved such that
the opportunity to integrate the design with the TOCS 3nd the Stucy
FPlars while they are being daveloped w11} be lost.

3
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¢ The stepped benefit is low because the necessary procedures
are released and al) the other pertinent docusments will be apgroved
before drilling beging.

QUALITY CONTROL/ASSURANCE: The sdverse i{apact relative to data collection
sssociated with ESC gtart of this new mork is the potential that the
quality of the data collected would be unsujtable for licensing, This
risk is pitigated by the use of approved orocedures, and the Rockwell
evdluation of readiness that will be conducted a¢ter all draft documents
have heen coapleted and before drilling coassenceés. The coepletion of a
QA level | design will further reduce the risk that the data smay be
deterained to be unsguitable for licensing.

o The stopped benefit s low because all the controlling '
procedures will be in place and therefer> control of the work i zssured.

o The restart benefit is nediuc rather than high because the
T0CS and DRD will be based on draft Study Flans and therefore it is

possible that the design siy have to change in response to revisions of
the plans{

¢ The restart risk is low because all the necessary dotusents
will e reviewed before drilling begins.

LEGAL/L TCENSEADILITY IMPLICATIONS: The stopped risk is high because
contiaued schedule delays will result in the inability te provide

adequate data to support the license application.

¢ The restart bonefit is high because the gechydrologic data
will be available sconer and the early availability of the data will
perait earlier determination of site suitability.

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

o The stopped benefit is low because all the quality
centrclling procedures will be in place before the design begins and
all progracnatic docusents will be approved before drilling begine,

JRACEABILITY OF REOUIREMENTS: There is low risk that the facilaty will
not fulfill its intended purpcse because the licensing strategies xill
be completed prior to the review of the Study Plans and the Test [a-a
Callection Specifications (Figure 1). The Design KReguireaments Document
«ill be reviewad and approved by DDE-RL prior to the ralease of the
borehole and test facilitv design, The Test Plans will be Baced on a A
level 1| design. All the effective documents w:ll have been completed and

]
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reviewed grior to gtart of drilling.
o The restart risk is cedium because the Study Plang snd TODCS

= will not bte released prior to release of the DRD. A1l the required
ST - docusents will be coopleted and approved pricr to start of drilling.

s nE ¢ The stopped benefit is cedius because the licensing

- strategies will be completed prior to the review of the Study Plans and
= the VTest Data Lollection Specifications {(Figure 1}, and therefore there
PR is low risk that the facility will naot fulfill]l its intended purpase.

3.4 RESTART REVIEW BOARD RECOHMENDATION

LT The Restart Review Board recoamendation is contajned in
Attacheent 9.

3.5 SUHMARY OF JSBUES

. } f. Roctwell can produce the test data collection specification
A for DC~.3, 24, 28, 32 and 33.

5_NA‘ - . 2. Rockwell can produce docusented design requiresents that
= : enable conduct of design by an Archetect Engineer (A/E) for
!;: ) o - the subject facilities.

3. Hestinghouse Hanford Coppany can produce a Buality level
t borehele ¥acility design docusmeatation package.

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

T S, This defined scope of activity will ultimately satiséy
all Basalt Maste lsolation Project (BWIP) Quality Assurance
program requiresents.

3.4 RESOLUTIGN OF ISSUES

The activity logic contained herein {(see Attachment 1) depicts
the flow of tasks leading ta the start of drillinmg. Certain tasks are
in progress as peraitted work reguared for general li¢t of the Stop Work
(e.g., preparation of Study Plans and Procedures).

Trained Rockwell employees will be available and wi1ll be
assigned to prepare the TDCS and DRD. Qudlity Assurance personnel will
conduct 3 survejllance before the work is perfo~med to verisy tnat therr
qualifications to prenire the docueents are properly docusented.
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Istue nusber | concerns the coapletion, review and release of
the test data collection specificaticn. Completion of the dratt will be
controlled by PMPM 3-106; review will be conducted per PMPM 2+102; and
relesse will be controlled by EMPH E-108,

Issue nueber 2, preparaticn, review and release of tne design
requireasnts docusent will be perforsed ucing EMPN's 2-113, 2-102, and
B-10&, It is noted that PHPM 2-113 is precently not approved pending
revien and ds wuch is a hold point. It is further noted thnat the
bepartnent of Eangrgy~Richland Qperstions Défice (DOE-RL) asproval of

the design reguireesnts docupent is contingent on 4 Rockwell Directer's

request for that action and until the request is aade, 2 hold oocint 1s
taposed.

fssue puaber J is rajsed to obtain DDE-RL concourrence to

. relnasn detailed design wNark to the A/E while under 4 stop werk grder,

Isgsue nyaber & is raised in the interest of undertaking
activities that adversely iepact the project schedule. The risk
atiendant %o producing subordinate documents froe draft status srecedent
dozuments tieg in the possidility of changing the precedent draét and

. thus losing the technical continuity of the document family. An

ancillary risk is the potential for perforemance of unnecessary work §n

the preparstion nf the subordinate document.

‘ The logic illustrated shows that while pregaration is based on
drafts, relrase of the dotucents is dependent on 2 hierarchial seguence
where the precedent docuzent release is done prior to a subordinite
docunent, Thig illustration {s supported by the orocedural dictate in
PuPH 2-102, "that the reviem process shall iactude specific validation
of technical references.® A series of hold points wWill be utilized to

further ensure that this logic sechanisa i1s instituted for this special
case,

Under these precises, the risk is reduced to the potential for
ufinecessary document greparation work and the licensing end guality
risk potential is logically eliminated.

The resolution of issue nusber § regQarding Quality Assurance
grogran reguireaents is partially assured by the recommendation ot the
Restart Revien Bpard provided in Section J3.4. The Restart Review Board
examines the restart package and recoseends restart only if the Board
detersines that the OR recuirecents will be satisfied. The Foard’s
reconzendétion is based upon the Prereguisites Docunents listed 1n
Section 4.0, This list presents the status of prograsm control fer the
special case.

During review of the TDCS and DRE these documents will be
exanined te assure that they cosply with the nescs of the contralleg
drast Study Flans which are 3n review, Quality Assurance surverllances
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will be conducted prior to the beginning of the work and during tne
work ta sssure that procedures are followed,

Further resolution of issue nusber 5 is accomplished by the

) sequence of activities and the hold points identified in Section 3,7

and Attacheenl L, The entire packsge of plans, designs, and procedures
will uyndergo & Rockwell and DOE-RL evaluation of rezdiness prior to-the
start of drilling and testing. At this tias, the integration of the
documents will exsgmined prior to their release by Rockwell and by DOE

. prigr start of drilling.

3.7 IDERTIFICATION OF HOLD POINYS

The falloning hold points have been identified for these
restart activities. '

Hold §§ -~ Start TDCS Preparation

o DOE-RL Appraval of ESC
. o Auther Training: PHPM 3-10&

ROCKNELL AND DOE APPROVAL REGUIRER BEFORE PREPARING TDCE

- e -k A AR 0D B OR P 5 o W W AR G W G D D SR SR ED W Ay AP OF @b o 45 4D a8 s

BHIP DIRECTOR

42 - Start Desicn Reguiresents Document Preparation
o Approval of PMPM 2-113, Revision 2 by the Procedurs Review
Casnittee
o Authoe Trainings PMPN 2-113 with pre-approved Revision 2

ROCKWELL AND DDE APPROVAL REQUIRED BEFORE PREPARING DRD

PP e e e e Y P D T L R R L R L LT L L L ke g

EWIP DIRECTOR

TR A D D W WP G TR S e - R D S D L S W R TSk P TR L B U G D AP B TP D SR GR m I S AR W e

Hold #3 - Start Desior Docueents Srenaration

o npproved statenent of work

4
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¢ Graft Coapletion of DRD
o Oraft Completion of Quality Evaluation Board reportis)

7a§ﬁgnggg AND DOE APPROVAL REGUIRED BEFORE TRANSMITTING GRD

-BHE? ETREBTQR

) ‘"’ﬂ".“_--’-ﬂ— Y L Y L L T L T T L L Do T2 T p s A D w

3OE-RL -

= -

:”j:f; =T “ggaglia = Release of Design Docusents

.. o #pproved DRD )
» - e Draft Cospletion of TOCS
u‘ Techuical reviem and acceptance bv Reckwell

--RﬁsnﬁELL AND DOE APPROVAL REQUIRED BEFORE TRANSHITTING DRD

- =

-Qb'ouﬂqclbbq----n-----u acwumpe P

s s “33}9 LIRECTOR

> wows PY YT P Y L P L Dt T L TP

']nbg~na

- -Vgixiﬁ;taﬁﬁﬂxtafrnu OF QUALITY ASSURANCE ERADING

‘f S'Ggi Qg‘!g;: Level nf ESC Tasks

.‘jnuality ‘1evel assignuents have been eade for boreholes and test

U tdctlities tw DC~24 and DC=25 in the draft docueent titled “Buality

© Evaluation Board Level Assigneents Expedited Special Case for Restirt
" of HoreRoles DL-24 and DC-25" (Reference 4). The supporting docusents

that are included in the scope of work of this request for ESC status
are-not assigned 2 QR level, but because they support the design of
facilities that are assigned BA level 1 items, they will be prepared to
gh leve] 1 standards. Criteria 5, &, and 7 in the BWIP Quality Assurance
Frograa Requiresents Manual !RHD PA-MA-3} require that project

"documentation be conducted to the QA level 1 standard which is coepatible

with the BA level assignoents for DC-24 and DC-25. Boreholes DC-23, 322
and 33 are very eisilar in construction asd purpose to DC-24 and 23:¢
therefore, the CA level detercinations are expected to be the same &s in
Reference &. Reference 4 will be revised to include DC~-Z3, 32 and 33
prier to the completion of the design and compliance with the cerrect

0f levels will be assured during technical review of the TEZS, DRT and

L0
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{':j uitiqn docyarnts,

o i§!~eulltty requirsagnts for data coliection, borshole design, and test
To-faciltity dewign will be stipulated in the Test Data Collection
S ﬁiciftqnttcnt. Design Requireaents Decueznt, and Test Plans.,

3.8.2 guality &gvgg Assignnent Method

The assigneent of quality levels to {tems is conducted in
accordance -with FHFK §-121, Revicion 0. Performance of quality 'evel
. assigneownt cccurs as initiated by procedural dictates during certain

. . dotusest preparation tasks,

 PHPM i-léi. Revision 03 Page l} Section 2,03
.. ’ “This pracedure is applied . . . and . . . the results are
T o . incorgorated in the appropriate interface documents , . .*

. PMPM 3~166, Revisiaon O Page 3; Section &,1.2.1:

R When preparing @ Test Data Collection Specification *the

R determination aof guality level for cosponent activities,
oL .shall be sade per PMPM 4-121,°

* PHPH 2-113, Revisjon O3 Page & Section 4.3.8:
Ny Requiresgnts fcr preparation of design requirements documents
s : state, “This section shall define the quality requireaents
- for the . . . design, Sections on Quality Assurance
classification of . . . elesents . . . shall be included."

It i¢ understood that quality grading is an activity implicit
. to docuaent preparstion where appropriate., For the purpose of *this ESC,
Quality Assurance grading is enabled by current release of the
ispleoenting procedures,

4.0 PREREQUISITE DDCUMENTS

The following tabulations suemarize the governing documents and
the procedures which control the scope of work defined for this Expedited
Special Case Request. The BMIP Project Management Frocedures Manual
{PKPM) contains tuo classifications of grocedures. Those designated
FHPR are released by Rockwell and are subordinate to the Quality
Assurance Admninistrative Procedures (BAAP}. The BAAP's are released by
Rockwell and approved by DOE-RL.

The prerequisite documents that are not in place at the time
the wark begins will be integrated with the completed work when the
prerequisite docusents are released,

Part I identifies the prerequisite PMPM's, QARP's, plans and

i1
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‘ dacucents that 1aplecent the RHU~OA-NA-J Crituria that apply to this
case. Each of these docueents is named in FPart 11 or Il1.

Part 11 lints the FHPH's and QAAP's with their revision/relesse

status. A deseripticn is provided of why and to what degree each
grocedure gpplies.

Part 111 lists the Project Documents that directly guide the work
of this EEC request and shows thelr status.,

Part I: Prerequisite List

RHD~QA~HA-3 Criterion Prerequisites
t.¢ Organization org., 2.1, QARP 4-104,

GRRP 4-115, QGAAP 4~11é4, QRAP 4-
120, QAAP 4-121, QARAP &-10%, t~
107, DOE~RL-B7-01 (SEMP), DOE-RL-
87-02 (PP), DOE-RL-B7-03 (PHP),
SD-ENI-PMP-004 (MLIP), ED-BWl-SP-
035, SD-BWl-BP-036, SD-BHI-EP-0357.

2.0 Quality Assurance Progran RAAP 1-114, QAAP 4-12%,

RAAP 7-119, QAAP B-133,

QAAP 13-10&, DAAP 14-102, 13-107,
13-108, 13-t109, 13-110, 13-111,
13-112, 13-113, 13-114, 13-114,
$13-118, 13-119, 13-120, DOE-RL-
BE&-01 (BGARD), HWestinghcuse QA
Progran, SD-BWI-AR-03!

3.0 Design Control BRAP 2-12&, QAAP 3-102, QAAP 14-
102, 2-1062, 2-113, 3-106, 5-10¢,
11-104, SD~BWI-CM-001 {(CMP), SD-

BHI-AR-031
4,0 Procuresent Document Control -~ Does Not Apply -
5.0 Instructions, Procedures & @RAP 1-~114, 1-110, 1-101, EB-11B,
Dranings 8-127
6.0 Docuaent Control QRAP 7-~119, GAAP 6-133, S-101,

E-1906, 8-121, 8-t125, B-127, 13-
10, 2-102, 3-106, SD-BRI-AP-00!
{RMF), SD-BWI-AP-00%7 (DCP)

7.0 Control of Purchased Items & ORAP 4-103, BAAP 4-104, GAAP a-
Services 101, &6-109

12
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B.O ldentification & Control of
Itens

9.0 Cantrol of Processes
16,1 Inspection

1¢.2 Surveillance

10.3 Training « + « ot 3l ; .

16.4 Tfaining « » o 8t 2} .+ . &

11.1 Ceotistruction Test Contral

11.2 Bats Callection Test Control

12.0 Control of Measuring % Test Eq.
13.0 Handling . . . and Shapping

14.0 Inspection, Test Lk Operating
Status .

15.0 Contro) of Konconforzing Itens

16.0 Cerrective Actian

17.0 fuality Assurance Records

16.1 Rudi.:

18.2 Training . . . Auditors

aa
(%]

- Does Not Apply -

~ Does Naot Apply -
=« Does Nat Apply -

GAARP 4-103, OAAP &-105, GARAP 4-
122, DARP 8-103, BAAP 4-111

-~ Does N¢* Apply -

- Does Not Apply -

- Does Net fpply -
QARP 4-103, QARAP 4-104, OAAP 4~
105, QAAP 4-122, QAAP £-103, QAARP
7-119, QAAP 14-102, SD-BHI-AP-011
(TCP)

- Does Not Apply -

- Does Not Apply -

- Does Not fpply -

QAAP 2-105, RAAP 14-102

BAAP L-111, QAAP 4-115, CAAP 2-
122, 0AAP 11-103

BARP B-103, €-105

BAAP 4-104, DAAP 4-111, OAAP &4~
122, GARP B-103

QAAP &-104, QAAP 13-10&



Procedures Prereguls!tés

dart 11

AP {Quality Assurance Administrative Procedures)
1DCS (Test Data Collection Specification) '
JRD (Design Requirement Document)

PMPM (Project Management Procedures Manual)

ESCR (Expedited Special Case Restart)

BWIP (Basalt Haste Isolation Project)

# Status Date 3/18,87

PMPM Revision* QAAP {Q) or

Release Date PMPM (P) Number Title
0 : 3/4/87 Q Org 1.1
4 : 3/5/87 P 1-101
of PMPs
1: 2/11/87 P 1-107
System
3 : 372/87 P 1-110 Project Directives

o P . . . . .
LI . . . N LY e I BT PR
. . . .. . P [ A L
. . e . TR "o LU L .
g o

Rockwell Organization
and Responsibilities

Preparation and Control

Resource Management

Justification

This procedure defines Rockwell BHIP's
organization, authority, and responsibilities, and
provides essential background for all other PMPMs.
This procedure is released as Project Directive
PDB7-003 therefore low risk {s incurred by its |
implementation. |
Directly Applicable

This procedure enables the preparation, control

and revision of Project Management Procedures.
(i.e., 2-113 which is being revised for use with th
ESC). This procedure is released therefore no

risk is incurred by i1ts implementation.

Directly Applicable

This procedure establishes the requirements for
developing guidelines for resource management in
BHIP activities. Resource management includes
allocation of human resources to accomplish a
given task. This procedure is released therefore
no risk is incurred hy its {mplementation.
Directly Applicable

This procedure is requived to control the release
of Project Directives. Project Directives mmber
86-004 and 86-005 control the two step restart
process of obtaining ESC status and preparing and
ESCR package.

NLwaablu Anntdanthta




1: 3/5/87

1: 2/12/87

1: 2/25/87

1: 2/13/87
Being Revised

Q 1-111

0 1-114

P 2-102

P 2-113

BHIP Action Tracking
Systen

Project Management and
Hork Process Control

Technical Document
Review

Preparation and Control
of Design Requirements
Documents

ESCR activities will be subject to surveillance
and audit (PMPM 4-103; 4-104);: therefore there
mu.t be a method of tracking corrective action
(PMPM 4-122) to any deficiencies that are found.
This procedure is released therefore no risk s
incurred by its implementation.

Possibly Applicable

This procedure fdentifies the requirements and
responsibilities for establishing the BWIP
management and work process controls through the
use of written approved plans, instructions,
procedures, and drawings/specifications. The TDCS
and DRD fall into the category of drawings/
specifications, and therefore they are subject to
the requirements of this procedure. This
procedure is released therefore no risk is
incurred by its implementation.

Directly Applicatle

The preparation and release of a test data
collection specification and a design requirements
document {the scope of work of this ESC) includes
a review and approval cycle thereby requiring the
implementation of this procedure. The procedure
is released therefore no risk is incurred by its
implementation.

Directly Applicahle

A part of the scope of work of this ESC is
prepavation and release of a design requivements
document (DRD). The DRD is required to provide
input for the design of the borehole facility for
0C-24 and 0C-25, thereby requiring the
implementation of this procedure. This procedure
is being revised to apply to the resulting design
effort and the revision will he approved by the
PRC before the design requirements document is
hequn, thersfore no risk is incurred by its
implementation. This is hold point 2.

Directly Applicable




1 2/26/87

: 11/25/86

: 7/28/86

: 1728/87

: 3/5/87

2-126

3-106

4-103

4-104

4-111

Design Control

Test Data Collection
Specifications

Surveillance Activities

Quality Assurance
Audits

Trend Analysis

This QA Administrative Procedure specifies the
Site Function (Section 6.1.1) which "1dentifies
design requirements for boreholes . . . to support
data collection.” The pracedure identifies
organization functions and interfaces for design
control. This procedure is released therefors no
risk is incurred by its implementation.

Dirvectly Applicable

A part of the scope of work of the ESC is
preparation and release of a test data collection
specification (1DCS). The TOCS is required as an
input to the DRD, thereby requiring {mplementation
of this procedure. The procedure is released
therefare no risk is incurred by its
implementation.

Directly Applicable

Preparation of Test Data Collection Specifications
(TDCS) and Dasign Requirements Document (DRD)
affect quality and therefore are subject to
surveillance. PMPH 4-103 controls and implements
a comprehensive system of internal and external
surveillances of restart activities. This
procedure is released therefore no risk is
fncurred by its implementation.

Directly Applicable

Preparation of TDCS and DRD affect quality and
therefore are subject to periodic audits to assure
compl{ance with established requirements, ‘
This procedure is released therefore no risk is
incurred by its implementation.

Directly Applicable

This procedure describes a method of analyzing
trends adverse to quality. It will be applied to
resylts of Quality Assurance surveillances and
audits to determine the root causes to qualfty
problems. This procedure {s released therefore nd
risk is fncurred by its implementation.

Possibly Applicable




: 1/28/87 0 34.115 Stop Work Qrder This procedure provides the mechanism to process
Stop Work Orders. Stop work orders may he applied

to restart activities 1f this work 1s found to he
in direct violation of Rockwell policies or BHIP
procedures. This procedure {s released therefore
no risk {s incurred by its implementation.
Possibly fpplicable

b : 3/18/87 0 4-116 Resolution of Disputes  This procedure provides a mechanism to resolve
with Quality Assurance disputes over the interpretation or inmplementation
of quality requirvements as a result of audits,
surveillances, or document reviews, This
procedure is released therefore no risk is
incurred by its implementation.
Passibly Applicable

: 10/24/86 P r-120 Quality Concerns Program This procedure pravides a means for individuals to
report concerns that they, for personal reasons,
do not wish to report through established
procedural channels such as Corrective Action
Reports or Unusual Occurrence Reports. This
procedure is released therefore no risk is
incurred by its implementation.

Possibly Applicable

\J

0 : 2/25/87 Q 4-121 Graded Quality The “Project Directive for Expedited Special Cases
Assurance Restart,” PD86-004, Revision 2, requires in

Section 5.3 "Quality Level Determination™ that "a
determination of the quality leavel and possible Q-
List inclusion of the ESC shall be made in
accordance with procedure 04-121 Graded Quality
Assurance.” This procedure is released therefare
no risk 1s incurred by jts implementation,
Directly Applicable

0 : 3/9/87 Q 4-122 Corrective Action This procedure provides a means to correct
Report conditions adverse to quality, should any be
fdentified during ESCR activities. This procedure
is released therefore no risk is incurred by its
implementation. .
Possibly Applicable




: 3/13/87 P 5-101 Change Proposal - The results and the resulting effects of the wark
Procassing of this ESC could dictate the need for a change to
. the Project Description Base. This procedure is
released therefore no risk is incurred by {ts
implementation.
Passibly Applicable

: 1/5/87 Q 6-101 Major Participant This QA Administrative Procedure defines

Interface Control "technical information" and its transfer between
tlajor Participants. The use of the documents of
this ESC, if by Major Participants, would be
controlled by this QAAP, This procedure is
released therefore no risk is incurred by its
implementation.
Possibly Applicable

: 2/05/87 P 6-105 Direction of Technical This procedure gives implementing means for use of
work the ESC documents. This function may be
superseded by the administrative alternative
provided in PMPM 6-101. This procedure is released
therefore no risk 1s incurred by its
implementation.
Possibly Applicable

: 1705787 Q 7-119 Data Collection Test This QA Administrative Procedure guides test
Control control document preparations and refers

extensively to precedent documents of the type
praovided by this ESC. This “point-of-use™ for the
ESC products requires related document
correspondence and requires formal control of
deficiencies {such as Document Change Request or
Interim Problem Reports) which could impact on the
completion of the ESC products. This procedure is
released therefore no risk 1s incurred by its
implementation.
Indirectly Applicahle




leased as Project
rective PDB7-003,
wv. 0
'23/87

: 3/9/87

: 1702787

: 8/11/86

8-103

8-105

8-106

8-118

BHIP Records Hanagement
System

Recording Data for
Quality Assurance
Records and Recording -
Corrections

Control of Supporting
Documents

Use of the Metric
System

The TDCS and DRD, as BWIP dociments, will be
handled and controlled through the 8WIP Record
Management System. PMPM 8-103 estabiishes
responsibilities and requirements for operation of
the Record Management System. The risk of not
having this prerequisite as a procedure is low
bhecause the procedure has been {ssued as a Project
Directive, and therefore will be implemented.
Directiy Applicahle .

This procedure defines requirements and
responsibilities for recording information to
provide objective evidence that an activity was
performed in accordance with approved procedures,
For ESCR activities such information includes
surveillance reports, audits, review comment
records, and the TDCS and DRD themselves.

This procedure is released therefors no risk is
jncurred by its implementation.

Directly Applicable

The test data collection specification and the
design requirements document preparation
procedures require implementation of this
procedure, This procedure is released therefore
no risk is incurred by its implementation.
Directly Applicable

This procedure provides specific instruction for
the numeric content of the ESC products. This
procedure is released therefore no risk is
incurred by its implementation.

Directly Applicable




i 3/2/87

: 9/18/86

¢ 12/19/86

: 1/9/87

: 3/5/87

P 8-121

P 8-125

P 8-127

Q 8-133

g 11-103

Document Receipt
Contro}

Document Distribution
and Update Control

BWIP Document Control
Transmittal Numbering
System

Document Control

Unusual Occurrence
Reporting System

This procedure controls the receipt of documents
by BHIP Document Control from internal or external
sources. Receipt control verifies completeness of
documents and assigns document numbering, if
applicable. The TDCS and DRD will be transmitted
to BWIP Document Control. This procedure is
released therefore no risk is incurred by its
implementation.

Directly Applicable

This procedure governs distribution and revision
of controlled documents pertaining to ESCR
activities {e.g., Project Management Procedures
Manual, Project Directives). This procedure is
released therefore no risk is incurred hy its
implementation.

Indirectly Applicable

This procedure provides instruction for
t-ansmittal numbering of ESC products. This
:edure is released therefore no risk is
wred by its implementation.
tly Applicable

~oducts (documents) of this ESC are subject
-ocedural control. This procedure is released
efore no risk is incurred by its
emeptation.
srectly Applicable

During ESCR activities, events that could have a
significant detrimental programmatic, safety,
health, or environmental impact will be reported
per PHPM 11-103. This procedure 1s released
therefore no risk is fncurred by its
implementation.

Possibly Applicable




0 : 3/5/57

0 : 7,18/86

0 : 9/16/86

0 : 9/13/86

0 : 9/23/86

Released as Praject
Directive PD87-005,
Rev. O
3711782

P 11-106

P 12-101

P 13-106

P 13-107

P 13-108

P 13-109

Review of Documents
for Safety Concerns

Clearance of BWIP
Documentatfon for
External Distribution
to Program Participants

Administration of
Qualification and
Trafning

Requast for Training

Qualification of
Instructional Staff

Job/Task dnalysis-

Procedure provi<s~e means to assess safety
requirements for ESC products. This procedure is
released therefore no risk is incurred by fts
implementation.

Directly Applicable

ESC generated documents are subject to the

. requirements of this procedure prior to program

distribution. This procedure is released;
therefore, no risk is incurred by its imple-
mentation.

Indirectly Applicable

This QA Administrative Procedure provides a means
for establishing training requirements and will be
used when training needs for the ESC are
considered. This procedure is released therefore
no risk is incurred by its implementation.
Directly Applicable

This procedure enables {anitiatfon of the training
needed for conduct of ESC activities. This
procedure is released therefore no risk is
incurred by its implementation.

Directly Applicable

This procedure implements the general training
program for the ESC work. This procedure is
released therefore no risk i{s incurred by its
implementation.

Indirectly Applicable

This procedure implements the genreral training
program for the €SC work. This procedure is
released therefore no risk is incurred by its
implementation. .

Indirectly Applicable




0 : 9/16/86

0 : 9/13/86

1 : 1/27/87

0 : 9/10/86

0 : 9/18/86

1 : 2/10/¢7

0 : 9/10/86

P 13-110

P 13-111

P 13-112

P 13-113

P 13-114

P 13-116

P 13-118

Training Materials
Development

Instructional
Assessment Program

Conaust of Training

On-the-job Training

HWriting Learning
Objectives

Qualification of
Training Documentation
and Records

Academic and
Administrative Review
Boards

This procedure implements the general training
program for the ESC work. This procedure is
released therefore no risk is incurred by its
implementation.

Indirectly Applicable

This procedure implements the general training
program for the ESC work. This procedure is
released therefore no risk is incurred by its
implementation.

Indirectly Applicable

This procedure directs training conduct. This
procedure is released therefore no risk is
fncurred by its implementation.

Directly Applicable

This procedure directs training caonduct. This
procedure is releaseci therefore no risk is
incurred by its implementation.

Directly Applicable

This procedure implements the general training
program for the i3Z ork. This procedure is
released thererura ne risk is incurred by its
implementation

Indirectly Appiicabic

This procedure controls the record keeping for the
training done for ESC tasks. This procedure is
released therefore no risk is incurred by its
implementation.

Directly Applicable

This procedure {mplements the general training
program for the ESC work. This procedure is
released therefore no risk is incurred by its
implementation.

Indirectly Applicable




: 1/28/87

: 9/16/86

nreleased

P 13-119

P 13-120

0 14-102

Trainee Performance
Evaluation

Training Program
Evaluation

Software Change
Control

This procedure implements the general training
program for the ESC work. This procedure is
released thevefore n. .4 is incurred by its
implementation.

Indirectly Appiicable

This procedure implements the general training
prog-am for the ESC work. This procedure is
released therefore no risk is incurred by its
implementation.

Indirectly Applicable

The results of this ESC may possibly dictate the
need for software chanjes. This procedure was
submitted to DOE-RL for approval on April 3, 1987.
The risk of act having this prerequisite is low
because the approval copy will be used while waiting
DOE-RL approval.

Possibly Applicable
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Part 111; Project Document Frerequisites

Sp-BWI-SP-078 - INCOMPLETE - The Stratigraphy Study Plan establishes the
need for stratigraphic dets to be obtained ¢ram the boreholes znd is

the basic for preparing the TDCE. 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 tiaoe it will be mavs compatible with

the approved study plan.

SP-3NI-SP-036 « INCOMPLETE - The Intraflow Structures Study Plan
establishes the need far intraflow structural datz to be cbtained fronm
the boreholes and is the basis for preparing the TDCS.This plan is naw
in preparation. This plan 15 now in p~egaration. This in process draift
and the Option Paper will be used to prepare the TODCS. The risk of

csing the draft plan is low because the TDCS will have technical review,
at which tine 1t will be nade compatible with the approved study plan,

SD-BWI-5P-057 ~ INCOMPLETE ~ The Site Groundwater Study Plan establighes
the need for greundwater data (- be obtained from the boreholes and is
the basis for preparing the TDCS, ™“is plan is now 1n preparation, This
plan is now in preparzticon. This in p.ocess draft and the Option Paper
will be used to prepare the TDCS. The risk of using the draft plan ic low
because the TUES will have technical review, at which time it will be
nagde coopatible with the 2pproved study plan,

DPTION PAPER -~ COMFLETE - The Option Paper for the “Gesohydrologic
Testing Progran faor the Hanford Site Before Caonstructicn cof the
Exploratory Shaft® describes the data needs for boreholes DC-23, 24,

2%, 32 and 33. This paper was issued as a nemorandus by the Geohydrolopoy
Working €roup and approved by §. H. Kale, Associate Director, Dffice cf
Eeclogic Repositories, on March 14, 1987. The risk of using this paper
is low because this paper has been approved and will be reviewed by the
Nuclear Regulatory Comnitsion before the design 1s completed.

SD-BWI-AR-031 - INCOMPLETE - The "Quality Evaluation Board Level
fssignnents Expedited Special Case for Restart of Boreholes DC-24 and
pC-25" set the QA levels for the itrns and activities for the borehoales
énd test facilities., This docusent 15 under going technical review and
does not include boreheoles DC-23, 32 and 35. The ourpase and censtructien
boreholes DC-23, 32 any 33 are very sianilar to those of DBC-24 and 25;
therefore, the @A levels “-e expected to be the same. The existing draft
document will be used te start preparation aof the DRL at Hold Peint 3,
This document will be revised to include the additional boreholes

before the design is released (S52e Hold Foint d4). Tre rick of not

having this prerequisite is mediua becavse it directly affects ESC
scope ot work.

DOE-RL-87-01 - COMFLETE - The Svstens Eagineering Marazexent Plan
{SEMF) establispes the BWIP tecnnical program encineering accrcacnes

24
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and sethods, and the integration thereof. The SEMP was approve.! by LOE

and was released on March 18, 1987, There is no risk because the SENMF
has DOE approval.

DOGE-RL~B7+02 ~ INCOMPLETE - The Project Plan and Charter (FP) describes
the key elements of the project and establishes the oroject baseline
against which overall progress and management effectiveness are measured.
The PP was subemitted to DOE for review on August 28, 15E6. The risk of
not havang this prereguisite 1s low because it does not directly affect

ESC scope 2 work. The review copy of the prereguisite will ve used while
waiting DLE approval.

DOE-RL~87-03 - INCOGMPLETE - The Project Management Plan (PMP) provides
the guidance and direction for management of all programmatic wark
perforced in the project. The PMP was resubaitted to DOE for reviev on
Novenber 24, 19B&. .

The risk of not having this prerequisite is low because 1t does 1t
directly affect ESC scope of work. The review copy of the prerequisite
will be used while waiting DDE approval.

SD-BWI-AP-001 - INCOMPLETE ~ The Records Managerent Plan (RMP) dascribes
the processing of 211 documents for retenti~.. into the projects formal
record via the Baszlt Records Hanagement Cern ar (ERMC). The RNP :s
subordinate toc the Documentation Managecent Plan (DOE-RL-B&-09-02). The
RMP was resubmitted for apgroval to DDE on Deceeher 23, 1984, The ricek

of not having this prerequisite is sedium because it directly affects ESC

scope of work. The review copy of the prerequisite will be used while
wajting DOE appraoval.

§D-BHI-AP=-009 - INCOMPLETE - The Document Control Plan (DCP) describes
the series of adainistrative activities necessary to process and control
8 document during its active }Jite. The LCP is 2 subordinate docucent ta
the Documentation Manazgement Plan. Revicion 1| of the DCP was resubmitteo
to DOE on Decesber 23, 1986, The risk of not having thig prerequisite 1s
nediup because it directly aftfects ESC scope of work, The review copy

of the prerequisite will be used while waiting DOE appraval.

SD-BKI-AP-011 - COMPLETE - The Test Control Plan (TCF) is an annex to
the Management and Integraticn Plan (MYIP). The TCF provides for a
controlled system for development of test plans. Test Plans use cutput
from the TDCS for DL-24 and DC-25. The TCP was released on MWarcn &,

1987, There is na risk associat=zd with this prerequisite because 1t is
released.

SD-BWI-CK-0Q1 - INCOMPLETE ~ The BWIP Configuration Managesent Plan
(CMP) is an annex to the MEIP and in this capacity provides a svatem faor
identification, definitaon, centrol, and change control of technical
requirements such as the Deesign Requirements Document, and the Test
Data Collection Specificatian. The CHP was subnitted to DOE for 23973val
on Decesber €, 1954. The risvk of not having this arerequrs

1s1*e megsiyn
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‘because it directly affects ESC scope of work, The review copy of the
prerequisite wi1ll De used while waiting DOE approval,

ED-ERI-PMP-00& - INCOMPLETE - The Manzgesent and Integration Plan

(M&IP} ig a project~level document that, with its annexes, expands on
guidance provided in the BWIP-PMP and SEMP., The MLIP assists in
detersining which annex or oiher plans to consult for specific managegent
details. The M&IP was submitted to DOE for approval aon Decesber 10,

1986, The risk of not having this prerequisite sediun because it directly

aftects ESC scope of work., The review copy of the prerequisite will be
u~ed while waiting DOE approvil.

DOE~RL-B4~01 - COMPLETE - The Basalt Buality Assurance Requirements
Document (BORARD)} applies @A requiresments to items on the 8-List and

Level | items, some items of DC-23, 24, 25, 32 and 33 nay be assigned 2
Level ! classification. Also, all documents are processed according to
QR Level- } requirepents., Revision 2 of the BOARD was released on February

19, 19687. 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 boreheles and the facilities. Westinghouse
Hanford Company is not under a stop work order and thie 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
PC-24 and DC-25 is part of the work breakdown structure (WBS) activity
{L3ID1AOROT for TODCS for LHS Test Plans, L3424 (Attachment 3). Preparation
and release of the Design Regquiresments Do:usment for DC-24 is WBS Mo,
1L3DZA00O2 which iz included in DL-24C) piezamster installation, L10S3
{(Attachaent 4), Preparation and release of the Design Requirements
Document for DC-25 is WBS No. iL3ID2A0DO3 which is included ia DL-25CX
pierometer installation, L1054 (Attachment 5). The Cost Account Plans
(CAP) for the above activities define the fpllowing items:

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

[T = o B =)

Borehcles DC-23, 32 and 33 will be added to the accounts for DC-2& and
MC-28.

Attachment | shows tne overall task Jagic neiwark for ine
etforts required prior to the start of drilling for DC-24., WKithin the
overall network, the darkly shadeo area ideatifies the scpae af ta13
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DC‘23|"|33‘Q{H11 3' $287
packege {(preparation of documents for design support),

Attacheent 2 reflects the identical logic network but the

purpose of the figure is to establish activity durations and target
dates.

The hold points icdentified within this package are reflected

on Attacheent 1, and their descriptions and closure statecents zre tound
in Sectio. 3.7.

The cost of cenducti g the proposed wark is estinated as
follows:

I. Ecployee hourly basiss $25 ¢ 3IJL + 19.4% = $§41/hour

e !l840/eaployee
. per week

11. Time Basis

TDCS Drafts & weeks x 3 eaployees = 1B
Review: . = )2
Releases g 2

{enplayee weeks) 32
Design Requirements Draft: 7 weeks x 2 employees = 14§

Revien: e {0

Release: = 2

{enplaoyeg weeks) 2é
111, Cost Estimate TOCE = (14400 (32) = § 52,480

Design Requirements = (1640) (26) = § 42,430
Estimated Total Cost:

$ 55,120

IVv. A/E Design = ¢ 481,000

4.0 RECORDS AND CONFIGURATION MANAGEMENT

The following attacheents are included in this ESC request
for restart,

1. #Activities and hold points 1ncluded 1n Expedited special
Case for DC-23, 24, 25, 32 and 33,

2. Logic and schedule for cbtaining DR level 1| design for

boreholes and test facilities.

-27



pe-23,--,33,April 3, 987

: 3. Cost account plan for TOCS for Large Hydrau.i. Stress
(LHS) test plan.

4. Cost account plan for DC-2lcx.piezoneter ingtallation.
5. Cost account plan for DC-25CX piezometer itnrstallation,

b. Statesent of work far facility design of boreholes DC;23.
24, 25, 32 and 33.

. 7. QOption Paper for the “"Geohydrologic Testing Pragram for
the Hanford Stte Before Construction of the Expluratory Shaft®,

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

9. Recoceendation foe ESC restart for bnréﬁolas pE-23, 24,
25, 32.and 33,

28
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Yn Orq: 77428 PHYSICAL HYDROLOGY DEIERMINE AND WRITE TCDS FOR LHS TESY PLAN Date: 32/735/86
3 8 ¢ ‘ NOY ruw: FUNDED mu: 10 BUDGEY REDUCTIDN Lin Hum:
vad By: Date: !l 7 (NEW EXEMPT]
[ones: Narralive ~ o[
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FACILITY DESIGN
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SIATEMENT OF WORK

PACILITY TESIGN
DC-23GR, DQ-24CK, DC-25CX, DO-32CK, AN DC-33CK

1.0 INTREDUCTION

| LI BIECTIVE

The d:jective of this Statement of Work for Westinghouse Hanford Company
(WBC) is to comduck, verify, and issue a design for piezometer facilities DC-

236R, DO-24C%, DO-25CK, DC-32CX, and DC-33CX to prepare inspection procedures,

axﬂ to review and gpprove construction and installation test procedures.

_I-Z‘BBMD

Bachaell Banford Operat.tons (Rockwell) {5 investicating the feasibility
using a thick, layered:sequence of the Columbia River Basalts underlying tbe

©  Hanford .fite in south-central Washington as & host mediun for high-level

radioactive waste disposal. The project is being sponsored by the Repartment

+_ of Energy (POE) in conmjunction with the Office of Civilian Radioactive Waste

ﬂanag_emnt 28 mandated by the Muclear Waste Policy Act of 1982. Rockwell
gefves as the prime contractor to the DOE i{n operating the Basalt Waste

. Isalatlon Project (BWIP).

2s. part of the site characterization effort, BWIP is planning on drilling
ard completing Cf-Series boreholes with multi-level piezometers. CX-Series

' . plezometers are permanent stand pire installations in the f£low tops of the

Rosalia, fentinel Gap, Ginkgo, Rockee Coulee, Cohassett, Birkett, and Umbtanum
flows. The plan includes piezometer design and field work associated with
drilling, borehole geophysical logging, borehole preparation, piezometer
installation, and piezometer develomment for DC-23GR, DC-24CX, DC-25CX, DC-32X

and DO~33CX piezometer nests.

The (X-Series multi-level piezometer nests are intended to (a) provide a
pre-exploratory shaft baseline for hydravlic head in the Controlled Area Study
Zone for initial boundary conditions, (b) provide several multi-level
piezometer sites required to establish the l-ydrannc head baseline monitoring
network in the Cold Creek syncline, {c) detemine horizontal hydranlic
gradients across the Controlled Area Study Zone, and (d) detemine vertical
head gradients across the Controlled Area Study Zone.

Installation of multi-level piezameters at locations DC-23GR, DC-24CX, DC-
25CK, DC-32CX, and DC-33 (X are needed for pre-exploratory shaft groundwater
level baseline data and to establish observation points for large-scale
hydrologic stress tests. These data will be used for preparation of conceptual
ard numerical models of the Controlled Area Study 2one.
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STATEMENT OF WORK

FACILITY DESIGN
DC~23GR, DC~24CX, DO-25CK, DC-32CK, AND DC-33CXX

2.0 WORK SQOPE

.. Pour distinct work kages are grou within the engineering and desi
: {ces needed for the fa% fat:‘irlit;ie’g‘is: g e

1.  Conduct of Oesign and verification of design constitute the basic
design effort. The design scope includes {a) the borehole with
casing and cementing items, and (b) the piezometer comporents,
conf{gqurations, and grout mix specifications.

RS- ) 2« DBetermining the instsllation inspection needs (Title III) and
S - _ ° ‘'preparing jinspection procedures is required. Coordination with
e c - gnspections . planned for test basis purposes is necessary. As-built
[T _ _ -drarings shall be provided.

. .0 3. Heviewing and accepting the construction and installstion procedures
- T ggfared by the Rockwell Operations and Test orcanization. ‘This
P , - atkivity ensures operations conformance with design intentions and
VR o _ agsumptions: A technical work plan will be submitted to Rockwell for
L. . review and approval before starting work.

__'. ' 4. -Engineering support during construction.

oo Begin work using the information sources specified in Section 4.0 of this
Fol .. . Statement of Work. However, Sesign deliverables shall not be finalized until

e ~ review for camplisnce with the Design Requirements Document for Facilities DG~
23GRy DC-24€X, DC-25CK, DC-32CK, and DC-33CX.
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EIATEMENT OF WORK

PACILITY DESIGN
DO~23GR, DO-24CX, DC-25CX, DC-32CX, AND DC-33CK

3.0 SCHEDULE

The following milestones are identified witnin the ceneral program
schedule for inst:}.glation activity preparations:

o Delivery of Desion renentsg

Docwment. from Roc Bpril 25, 1987
0 Design Completion May 17, 1987
o Desiegn Verification and Release May 30, 1267
o Title III Prooadures Camplete Kay 30, 1987
o Construction and Installation L
Procedures Submitted June 8, 1987

o Construction Procedures Accepted June 26, 1987
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STATEMENT OF WORK

PACIIITY DESIGN
DC-23GR, DC-24CX, DC-25CK, DC-32CK, AND DO-33CX

4.0 DNFORATICY SOURCES

The fundamental design input source wiil be the formal design requirements
docurent. This document containg a comprehensive listing of functional
requirements, performance criteria and constraints, codes and standards as well
as quality and general site reguirements and is to be prepared by Rockwell.

Saurces of design information and background are the specification and the
canpletion docurents for existing eimilar installations:

o Drilling and Conpletion Specifications for EBoreloles RRI~2B (Test

Weld), and RRL~2C (Multi-Level Piezometer Nest); SD-BWI-TC-023,
Revision 0

o Design, Drilling, ard Construction of Well RRI~2B and Piezometer Mest
RRL~2C; 8D-BWI-TI-329, Revision 0

o Plezameter Completion Report for Borelole Cluster Sites DC-19, DC-20,
and DC~22; SD-BWI-TI=226, Revision 1

. The source for quality level assigmments that pertain to the work scope
g

¢ Quality Evaluation Board Level Assigmments, Expedited Special Case
for Restart of Boreholes DC-23GR ({only for the portion of the

facility that remains to be completed), DC-24CX, DC-25CKX, DC-32CX,
and bC~-33CX; SD-BWI-AR-031, (Draft)

Copies of each above information source are appended to this Statement of
Work. These source listings may not be complete and additional source
information may be included. Additional information sources includes

o 2Accident Prevention Standards, Volumes 1 and 2; RHO-MA-221
¢ Basalt Quality Assurance Requirements Document; DOE/RL~1, Rev. 2
The listed sources ard any additions when cambined with this Statement of

Work form the oonplete work direction package. Additional source information
will be provided by revision to this Statement of Work.
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STATEFENT OF WORK

PACILITY DESIGN
DC-23GR, DC~24CK, DC-25CK, DC~32CK, AND DC~33CK

5.0 SERVICES REQUIRED

The required engineering disciplines shall perform calculations,
evaluations, and other activities to support the design. Design and drafting
shall produce the necessary drawings. Technical staff shall prepare the

procedures, reviews, specifications, and reports needed for final expression of
the desim'and :eoa?d&. ’

Standard design of a sub-assembly or component shall be produced for use
with the facility-specific designs named in this Etatement of Work. Standaxd
designe shall be prepared for but not limited to:

o Piezameter Standard Design '
o Riser String Standard Design

o0 Piezameter Contralizer Standard Desion

o Plezometer Isolation Seals

The design eervices outlined are for the installation of a facility that
will be used for corduct of characterization testing. The scope of these
services is limited to facility design and does not include activity that could
be construed as test design. Acceptance testing of the facility will be
corducted to detemmine the suitability of the facility for the testing to be
undartaken. Since the acceptance testing data becomes a part of the test

package datsbase, acceptance testing will be a part of the test design effort
done by Rockwell.

Construction and installation procedures are prepared by Rockwell
Operations and Test in parallel to the comduct of the design. Since these
procedures must complement the design, an interface between the design

organization and the opsrations organization must function for exchange of
information.
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STATEMENT CF WORK

FACILITY DESIGN
DC-23GR, DC~24CX, DC-25CX, DC-32CK, AND DC-33CXX

6.0 FROJECT CONTROL REQUIREMENTS

6.1 PROJECT MANAGEMENT REPORTING

6.1.1 Cost Acoount Flan

The Cost Acoount Plan form or the equivalent will be used for cost account
dtailed planning., The plan delineates cost account work packages, milestones,
schedules, and budgets. It is then used as a statusine Jocument throughout the

fiscal year. Cost Accomt Plans shall be generated and submitted to Rockwell
for review. .

6.2.2 Konthly Reports

Westinghouse Hanford Company shall furnish to the Basalt Business
Management Office, the Rockwell tectnical contact, and the end function manager
a monthty report for the work described in this Statement of Work. Rockwell

will be responsible fnr the distribution of the official record copy to the
Basalt Records Managerment Center.

The report shall contain a narrative description of work progress during
the reporting pericd and how the progress relates to the end objective and a
Quality Assurance (QA) section describing WEC QA Program audit/surveillance and
all programmatic actions. Major problems encountered and action taken shall be
discussed. The milestones included in the Statement of Work shall be listed in
the monthly report and a status provided for each milestone. Planned work for
the next two reporting periods shall be discussed including QA program. IE
capital equipment is to be utilized, the progress, problems, and action planned
cr taken, milestone status, and planned work shall be discussed.

The monthly report shall include a cost performance report at the ocost
acoount level based on the Cost Account Flan which will identify current period
and fiscal year-to-date budget (budgeted cost of work scheduled), actual costs
(actval cost of work performed), and eamed value (budgeted cost of work
performed) for the work contained in this Statement of Work. Cost and schedule
variances shall be calculated. Variances {favorable or unfavorzble) exceeding
plus or minue 1008 or $50,000 for the current period and 30% or $200,000 fiscal
year-to-date shall have a variance analysis explanation. The analysis shall
identify causes, work around plans/corrective action, and impacts to the scope,
schedule, and cost objectives of the Statement of Work. Each month an estimate
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STATEMENT OF WORK

PACTLITY DESIGN
DC-23GR, DC-24CK, DC-25¢CX, DC-32Cx, AND DC-33CKX

at campletion ghall be provided, The estimate at campletion is to be based on
actual costs to date plus the estimmte to complete the work scope. An analysis
of the estimte at completion ehall be premared as it relates to the budget at

completion and shall discuss any changes in the estimate at completion since
the last report.

Foomal transmittal of the monthly report to Rockwell shall be on or before
the 10th work day after the close of the DOE-RL accounting month.

6.1.3 - Cost Estimateg

Cost estimates and allocation for the completion of the tasks in this
Staterent of Work are to be defined by WEC in the Cost Account FPlan.

6.2 BASELINE/CHANGE OONI'RL

The Design Reguirements Document for Facilities DC-23GR, DC-24CX, DC-25CK.
DC-32CX, and DC~-33X (supporting document mumber to be determined) is the
technical baseline for the related design activities. The cost and schedule
baseline is the Cost Account Flan. ‘

If a deficlency or discrepancy is found in the Design Requirements
Document Rockwell shall be notified immediately. This notification may be by
documented telephone conversation which must be followed up by written
notification to BWIP Director of Science and Engineering. Rockwell will
evaluate the project impacts based on the submitted information.

Should changes to the technical and cost baselines be required they shall

be process thrcugh the WHC change control system prior to submittal to
Rockwell.

6.3 MEETINGS

Meetings shall be held in areas requiring only "WA" badges for access.

Minutes of meetings shall be kept by WHC and distributed within three work days
after the meeting data.
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STATEMENT OF WORK

FACILITY DESIGN
DC-23GR, DC~24CX, DC-25CX, DC-32CX, AND DC-33CX

6.3.1 [EKjckoff Meeting

A kickoff meeting shall be held prior to start of design to review the
scope of work, clarify any -questions on the technical and project control
reqirements, and establish interfaces for information exchange.

6.3.2 Pgsian Progress Heetinag

Design progress meetings will be held on a monthly basis after the kickoff
meeting, during which the nonthly narrative report will be discussed.

6.4 CONTROLS '

Design activities which address items chall be controlled, as a minimm,
in a manner camensurate with the assigned QA level of the item (Table 1).

Westinghouse Banford Company shall satisfy the following regquirements from
the Basalt Quality Assurance Requirements Document (BQARD).

6.4.1 Oraganization

Westinghouse Banford Company shall docunent the organizational structure,
functional responsibilities, and lines of cammnication for the performance of
this instruction.

€.4.2 Qualjty Assurance Program

The QA plan and the implementing procedures shall be in compliance with
BOARD. Westinghouse Hanford Company shall use the Rockwell zpproved WHC QA
Program (BEDL~MG-197) for implementing the work performed under this Statement

of Work. Westinghouse Banford Campany QA planned actions audit/surveillances
shall be submitted for approval monthly.

6.4.3 Desian Control

o Appropriate quality standards shall be specified and shosm on design
decurents

o Materials and equipment shall be suitable for their function
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FACILITY DESIGN
DC-23GR, DG-24CX, DC-25CK, DC~32CX, AND DC-33CX

. TABLE 1 .
N |
" ITEMS IDENTIFIED AND "
" QUALITY ASSURANCE LEVEL ASSIGMENT \d
m
. ITEM QA LEVEL "
hmw
" [ {
*  §ite Evaluation and Preparation (EHI~001) .
| | - |
. Site Excavation 3 "
. Survey Boretole Coordinates .1 -
| 4
" Mobilization/Demobilization 2 "
. Cahle Tool Drilling 2 "
. Set Corductor Pipe 2 "
. Rotery Drilling p "
. Spot Cementation 2 .
" Set Casing/Cement 2 "
" Fluid Circulation Monitoring 3 "
" Drill Cuttings 1 "
" Workever Rig 2 “
. Set Pump - Clean Hole 3 :
w

" Piezometer (EHI~003) .
| ] ]
. Set Cement Plug (Top and Bottom) 1 »
" Assemble, Measure, and Place Piezometer "
. {Includes Welding Centralizers) 1 “
" Tubing Test (Joint and Camposite Test) 1 "
" Filter Pack Placement 1 "
* Develop Piezameter 1 .
b Install and Monitor Transducer 1 "
ol Materials 3 "
n "
. Geologic/Geophysical looging (BST~004) n
a n
" Open and Cased Hole Logs 1 "
. Developmental Logs 3 "
* Borehole Geologic Logs 3 "

{
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FACTLITY DESIGN
DC=23GR, DC-24X, DC .IX, DG-32CX, AND DC-33CX

o Design interfaces (e.g., between disciplines) shall be identified and
controlled

o All drawings and specifications shall be reviewed and appraved by WEC
prior to release to Rockwell

o Verification of desicn adequacy as compared with (1) design criteria
and database, (2) “as fabricated" conditions, and (3) final “as~
built® conditions by qualified personnel is required

o Examination for material compatibility shall be performed

o0 Documentation of reviews, verificatibn, and examination shall be
established, maintained, and transmitted to Rockwell upon campietion

of work.
6.4.4 Instructions, Procedures, and Drawings

Special requirements involving fabrication, procurement, inspection,
installation, and testing shall appear in drawings and specifications.

6.4.5 Document Control

Drawings and specifications shall be controlled, i.e., preparation,
review, e&pproval, and issuance of decuments must be done in a prescribed
manner. Design inputs shall be docunented, controlled, and retrievable.

Desion products (e.g., drawings, specifications, procedures) transmitted
for Rockwell accepteance shall be "Revision 0". Nuber revisions shall be used
in response to change orders. Design product numbers shall be coordinated with
BYIP no later than four weeks after contract award.

All deliverables snall be submitted to Basalt Document Control using a
properly completed "Parti :ipating Contractoer Document Transmittal® form (Figure
1) Information copies of Cost Account Plans, monthly reports, and cost
performance reports shall also be submitted to Basalt Business Management. The

following transmittal numbering system specific to this Statement of Work shall
be used:

o The prefix "WBCBWIP" followed by "-A~" and sequential numbers
beginning with %00001® provides the unique transmittal number for
each document. For example, the first transmittal will be: WHCBWIR-
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A-00001. In the event a document that has been submitted required
resubmittal (e.g., comments resulting from Integrating Contractor
review) the same transmittal number that was originally used shall
again be used but with the addition of letters beginning with the
letter "A.," Por example, the first resubmittal of WHCBWIP-A-00001
would be transmitted using the number WBCBWIR-A-00001A, the number
for the second resulmittal would be WHCBWIP-A-00001B, etc.

When received, a copy of the document transmittal form shall be returned
to the Participating Contractor as a receipt acknowledgement. If the
transmittal packaga is rejected by Basalt Document Control, the package will
either be retumed with instructions for correction or retained and a reguest
for & resubmittal submitted to the Participating Contractor.

The Participating Contractor shall sulmit only one document type per
transmittal  (e.g., raw data shall not be transmitted with monthly reports).
Documents shall be transmitted at a frequency consistent with the established
milestones and reporting deliverables. All official written correspondence
from the Participating Contractor shall be submitted to Basalt Document

Control.
6.4.6 Qualitv RAssurance Records

to Bakwell Sor cotention uron oupietion GF Work.  Originel recosss of the
following are regquired for work done under this instruction:

¢ Drawings

o Specifications

o Design Verification

o Personnel Qualifications

o Calculations

o Technical correspondence used for design

o Meeting Minutes as reguired by this instruction.

o Surveillances
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Audits

Quality Assurance Program Plans
Fonthly Reports

Corrective Actions

o o ©

o

¢ MNonconformance Reports
. 0 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 reguirerents,

6.4.7 Inspectionsg 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 Ststement of Work
agreement.

Rockwell BWIP shall notify WEC 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 WEC work shall be coordinated and scheduled to
coincide with WEC QA's andit 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, inspecticn, or evaluation of
WEC'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 WEC,

6.4.10 Desian Review

A review shall be conjucted at the 30% camplete stage, i.e., when a f£inal
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 WHC personnel.

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

Copies of the doouments to be reviewed shall be transmitted by WEC to
Rockwell one week prior to the desion reviews. Westinghouse Hanford Company

shall provide meeting agendas, and keep and distribute meeting minutes
incorporating all camments and action items.

€.4.11 gafety Review

Westinghouse Hanford Campany shall review the design to verify conformance
with Banford Accident Prevention Standards. Special instructions/reguirements
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 arrangement
of borehole and of caupleted piezomater facility)
-  Piezometer standard design

-  Riser string standard d’esi?

=  Piezameter centralizer desian

-  Typical isolation seal

o Specifications

-  Borebole drilling/construction specification
- Piezometer installation specification

=  HWelding specifiration (centralizers)

-  HMaterials specifications

0 Procedures

-  Title IIY inspection rejuirements as needed to support design
ard construction

- Construction and installation procedure epproval and acceptance.
o Technical Work Plan

- Including, but not limited to: schedule, gqualification of
personnel, orcanization, interfaces 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 Verificati-n
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OPTION PAPER

GEOHYDROLOGIC YESTING PROGRAM
FOR THE HANFORD SITE
BEFORE CONSTRUCTION

OF THE
FIRST EXPLORATORY SHAFT



EXECUTIVE SUMMARY .

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

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

. Te collect data on gechydrologic 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 datz on geohydrologic conditions in order to ideantify the
effects of the ESF on the zeobydrologic system and on subsequent
gechydrologlc tests.

. Te collect data oa geohydrologic conditions that may affect the
- deaign of the ESF or the repository.

Types of tests that sre needed: Four types of tests are needed before shaft
construcniont

Raseline bydraulic-~head monitoricg.

Large-scale hydraulic stress (LES) tests.
Eydrochemical sampling iz conjunction with LES tests.
Tracer tests in conjunction with LES tests,

Opcions evaluated: Five opticns for the pre-ES gechydrology testing program
were avaluated. As shown below, each bas a different degree of risk of mot
attaining the objectives of the pre-ES testing program:

Ootion Risk
a. Baseline hydraulice=head only Very high
b. Baseline hydraulic-bead and Bigh

LES testing of one flow top
(Rocky Coulee) wizh hydrochemical
sampling and tracer tests

¢, BRaseline hydraulic~hezad and gigh
LES testing of one flow top
(Birket:) with hydrochemical
gampling and tracsr tests

4. Baseline hydraulic-hezd ang L3S Low
testing in muliiple herizong at
the RRL-2 'acaticn with
hydrocher . cal sampling
and tra.er lasts



¢. Basaline hydraulic-head and LES . . Very low
testing in multiple horizons at
multiple locations with bydrochemical
sampling and tracer tests

Recommendation: Option 4, consisting of baseline hydraulic-head monitoriag,
LES tests, hydrochemical sampling and tracer tests at the RRL-2 locaticn in
multiple horizens (Kocky Coules, Cohassett, and Birkett flow tops and the
Cohassett vesicular zome).

Priccipal gtrenzths of recommended ootion: The principle strengths of the
recommended optica can be summarized as follows:

¢ Provides predisturbance hydraulic-head baseline;

L Documents gechydrclogic conditions at the RRL-2 gite before changes
by ES constzuctiong

¢ 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 {dentify the effects of the
ESF on the geohydrologic system and later geobydroclogic tests,

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

. Drill and install multilevel piezomaters in nc-za and DC-2S and allow
system equilibrations

. Drill end insctall multilevel piezometers in DC-32 and DC-33 and allow
system equilibration;

¢ Modify existing monitering wells DC 4/5, RRL-ZA. RRL~6, RRL-14,

. Use well RRL-28 rmo perfazm LES tests, hydrochemical sampling, and
tracer tests in the Rocky Coulee, Ccohassatt, and Birkett flows.

Expected schedule imoac:z: The proposed pre-ES geohydrologic testing program
will require approximately 22 moaths from the gtart of drilling.
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The ccastruction and operation of an exploratcry shaft facility (ESE) ac
the Eanford site will significantly alter the existing gechydrologic
system. These chances could compreomise the results of some key gechwdro~-
legic tests if performed after ESF construction starts. Given this
circumstance, a problem exists to define a gre~ES gechiydrologic testing
progran which provides necessary data before the disruptive events caused

by the ESF and provides reliable information for resolving licensing
issues.

8. BACKGROUND

1. Current Understanding of the Gechvdrolexay at Hanford Site

The candidate site for 2 ceclogic repository at Hanford is in the
Cold Creaek valley, a topographic and structural basin that slopes
southeastward and opens toward the Columbia River. The Hanford
site {s mcderlain by at least 50 basalt flows wish & cumulative
thickness greater than 3,000 m gaPrideidet). T.2 candidate reposi-
tory horizon (dense interior of the Cohassett flow) lies between
807 and 1,100 o below ground surface in the Grande Ronde Basalt.
Basalt flows cenerally consist of an urper vesicular and/or brec-
ciated flow top overlying a dense, jointed interior. Flow tops
typically account for about 1lS-percent of the total flow thickness.

The gain ground-water occurrence and horizental movement in the
basalt formations is within the flow tors and the sedimentary inter-
beds that separate some flows. Vertical graund-water movement
tetween flow %cps is sonstrained by the basalt flow interiors, which
2ppear to act as acuitards. Current cechydrclogic understanding
allows more than cne conceptual flew =model, One model zei=y
considersd has hydraulic Moundaries ooincident with the anciclizes
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that bound the Cold Creek syncline. The model has both
horizontal and vertical components of flow, with a horizental
pattern of flow that teads to reflect the ghape of the Cold
Creek syncline. Although not controlled by the structural dip,
the direction of horizontal flow tends to be gimilar to the
direction or dip of the basalt, with flew paths that trend
southwest beneath the candidate repository and may turn
southeastward in the vicinity of the synclinal axis (see the
conceptualized patenticmetric map in BERINIW Some upward
movezent of ground water through fractlret in the Grande Ronde
Basalt is thought to cccur at least up through the lower part of
the overlying Wanapum Basalt, Above the Wanapum, vertical flew
is thought to de mostly downward through the Saddle Mountains
Basalt into the upper part of the Wanapum. In additien to
availsble hydraulic~head data, hydrochemiecal 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
Roode Basalt. The radius of influsnce of each of these tests is
probably small and representative of very local conditions
arcund ths borehole.

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

For the dense flow interiors, horizontal hydraulic
conductivities estimated from field tests have a range of §
orders of magnitude, the highest value being about 7 orderzs of
pagnitude lower than the highest value estimated for the flow
tops. No measurements of vertical hydraulic conductiivity in the
denge intericrs have been made, and thus a low level of
confidence exists over wbat constitutes a represeatative range
for purposes of calculating flux, Etravel time acrossg Slow
interiors, and inflow te the ESF and repository. The ratio of
vertical to horizontal hydraulic conductivity for flow interiors
{s unknown but is curtently estimated to be approximately 3 o L.

Two small-scale tracer tests have besn conducted in the MceCoy
Canyon flow top of the Grande Ronde Basalt, From these tesis,
longitudinal dispersivity values have beea calculated and
effective-thickness estimates bave Leen made. Dispersivity and
effective thickness are important varizbles ia calculatinag
ground-water travel time and radionuclide transport. However,
because of the limited data base, a large uncert2inty is
associated with what comsiitutes representative ranges of valuas
for these variables.

A more detailed discussion af curceat knowisdge atcul the
gechydrology at Zanfard, including nucerical sangss Sf nwdrauiilis
paramesers, 1§ ziven im Asfencix A.
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2, Concerns Ralsed Qz,thc Nuclesr Regulatory Commission

The gechydrologic testing program a% Hanford has been the subject of
eriticism by varicus organizations outside the Departmsnt. Ths
concerny exprassed by the staff of the Nuclear Regulatory Commission
(NRC) cypify sany of the criticisms, In December 1985, DOE/RL held a
vorkshop to iunform the NRC staff ghout plans for the first
large~scale hydraulic stress (LES) tests; summary meeting minutes and
& subsequenc letter (Appendix B) document the staff’s concerns. Some
of the concerns that bav affected the pre-ES testing program are
briefly summarized below.

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

Monitoring facilities were considered insdequate for the LES tests
dus to tha lack of wells at intermediate Aisztances (150 to 2250 m)

- frem the pumping well and the small number of observaticn wells in

the Birkect flow.

The NRC staff agresd that the DOE had demonscrated the gbility to
predict vater-level trends well eancugh to support LES testing.
Bowever, those trands wvould have to be reestablished after drilling
cav monitoring wells. They recommended sequential activities in
order to ainimize mutual interference (e.g., establish hydraulie-head
baseline before LHS testing). The NRC staff called on DOE to
establish couservative baseline acceptance eriteria.

As for LHS testiang, the NAC scaff favored tests of the Cohassett flow
top and vesicular zone, They &lse 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. These congerns were considered in

defining the recommended pre-ES geohydralogic testing program én this
epticn paper.

DISCUSSION

1. Objectives of the Pre~ES Testing Program

The overall objective of the geohydrologic testing program is to
provide sufficient data tc determine whether the site is qualified
for licensing in terms of the goveraing regulatiens (10 CFR 60, 10
CFR 960, and 40 CFR 1%1), The pre-ES testing program will sacisfy
sooe of the information needs derived from the above regulaticns.
Inicially the program focuses on collecting {aformation zbout
econditions that may be significantly changed or rendered unchtainable
({.e., conditions that are "perishzble”) after shaft construction.
In addition, the pre~ES testing program is structured zo provide an
early indicacion of whether disqualilying condictions (as defined in
10 CFR 960) are present before proceeding with construction of :he
£S, to provide data on geohydrologic condi:ions that may affecs zhe
design of the ESF or che rzesosizory, and.=o colles:z data on
guahydsologic conditlons in order 3 idencify the effeczs ¢f :he EISF

sn tne geshydrologis systew and an subseguen:t gechydrsiogis tasts,

. .



2. Jdentificstion of Pre-ES Tests

The geohydrologic testing needs for the Hanford site were determined
by examining the Department’s Jssuss Hierarchy for a Mined Gesologie
Digposal System (LQE/RW-0101, September 1986) for issues whose
resolution require gechydrologic tests. Those f{ssues having .
gechydrologlc test requivements sre listed in ExpSTIIIR For each
issue, the gechydrologic information peeds that comprise the issue,
the typas ¢f gechydrologic parameters that comprise the i{nformation
osad, the kind(s) of test(s) needed to obtain the parameter values,
and the timing or saquencing of each test are identifled. Tha timing
of esch test-=that iz, before or afcer ES construction-~was
datarmined bty consideraticn of the following factors: a) potentisl
for monitoring "perishable" conditions, b) potential for obtaining an
early eatimate of important design parameters, c) potential for early
recognicion of disqualifying conditions, and d) potential for
unacceptable interference from the ESF,

Only tvo issues contain disqualifying conditions which can be
evaluated solely with gechydrologic information. Thege are
postclosure geohydrology (Issus 1.9.1 with respect pre-waste
emplacement ground-water travel time) and preclosure bydrelogy {Issue
4d.1,4 with respect to englneering measures beyond reasonably
available technology). Criteris for evaluating the presence of
disqualifying conditions are given in Gauhinhamilly tests needed to
provide data to evaluate the gite against these criteria are also
{dentiffed. 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 edditional testing will be performed to
eonfirm whether the data are representative of the site and the
condicion {s pervasive across the site.

The approack described herein led to the identificatisn of four types
of tests that will be conducted before ES construction: (1) baseline
bydraulic-head aonitoring, (2) large-scale hydraulic stress (LES)
tests, (3) bydrochemical sampling in conjunction with the LES tests,
and &) tracer tests in conjunction with the LES tests.,

Baseline hydraulic-head monitoring establishes the horizontal and
vertical hydraulic-head distribucion in and near the site. This test
will provide the patentiometric surfsces ‘of key hydrogtratigraphic
borizons before discurbances of the ground-water flow system by other
site-characterization activities. Such activities include [HS
testing, shafe sinking, construction of the ESF, and subsequent
devatering for underground testing in the ESF, Zstablishment of the
hydraulic-head baseline for undisturbed conditions i{s necessary to
evaluate the postclosure performance of cthe repository. BSaseline
monitoring skould also enable testei{nduced perturbations to the
geohydrologic system to be distinguished from background changes fzom
other causes (e.g., seasonal fluctuations).

Large-scale "ydraulic stress (IES) tests will yield hydraulic
parameter values zthat csontribute 20 tne evaluatlon of ground-wa:s
flux, zround-water zravel %ime, and soluze transpors :nmaraczarisei
of hydroscratigrachic units at, zbove, and beigw the

.
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1.6 Growndwater
Travel Tima

Information feeds

Earameiecs

Ground-waler Lraval time Samo as 1.6

Groumd-waler Flun rates 52ms a5 1.1, V.4, 1,4

past waste package
and at accessible
eavironment

Ground-water lux
past waste packags

Ground-watar €lux

Disturbod aone
outer houndary

#ccassibhla environment
boundary

Hydraulic head in
Cohassell and Birkett
flou tops

Xy Cohasselt flow
interlar
kh Cohassett flow
interior

Seme 23 1.4

Ky, ¥h Cohassoit
intertor

Effective porasity and
Kh, Bivkett, Rocky
Coulee, Cohassett flom
tops

Ky fifrkett, Rocky
Coules flow interiors

3-D distribution of

hydraulic properties

over CASZ and

surrounding area

» hydraulic bead tn
flow tops

* T of (low tops

s Effective thickness,

porasity af flow kops

s Ky flow interlors of
fOirkett, Cohassett,
Rocky Loulen

Jests
Same 2% 1.6

Swe 85 3.0, 3.4, 1.6

Baseline menitaring

LS tests, barshole
cluster tests iIn £5,
ESF tasts (borchols
and/or chamber)
Seme 2% 1.4

LiS tests

Borehale tests in ESF

Porthole tests in ES

LHS tests
Tracer tests

PorthoYe tosts in ES
LHS tests

Baseline head
sonitoring

LS tests
Tracer tests

Ky Cohassett Fisw
interfor will also
be maasurad (n £SF
tests

Yimine Sond
Samt 25 1.6

Same 33 1.3, 0.4, 1.6

fre £5

Pre £S ML -2
Post £5 for athers
Post €5

Same as 1.4

fL-2 Pre £S5
Others Post £S5
Post ES

tost resulls
Post £S5

BRL-2 Pre ES,
others Post ES

Post €5
RRL~2, Pra ES

REL-2 Pre ES,
others after S

fost £S5

Comoents

fre €8 for:
Somp 23 Above for 1.3

fre €S for: perishable

condition

Dectsion to fin other LNS
tests pre- or post-IS «ild
be made after evaluiting
resulls of RRL-2 tasts

Pre £S5 for:

Need Tor other IMS
Lesls pre £5 sould

be decided after fM-2
Pre £S for: same 8s 3.1}

Shut 3 3.4

Pra ES Cor: same as 1.}
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Yisun

1.7 Performance
Conf irmat lon

).4 Favorable and
Adverse Condittons

Infarmation Meeds

Hydraulic parameters
and boundary condittons
within and surrounding
CASZ

Hydrachemisiry of
ppper Grande Rorde
water in viciniyy of
CASZ

Hydraulic properties
of Cohassetlt interfor
and flow top 2nd
Birkett flow top
tmmediately adjacent
to repository excava-
tion

Growmd-water flow rates
to £5¢ and repasitory
during construction
and operation

Combust ible gas
tnflow to ESF and
repasitory during
construction and
operation

Earamclers

Samo as previpus infor-
aation peed

plus

hydraulic properiies or
other evidence of
hydraulic

boundartes and teakance
{n hydrographs of LHS
tests and as indicated
by reglonsl flom system
wmodelting

Concentration of
carben isotopes 1C-12,
€-13, C-14), C1-36,
-3, 1-129, deuterium,
0-18, major dissolved
and suspended solids
and gases, pH, temp,,
tn fiow tops of
atrkett, Cohassett,
Rocky Coulae,

Uotamse, and perhaps
others

Same as V.6

Specific sterage and
Ky of Cohassell flow
tntertor and Ky and
storativity of Birkett
and Cohassett flow
tops

Concentration of major
dissolved gases in
firkatt, Cohassett
and Rocky Coules flow
Lo0s

Samn as proviovs

sSsmples from dedll
and test wells

LS Lests:
RRL-2
Others

Samples from othsr
available wells

various in situ tests
in repositary excavl-
tien during and after
censtruction (to be
dasigned later)

Same as V.4

Same 3s 1.6 plus
hydrochemiskry tests

Yining ticed

Sama 2% previous

fre £5 for sone
Post ES for others

fre £

S
Post E3

As many pre ES
as possibie from
available wolls

Post £5

{during and after
repositery con-
struction)

Sama as 1.4

Sane as 1.6 plus

hydrochemistry tests

Pre €S for:  ddentifying
disquatifying condition

fepends on results of
RRL-2 Lests

fPro €S for: ldentifying
disquatifying condition

Pre £S for: Sdentifying
disqualifying condition;
englneering design data
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lssue

1.9 Postclosure
Guidelines

1.1t Repository
fOesign

1.12 Seals
Postclosure

2.6 Haste fackagpe
Design Preclosura

2.7 Repository Design
Preclasure

4.1.0 Ease and Cost
of Construction

4.1.3 Hock
Characteristics

4.1.4 Preclosure
Hydrotlogy

Pavameiccs
Sama 25 1.6

Information Mepds

Boundary Condittions
and distridution of
hydraulic properiies
of flow tops Ustamm,
McCoy Canyon, Birkett,
Cotassett te Glnko

Hydraulic properties of Sass 23 1.6
flow interiars-Birkett,
Cohasselt, Rocky Coules

Hydrochemistry of Same as 1.6
groundwater in flow tops .

Some ax related
information need in
1.8 and 4.1.4

Inflow rates of wmter
and combustivle or
toxie pases to
repasitory

Same a5 1.6, V.2,
and V.0

tiydraul ¢ properties
of Comassett flom
tnterior and adjacent
flow tops surrounding
the repository

Hydraulie contuclivities Same as information

of seals and zone be- need

tween seals and rock or

casing

Ground-water Flux past Sams ss 1.9

package

Samo as 1.1, 1.2, V.6, Same as 1.1, 1.2, 1.4,
1.6, 1.9 1.6

Hater and gas taftow Szma as 1.8

Lo vepoasitory

Distribution of

hydraulic praperties of
Cohassett Flow intertor
and adjacent flow tops

Sana as 1.1, 1.2, L6

Ground water and gas Sm as 1.8
inflow to ESF and

repasitory

Tests
Samts 33 V.6 and 1.4

Sama as 1.6 and ‘l.d

Same »3 2.5 and 1.4

Same 23 1.8 and 4.1.8

Samd ax 3.6 and 1.7

Hydraulte and tracer
tests in borehole

and shafts plis Tab
tosts

Seme 25 1.4

Same s 1.0, 0.2, 0.0,
3.6

Sama as 1.8

Sema 23 1.0, 1.2, 1.6

Tinins deed
Same as 1.6 and 1.4

Samo 25 1.6 3nd V.4

Same a3 1.4 snd 2.4

Samo as 1.8 and 4.1.4

Sans as 1.4 and 1.7

Post ES

Same as 1.4

Same 83 1.1, 1.2, V.4
1.6

Same as 1.8

Soma as V.0, 0.2, L6

Semo 2s 1.8

Commeria
Pra E5 for:  Perizhable

condition, tdentily
aisqualifying condition

Pra £S5 for: same a3 0.8

Pre ES for: ssme ps 1.0

Pre ES for: smme as V.8
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4.2

4.4

Issue Information Needs

Reposilory desipn: Sama as 1.8 and 1.00
nonradialogteal
warker safety

fepositary design; Same 83 1.8 and L. 11
adequata technology

for repoasitory

construction,

operalion, closure,

~ deconmisstoning

Repository design: Same as t.1d
cost of waste

packages and

repositary

faramoters
Soenz 25 1.B

Same as 1.8

Ssme 83 1.8

Tests
Sare a3 1.8

Swme 33 1.8

Samn 25 1.8

Tinine Mocd
Same a3 1.8

Swan 2t 3.0

Swne 35 1.8

Pra g8 fer: same as L8

aep E€ for: sowe a3 1.0

Pre £5 Yor: enptaesring
dnsign data
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1.9.1

IS3UE

Past-Closure
Geohydrolooy

STRATEGIES 1O INVESTIGATE DISQUALTETYING CONADTIONS

DISQUALIEYING COHDITION
Groundwaler travel time

1ass than 1000 years

PAGAMEYERS
3. mfrduul ic pmmues

flow tops

e Hiydraullc gradient

(3))
o Transmissivity (V)

o Effective thickness
(nd)

» Sterativity

Hydraulic proparties
of Flow tntecior

« Vartical hydraulic
conductivity (X°v)
of densa intlertor

e horizontal hydrsulic
conductivity (Xh) of

flow
» Specific storage
» Effective porosity
fresence or atsence
of discreta, highly
transmissive fea-
tures which cross-
cut fiows

e Leakance

o Hydraudic bound-
arles

Radioisntope content

aof ground water

e Rudinisotepa con-
centrations

EVALUATION CRITERIAC
I > Salyr
nb

Ky 10°% m/s

tnenpected vertica)
response to LHS, such
2% responses ECross
seversl intervening
flow Intertors

Rechargs boundsry
within Sim

Presence af recent
weleoric water:
-1 0.21T9

C-12 lot modern
I-123 10°* pCiNL

L35

Spatial and Lemporal
distribution of hydraulic hesd
145 tests in Flow Lops _
Hultiweld tracer tests

1S tests in flow tops
LHS tests in flow Lops

LNHS Tests tn flow £ODS

£stimated from tesis of core

samples
Estimated from tesis of comm
saeples

LHS tests in Mlow Lops
LHS tests in Mow tops

Sampling and analysis

AN @WAvYION




e e L B oo T et N ver it T T .
» . - . L O M u_',.: K § ! SETIRR B Kt
. Lt ! DR K

STRATECIES 70 INVISTIGATE DISOUALITTYIEG CONDITIONS {Lonk'd)

JSSUE QISOUALIEYING CONDEFION PARARLYERS EXALUAYIOR CRINEATIA® LSS
4.1.4 Pre-closuvre Crainsering concitions a. Hydraulic proparifes K'w 22 10°® m/p
Hydralopy beyond reasomably avall- of Cohaxselt dense
thle technolegy intertor X
e vervieal hydraulic LHS Rast tn Birkelt fiow Lop
conductivity
» Specific storage Ectimited Crom tests cors '
s

b, ftydraulic properties N.A.
of adiscent flow LOpS

s Transmisgivity LS Rest in Plow Reps .

» Storativity . NS test in Fiaw Reps

» Head distribution s.::::;ﬂ.:u m! ‘:::tﬁo t .
c. Gas content of e 2 128030/, : -

groundwater

e Gas concentration Sampliing and salysis

*Conditions Lhal are 5o sevare as to be tndicative of potentiad disanmiificaiion.
fiaher evaluations and/or fnvestipations Lo resolve the cenditions will te ascessery.
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proposad repasitory borizon. Such tests must be performed at the

repository locatlion prior to ESF comstruction because thesxe
constructicn activities will disrupt thre site geohydrologic system.
The disrvption could be such that subsequent LES cests i{n the area of
the ESF cannot be analyzed to an acseptable level of confldence.

Bydrochemical samoling would be ccaducted in conjunction with
ground-water withdraval during LHS tests. Such sampling and analysis
vill 8id i{n defining the hydrochemical baseline for fnregpreting
ground-water flow conditions. In additiom, radioiszotape analyses of
stanples taken for age-dating purposes will be used along with
exigting data to evaluate the presence of z digqualifying condition.

Irapsr tests in conjuncticn with LES tests would vield values for the
effective porosity of selected flow tops. Effective porosity is
necessary in crder to calculate sravel times along ground-water flow
paths. Effective porcsity in the vicinity of ESF coustruction may he
cousidered a perishable conditice dus to the potential effects of
devatering and grouting. The tracer tests would alsc provide
diapersivity valuas needed for golute-transport modeling.

3. Impacets of the ESF on the local Cround-Nater Svstem

As glready mentioned, the pre-ES gechydralogy testing program should
be designed, in part, to collect data on geshydrologle conditicns
aneeded to predict and interpret the effects of the ESF on the
geohydrologic system and on subsequent gechydrologic tests,

Possibly the most signiffcant changs in the local ground-water flow
system that could result from drilling the expler ..y shafts iz an
increase of geveral orders of magnitude in the vercical hydraulic
conductivity witkin the zons of damaged rock adjacsat to the shafts.
If the pressure grouting of the shaft liner doex ot effectively sesl
the annulsr gpace or ‘penctrats the damaged-rock cone, the {ncreased
vertical hydraulic conductivity could cause individuyal hesads 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 {nterveaning dense flowv intericr during subsequent LAS resrts. The
wost effective solutica &s to avoid any problem resulting Zrox
drilling the ES by completing the necessary gechydrologic cesting
before shaft construetion, Post-ES gaohydrologic tests, especially
in regard to the ability to demonstrate effective sesaling 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 c¢n geshydrolegie
conditions (e.g., hydraulic head) and hydraulic praperties (e.g.,
vertical hydraulic conductivity of the Cohasgett flow {aterior).
These effects may include:

. Creation of a damaged rock zone arcund the drifts induced by
drilléng end blasting. The vertical hydraulic conductivity in
the damaged=rock zone may be significantly increased as the
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'pzopOled repository barizen. Such tests must be performed at the

zepository location priecr to ESF construction bacause these
construction activities will diszupt the site gachydrolegic systeam.
The disruption c¢3uld be such that subsequent LES tests {a the aresz of
the ESF csanot ba analyzed to ac acceptable level of confidance,

Eydrochemical samoling would ba conducted in conjumection with
ground-water withdrawal during LES tests. Such sampling and anslysis
vill gid in defining the hydrochemical bagseline for interpreting
ground-vster flow conditions. In additica, radicisotope analyses of
samples taken for sge~dating purposes will be used along with
exigting data to evaluate the presence of a disqualifying cocdition.

Tracer tests in conjuncticn with LES tests would yield values for the
effective porosity of selected flow tops. Effective poresicy !.
nacessary ia order te calculate trav:l times aleng ground-water flow
paths, Effective porosity in the vicinity of ESF constructica may be
congidezed & perishadle condition due to ths potential effects of
devatqring and grouting. The tracer tests would alsc provide
dispersivity values needed for solute~transport modeling.

3, Izpacts of the ESF on the local Ground-Water Svstem

4s already mentioned, the pre~ES gechydrology testiang program should
be designed, in part, to collect data on geckydrologic conditions
nadded t0 predict and interpret the effects of the ESF ea the
geohydrolegic system and on subseguent geohydrolegic teses.

Possibly the most significant change in the local ground-water flew
systen that could result from drilling the exploratory shafts is an
increass of several crders of magnitude ia the vertical hydraulic
conductivity within the zone of damaged rock adjacent to the ghafts.
If the pressure grouting of the shaft liner does not effectively geal
the annular space or ‘penetrate the damaged-rock zoam, the increased
vertical hydraulic conductivity cculd cause individual heads in
succeszive flow tops to reach a common hydraulic head or csuld lead
ta an overestimaticn af the natural system's vertical leakage across
the intervening dense flow interior during subsequeant LHES tests. The
most affective solution is to avoid any problem resulting from
drilling the ES by complecing the unecessary gechydrologice testing
btefore gshaft cocustruction. FPost-ES zeokydrologic tests, especially
in regard to the ability to demonstrate eifective sealing of ghafes,
are plammad in order to quantify these potential effec:s.

Constructicn, operation, and cesting of the uaderground testing
facility could alsc have siznifizant effects on geohydrulogic
conditions (e.g., hydraulic head) and hydraulic properties (e.g.,
verticsl hydraulic conductivity of the Cohassett flow intercior).
Thess effects may imclude:

¢ Crestion of a damaged rock zone arsund the drilts Iaduced By
drilling and blasting. The vertical hydraulic conducsivizy in
the dazaged-2a3% zcpe zay e sigaificantly increased as the
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apertures of existing fracturas are incressed or &s gaw
fractures are cpanad. This damaged rock zone may extend sevaral
drift diamsters In any direction, potentially intersecticg bath
the Cohasgatt vesicular zons and the Birkett flow top.

Fracturing around the underground workings induced by stress

redigtribution over a pericd of seversl monthy. Such fraccusing

may also significantly iancrease the vertical hydraulic

conductivity in the Cobassatt denge intericr, potentially

gtersecting both the Cohasgact vesicular zone and the Birkett
QW tops

Eydrgulic<head changes. The ESF vorkings will be at atmogpheric
pressure, wheress the ground water within fractures in the
Coligasett dense iaterior and in adjecent flow tops is confined
at 1300 to 1500 psi, A very large head differential towards the
underground workings will result in {nflew %o the ynderground
workings and an attendant reductien in bydraulic head in the
Cohazsett and other flovs to distances as great as geveral
kilometers (MOEIKENRNON In essance, the devatering of the
underground testing facility will have the effect of & long,
hovizontal wall, with the volume of water vithdrav'{estimsced ta
range from less than 1 gpm to more than 1000 gpm) potentially
much greatar than the pumping rates of the small-diamater wells
used for post-ES LHS vesting, Tois is especlally trus if any
discrete, through-going, highly transméssive, vertical features
are encountered in the excavaticn for the underground testing
facility.

D. OPTIONS

Several options have been considered for the pre-ES geohydrologic testing
progran, ranging from establishing only the site bydraulic<head baseline
to perforzing virtually the entire surface-dased gechydrolegy testing

program for the Hanford site. For purposes of this analysis, five options
are considered:

Option (a)

option (b)

Optieca (c)

Establish tha site hydraulic<hezd baseline only. This
epticn would provide izformaticn an hydraulie-head
conditions that may te gignificantly changed by subsegqueat
site-chavacterization activities.

Establish the daseline, conduct one LES test iu the Rocky
Coulce flow top (the basalt flow immediately atove the
proposed reporitory flow), callect bydrochemical data aud
perform tracer tes%s in the Rocky Coulee flow 32p at the
RRL-Z location. This cpticn would 2est what is preseanzly
considered the first tramsmissive £low tap gheve the
+epositary horizen.

Ezzablish the baselice, zonduct one L3S test in the 3firkez:
flow op (23e basalt flcw izmediately belsw she repssisary
horizon), collest hwdrachenizal d3%a and pesisca trazer
tesis in 2WMe irkezs flow o3 2% e REZL? lscaticn. This
sgtion wouln provijs the investization ¢f ine Tese

b = 57 nggizan
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Option () Establish the baseline, conduct LHS tescs, collect

hydrochemical data and perform tracer tests in multiple
borizons st the RRL~Z location. This opticn would allow
direct testing of transmissive intervals in the Grande
Ronde Basalts sbove, below, and including the repeositery
horizom at the ESF sits, '

Option () Establish the baseline, conduct LES tests, collect

hydrochem{ical data and perform tracer tasts in sultiple
horizons at several different locations around the
candidate site. This eptien would provide areslly-
distributed information on the gechydroleglc properties of
basalt flows arcund and including the repositary horizon.

Tbhese options and their epparent advantages and éisadvantages are coméared
belov and summarized in Exhibit VI.

1.

2.

Option (a)

Descriotion. This option assumes that all hydraulic testing can be
pecformad and adequately interpreted after the exploratory shafts and
the underground testing facility are completed. Measuremencs of
vater levals would bde taken {n about 35 existing facilities. Two new
nested plezometars, DC-24 and DC-25, would be added to this mnetwork
in ordar to meet minimal needs for the hydraulic~head baseline, The
establighment of a baseline would provide {nformation en
three-dimansional flow direction, which is important i calculating

the pre-waste emplacemsnt ground-water travel time and, heace, iz
perforDance assessment,

Advantages. This cptien would have the least effect on the ES?
schedule acd would yield daca on conditfons that may be changed by
shaft coastructien,

DPisadvancages. QOption (a) would provide inszufficient {aformation for
identifying disqualifying conditicns and no information for the
dasign of the exploratory shaft facility or the repository.
Furthermore, this option would provide no geobhydrologic testing data
ou vhich to base {nterpretaticns of post-ES gechydrologic test
results or to predict ths effects of ESF coastructicn. Such a
linited progream would draw little support from che technical
cozenmaity.

Gptiocn (d)

Degseristicn. This option would cozsist of option {a) plus one IS
test, collection eof hydrochemical data and tracer tests {a the ZRocky
Coules flew top. The Rocky Coulee flew top (Exhidit I) is currencly
considered the firat unit above the Cchasjer:t flow 2aving
sufficiencly high hydraulic conducszivity s pravide an important
lateral Ilaow pathk to the 2ccessible eavirsnrent.

Site facilities are preseatly zonfigused I3z the L35 zas: in zhe
Roexy Couiee flow top and includé ARL-2 (A, %, 2}, °C-13, o2£-1C,
SCe22, 2€-323, IRi-ls, aad RXL-17, Houwever, tv3 new negzzd
piezommcars, 2C-32 anmd IC0-32, would =

-~ - - . - * Q9 n = - -
af3t3..22 ADCTUT Ls.a. TETI2T3
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A.

QrLION

g£stahlish haseline only
- drill and equilibrate BC-24, 25

Estahiish haseline: Yast Rocky Coulee only
- dril) and equilibrate DC-24,25,32,.83)
+ pump RRL-28
- Lake samples from Rocky Ceulee
- rinr tracer test

Establish baseline; Test Blrkett only
- dril} and equilibrate OC-24,25,32,893
- deepen and pimp wel) RRL-28
- taka samples from Birketi
- riy Lracer test

Establish baseline: test sultiple Clow
tops {Ruchy Coulaee, Cohassalt, and
Brekelt) and Cohassett vestcular rene
- dryl) and equilthrate NC-24,25,32,83)
- deepen and rimp well RRL-2R
- Lake smaples from flow tops
cun tracer tesls

Cavablish baseline; test multiple Flow
tupy (Racky Conles, Cohasnell, and
Biraett] and Cohassett vesicular 2one
at several {2-4) additioanal pumping
centers

- drtll and equilibrate 0C-24,25,32832

- deepen and pamp well RiL-20

Jdrill and pump other centers
- take smaples from flow Lops

OELIONS. £OR_PRE-XS NYNROLOGY YESTING FROGRAN

eRO

2;«!::1 schedule disruption on stard of

Least cost ‘mpack
yvields data on perishatla head conditions

ko repragramaing pecessary; conforwm to
current Lest plan and facilities
Yialds data on perishabla conditions
snd hydraulic parameters of Rocky
Coules

Provides soma information on
dison¥ifying condiLions

Expedites start of £ES construction

Pro:id:s some Information for engineering
design

Yields data on perishable hydraulic pro-
perties and condilions of Birkett flow top
and Cohassett interfor

Provides some inforsation on
disqualifying conditions

Provides some infarmation on impacls

of ESF on future tests

Yields data en parishable conditions in

Grands Ronde

Provides substantial informatien for

enpineering design at RRL-2 x1tp

Provides information on

disqualifytng. conditions at RRL-2 s{le
Enhances credibility with technical

commmily

Provides iafarmalion to predict
:w:cls of £5 on future gechydralngic
asls

Yields definitive data on perishahlie
conditions in Grande fRonde

Provides definfiive design information
over wide area of Cohassett flow
Provides definidive Information on
ggguaul’r!m conditlions over such of
Pravidas some infomuon on flow
system boundaries

Pravides insufficient information aboul
disaunmi{fying conditlons

Provides no informaiion Lo support
engincering design

Polential cospramize af interpreting
Puturs test resuits

Prodably net credidble with technical
cosvmmily

Subject to severn programmatic criticism
Galns no experience with tosiing
procedures and equipment

Potentiald change of hydraulic parameters
tn viciniiy of £S not detectable

Pravides 1ittle tnformation to support
engineering design

Pravides YitLle informatlon on lmpact of
£5F on future Lests

May not ba credible with technical
community

Limited experience with testing
procadures and equipment

timited credidility with technical
commumity

Limited experience with testing
protedures and equipment

May delay ES construction schedule
Recquires modification to pimning welld
and additiona) monitoring faciliLies
Some reprogramming cequired

Oalays €S construction scheduls
Roar-lerm site casis iIncreasn

Requires additional monitoring facidittes
faprograsming reguired

tajor delays in £S5 consiruction schadule
Mear-term sile costs incresse
substantially

Major reprogramming reguired

Requires considerabla monitoring and
pumping faciltties
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southwest and scutheast of the RRL-..' location, respectively, before
the Rocky Couled LHS test. 1In ady : ~m, several moaitering poiats
will be established in the Birkett ._ow top. The test would be
conducted by puvping from the Rocky Coulee flow top (at RERL-2B) and
measuring drawdowns and pressures in the cmonitoring facilities listed
sbove. Responses t¢ pumping would be mornitsred ‘n the Ginkgo flow
tep, the Rocky Coulee flow top, flow tops above and below the pumped
zone, and in the Cohassett dense {nterior.

Advantages. Option (b) requires no major reprogramming of site
activities, because the Rocky Coulee test conforms to the current
tegt plan snd exigting or planned facilities, except for vells DC-32
and-33% thus, disrupclon of the ES gchedule would be minimal, Tests
conducted under this opticn would yleld data on gechydrolegic
conditiong in the Racky 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
angineering design, little {nformation on the repository horizon and
adjacent horizons, and limited information om the effects of the
ghafts and the underground testing facility on future geohydrologic
tests. In additicn, there are reasons to believe that & pre-ES test

program ¢i such limited scope would not be geceptable to much of the
tecknical commmity,

Optica (e¢)

Descrivtion. Optica (c) consists of option (a) plus a single LES
test, the collection of hydrochemical data, and tracer tasts in the
Birkett flow top. There are indications that the Birkett flow top
(Exhitit I) ({mmediately below the Cohassett dense interier) is more
transmissive than the Cchassett 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 undsrground testing faei{lity. Because of the proximity of the
flow top tc the repository horizon, it {s imporsant to charzeterize
tha Birkett in order to assess site performance and to cbetain daca
for EST and repository desiga.

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 borehcles (i.e., RRL=-23,
RRL~6, RRL-l7, RRL-14, DC &4/5, and DC-16) would need toc be
reconfigured and two new nested piezometers, DC-32 and DC~33, would
be installed about 1000 meters southwese and southeast of ARL~-28,
vespectively. The Birkett could probably be pumped at a greater rate
than that expected for the Hocky Coulee test of opcion (b). The
effects of the test on hydraulic heads would be monitored in the
S8irkett flow top, the Cohassett dense interior and flow sop, the
Rocky Coulee flow tap, and the Umtanum flow top.

Advantages. Because the 3irkect flow tap =ay de zhe most
transmigssive cf the flow 23ps ia =e upper par: of :=he Grande Ronce
Sasalt at the cancidate site, and Secause iz Is immediately adlacent
29 ne Sase of the Ccnasgest Ilaw, an LHS cas:z ia tne 3irkez: dlow

-t
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top has the best potential for assessing the hydraulile
characteristics of the Cohassett dense interior, particularly the
vertical hydtaullc conductivity., This test bas scme potential fer

indicating ths preisnce of ¢£aqnal££ying conditions and would previde
sangineering {nformacion.

Disadvantages. Option (c) would require a significant effort to
drill and recoufigure boreboles for pumping or monitoring. Some
delay in the ES schedule may occur. Because of the limited scope of
LBS testing in the vicinity of thke exploratery shafts before the
start of shaft construction, option (¢) would oot be acceptable to
some of the technical commumnity.

Optien (&)

Descrinticn. This option cousists of option (a) plus LHS tests, the
collection of hydrochemical data, and tracer tests in the Rocky
Coulee, Cohassett and Birkett flow tops and the Cohassett vesicular
tone. It iz based on the assumption that the drilling and .
construction cf the exploratory ghafts and the underground tescing
facilities will result in a significant disruption of the
gechydrologic syiten.

Existing boreholes and planned plezometer nestpdiiy -“52e34513§~:§;;914
provide the necessary hydraulic-head baseline daca, an optioh®
(c), saveral existing boreholes would need to be recanfigured to
optimize monitoring locaticns in the horizon being tested.
Furchermore, {t will be aecessary to install new nested piezometers
DC~32 and DC-33 about 1000 meters southwsst and southeast of RRL-2,
respectevely. The sequence of testing would be the Rocky Coulee flow
top, the Cohassett flow top, the Cobassett dense interior (vesicular
zone), and the Birkett flov top, unless further and more detailed
planning identiffes a technically more adventageous spproach. LES
tests would be parformed {n each unit capable of adequate sustained
yield for an appropriste duration. Smallwscale injection tests would
be performed in those units sot sufficiently transmissive for an LES
test.

Advantages. Gption (d) would establish the necessary hydralegic
baseline and praovide for "perishable"” geohydrologic conditions in key
basalt flow tops and dense incteriors (especially the proposed
repository horizon, the Cohassect dease i~tericr) pricr to sinking
the exploratory shafts. The tests would provide information en
vhether disqualifying conditions are present near the ESF and would
yield & substantial axmount of {nformaticn important Co ESF 2ad
repository design. Im additicn, the tests would grovide i{nfermation
usaful in evaluating the effects of ESF construction on the hydraulic
characteristics of the gechydralogic system. The tests would
establish a data base that could be essential for ianterpreting
subsequeat LES tests conducted during underground testing

activicies. This cption ls considered more technically defensible

and one that would receive appreciable acteptance from the technical
Cozmunity.

Disadvantaszas. Ooticn (d) weuld zesuis ia delays in the 25 schedule,
-arge y heczause ¢ the tize needsd o pragare oo and caTTy Sut Ine
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S. Option (e)

Description, This eption differs Erom optica (d) enly in that it
{ancorporacez LES tests 2t other pumping centers in additien to
ERL-2, These other pumping centers would gerve to better define
potential hetercgensities in the basalt flows tested at RRL-2.
Whereas all of the facilities outlined in eption (d) would be aeeded,

the aumber of additicnal pumping and mouitoring wells necessary for
opticn (e) has not been detarmined,

pdvantages. Opticn (e) would yield definitive data on perighable
gechydrolegie conditions, {nformation needed for ESF and repository
design, and i{nformaticn or whether disqualifying conditions are
prasent at tha gite, In addition, the tests would cover much of the
candidate-area study zone and help define geohydrologic boundaries.
Option (e) would kave the gresztest support of the techaical community.

Pisadvantazes. Option (e) would cause major delays {n the ES
schedule and expenditure of substantial funds befere the start of ES
coustructien.

E. RECOMMENDALiON

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

Option (a) has very high risk because it satisfies oaly one of the seversl
objectives of the pre~ES geohydrology testisg program -- establishing the
hydraulic-head baseline. Under this coption, definitive tescting results
nacessary -t0 rasclve some licensing issues would be subject to the
uncertainty caused by incerference from the ESF. This uncertainty may be
sufficiently large to cast doubt on all subsejuent test results and
prevent issue resolution. Such an cutcome may compromise the site's
licengability.

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 limiced
valus in meetiag other cdjectives. 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 hydraulie
characteristics of the Rocky Coulee flow top will be well defined while
the potential for a good estimate of the hydraulic characte-istics of
adjacent flows may be very limiced,

Opticn (c) is also considered to have a high risk for much the same
reasons 83 option (b)., Eowever, this optiocn does have the pctentisl far
yielding more useful information cver a breader aresl extent if =he
8irkett flov top proves .o be as transmissive as expected. The Birksct
test should also allow better infarences as to zhe proper:ies of the

Cobassett iaterior than option (5).

Option (d) is a low risk optlon hecsuse values of =many of zhe hydraulic
stoperzies of the Grande cade 2asal: in tze vizinizy of zhe I3F wsuld e
sheain:2 Yefore shals coastructisza. Iz would provide indarmazion ascuas
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disqualifying conditions near the RkL~2 locaticn and useful design
inforvation on the expected behavior of the Cohagsett dense inmterior.

This eption weuld yield a data bases from uhich to evaluate the results of
post~ES taats,

Opticn (e) has a very lov rigk becauss it would give a three~dimensional
parspectiva on & substantial portion of .the gite before the start of other
site characterization activities, Testing from geveral pumping centers
should establish, with a high degree of confidence, the ability of che
Cohasgett densa interior te host a repository. Any subsequent
geohydroleoglic tasting would be largely confirmatory.

Given thegse considerations, including the many past criticisms leveled by
NRC and others, it isa reccamended that the prudent, low~risk eppreack
represented by cotion (d) be adopted. This option would give the best
cpportunity for satisfying pre-ES geokydrologic testing program <L jectives
wvithout major delays in other components of site characterization.

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

F. APPROVALS

The recommended opticn is approved and the activities required to
implement the gption may praocesd as proposed.
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G. NEXT SIEPS

Sabsequent activities related to the implementation of the recommended
approach are presented in a diagram {Fehibit VII)cand include the
davelopment of: (&) a strategy for the totsl geohydrology program; (b) a
revised issue resolution strategy; (c) Section 8.3.1.3 of the Site
Characterizaticn Plan (§CP): (d) geohydrolegy-related study plans; (e)
approved drilling plans for wells DC-24, =25, =32, &nd -33; (f) numerical
tnalyses required to support planning decisionsi and (g) responses to NRC
concerns. The goal is to conduct an NRC workshop on the pre-ES

geobydrology program in April, 1987 and to start drilling ofmfiC~24_and
|PSLITHY SEptenbery 1987w ~ -

At least twg workshops with the XRC staff, States and affected Indian

. Tribes will be necessary before the start of testing. The cbjective of
the first workskop will be to obtain clesure oa the pre-iS gechydroiogic
testing program and the resclution of earlier NRC comments. Preparation
for this workshop will require the completion of the pre-ES geohydrology
testing strategy and.s corment-response document, Materials needed for a
sacond workshop {nclude the issua resoluticn getrategy, Section §.3.1.3 of
the SCP, the bydrology-related study plans and documentacien supparting
the first test, such as test plans with specifications, QA plans and
procedures, btaseline acceptance and testedecision criteria, and numerical

analyses gsuppo: 'ng plaaning decisions. Tha second workshop would occur
soon after isgux-.3 aof the SCP,



APFENDIX A .
Geohydrology of the Hanford Site

Within the northern half of the Columbia Plateau, composite potenticmetrie
surfaces have been papped and data limitations described. One surface is
dravn for each hydrostratigraphic wnit: Saddle Mountains, Wanapum, and
Graocde Ronde Dasalts. These data suggest that the Pasco Basin is an agea
of regicnal ground-vater flow econvergence. This is expected since the
tasin oceupies the lowest topographic point in the plateau, EKnovledge of
vertlical tydraulic bead distributfons across the plateau (outsids of the
Hanford site) 43 limited to about 12 piezometers established by the
Washington Department of Zcology and numerous composite wells (within a
single formation) developed fcr agricultural use. Generally, these data
sbow & 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 suggesta
racharge iz taking place across large gortions of the plateau..

Hydraulic heads are monitored im 35 wells on the Eanford site in scpport
of the dasalt studies. Most head measurements are witkias single basalt
flov tops or intarbeds rather than composite messurements of several
bydrostratigraphic units. Within the ceatral part of the controlled area
study fone, the obgerved horizental head gradients in the basalts appear
to range between 10=5 and 10~%. Vertically, head gradients are directed
dowaward gcross the Saddle Mol 'r. ing Basalt and upward acrass the lever
Wanapum and Grande Ronde Basalts, convergeney im the upper Warzapum,

Within tha area bounded by multilevel plezometer wells DC-19, 20, and 22,
ground-water movement in the Wanapum and Grande Honde Basalts appears to
be south to scuthwest. Ths local hydraulic influence of geologic
structures (Ustanum Ridge-Gable Mountsin anticline, Yakima Ridge
anticline, and the Cold Creek flow impediment) bordering the proposed
ropository site requires further lavestigation.

Borizontal hydraulic conductivities estimated from field Zests within flow
interiors range betwaen 10-15 and 10~9 m/s. No defiaicive estimates of
vertical hydraulic conductivity within flow interiors presently exist.

The ratic of vertical te horizental hydraulie conductivity for flow
interiors is estimated to ba approximately three to one.

More than 200 single-hole, small-gesle hydraulic tests have been completed
in flov tops and interbeds in some 35 boreholes across the Eanford site.
These data have identified the stratigraphic locations of several
significant gsources of ground water and kave provided informatien about
the spatial variadbilicy of conductivities vithin individual flow tops and
interbeds. Values as large as 1072 m/s or as small as 10-12 m/s are
reported. The geometric mean for the flov tops and interbeds of the
Saddle Mountaing and Wanapum Basalts is 103 -5 10~% m/s. The geometric
mean for Grands Ronde Basalt flow tops is between 103 and 10~ m/s.

Some hydraulic testing of tecianic features hes ocsurzed. This {acludes
the few faults or shear zones penezzated iz borsholes or the large~-scaise
testing of malor geclogic structures. The tecteniz faacures taszad -ave
equivalent tydraviic sondusiivizies :thac are eister kiza (10=3 =5 13~
3/3) o0 low (less thaa L3=t- z/g).
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Iwo smallescale tracer tests have been conducted-in the flow tops of the
McCoy Canyon flow of the Grande Ronde Basalt. Longitudinal dispersivicy
values raported were Q.46 and 0,84 m and affective thickness estimates
vere 2 x 10°3 and 3 x 10~3 o, Estimates of ‘large~-scale transverse
dispersivities for Wanapum and Grande Ronde Basalts were alsc calculated
by modeling changes in chloride concentrations. Transverse dispersivities
ranging from 20 to 370 @ were reported, Values of about 45 @ are
intérprated as cost reliable.

Specific s:ctaze values tagur:ed from field tests of basalt flow tops
range between 10~% gnd 10=3 1/m. By assuxming reascnable ranges for
compressibility of fractured and solid zocks, specific storage values for
basalt flov interiors are estimated to be about 10-¢ to 10~7 l/m.

Ground waters la basalt aquifers across the Columbia Plateau are
relatively dilute, bisarbanate vaters with cation ratics
(Na+K)}/ (Na+K+Ca+¥ig) varying between 12 and 99 percent. Low values
correspond to recently rechurged wacers end high values exist in elder,
more avolved wators. Ground-vater sges vary from approximately 5,000 te
ovar 30,000 years, as estimated from the percentage of modemm carbon-lad
prasent in water gamples. Chlorine-3§ gualyses fndicate thkat ground-water
" sgas 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 fn the Columbfa Plateau; therefore, it is not possible to
tigorously evaluate ground-water travel times from expected recharge to
discharge areas using age~dating techniques.

Beneath the Eanford site, shallow basalt water is of & scdium-bicarbonate
chemical typos desp bssalt water {g of a sodium—chloride chemical type.
On a location-by-location basis, chemical and isatopic shifts can te
pronsunced and ars belleved to delineste flow system boundaries, chemical
evoluticn taking place along flow paths, and ground-water mixing, Most
ground waters sampled from across the Columbia Plateau appear to be
compositionally gimilar to shallew ground water from the Eanford site as
represanted by water gamples from springs, the unconfined aquifer, and the
Saddle Mountains Basalt., These gimilarities exist for major cations,
anicns, pH, and the gtable isotopes of bydrogen, =arbon, and oxygen.
Thers are no reported ground-water anslyses from the regional data base
that manifest the same degree of enrictment in sodium, chloride, and
fluoride as dc most Wanapum and Grande Ronde ground vaters underlying the
Eanford 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 dissclution-precipitation reactions involving volcanic glass,
plagicclase feldspar, calecite, clays, and zeclites are impertant
components iz this process. Evidence also suggests that the deep Grande
Rende Basalt waters form an evolutionary treand distinct from shallower
vaters. This deep ground water is chought to move upward in the
stratigraphic section and mix with shallower ground wuter. The best
evidencs for such mixing exists ia the Wanapum Zasalt beneath the central
porticn of the conctrolled area study zone. Several preliminary conceptual
flov models have been developed and data needs have bheen identified. Cn a
regional basis, the Fasco 3asin appears to be an zrea of :egianal
ground-water Ilow convergence. Although speciiics are somezimes
uzavailable, 13 is proposed : hat zhe shallcw basziss zce L3cally recharzec

A=2



and discharged within sub-basins of the Cclunbia Plateau, while deeper
ussalts are part of a larger, regional flov system. Tke topographic aad
hydraulic effects of major enticlinss trending generally east-west across
the platesu likely contribute to the development of local flov systexms and

complicate (i.e., impede, redirect, or vertically mix) imtecbasiz
ground-water movemant.

The layered geclogy at the controlled srea study zone consists of
alternating basalt flows containing high to low~conductivity intraflow
uits. Such haterogensity causes rectilinesr, three-dimensicnal
ground-water movement to OCCUr with leteral movement {in flow tops and
{ntarbeds and vertical movesent &crosd flov interiors. Hydrochemical data
suggest two possible conceptual models for ground-water movemant within
the esntrolled area study zoune. One model proposes that upward
ground-vater movement is largely restricted in the central portion of the
contzolled area study zouns. 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
pear-stagnant flow sycten is propoged in the upper Cold Creek syncline.
This condition is created by the presence of the Cold Creek flaw
impedizent, Untanum 2idge~Gable Mountain anticline, and the Yakima Ridge
anticlins. In this model, the degrea of lateral flusking increases to the
eist and southeagt where ths syucline opens and the anticlines die out.

e
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APPENDIX B

UNITED STATES
NUCLEAR REGULATORY COMMISSION
HASMINGTON, 0. . 20438

 MRuEs -

-

Hr. 0. L. Olson

Dirsctor

Basalt Waste Isglation Qfvisien
U. §. Oepartment of Energy
Richland Operations Office .

P. 0. Box 550

Richland, WA 99382

Dear Mr. Qlson: -
By this letter, the U. S, Huclear Regulatory Comzission (NRC) fs transmitting
the staff's review of the document entitled ‘Jest.Blan for Hultiple-Well ..
¢ Testing -of Sefected-Hydrogeotogic Units at: the RRL=2 Sits, Basalt_ .
. Maata Isclation Project (BWIP), Reference Repository-lecation” fSC-EWE-TP-040).-"
Tra sEaIT' < viisérvations resulting from the December 9-10, 1985 meeting have
been {ntegrated {nto thess comments. '

Based on the staff's review of the document prior to the December 1985 maeting,
1t was {nitially detarmined that the proposed testing stratagy was consistent
with that presented in the NRC's EWIP Sits Technical Position (STP) 1.1. The
test plan indfcated that tasting would begin with & repositary scale,
sultiple-well pump tast of the Rocky Coules flow top. Additfonally, testing
would cccur only aftar baseline h;draulic heads had been established and would
continua until sufficient data were collected to allow {dentification and
evaluatfon of hydrologic boundaries and hydraulic centinuity of the
hydrogeolegic units surrounding the RRL. °

Biscussians during the mesting, however, fndicatad that the EWIP's present
strategy deviates significantly from the strategy presented in §TP 1.1 in two
kay areas. efdysteeinisial testing will.aot be on 3 repository scaie, and thus,
wil) not adequately evajuate the hydrdledic and hydraulic-priperties of the——

, fx dver- Basalts-within-thé Cold Creek Syncline.-;-This reduced scilécr
“tritingwill ‘not-support--develepment: and calibraticn b‘f repository performance
models. Although tha test plan indfcated that repository scale testing would
be perforted, the BWIP refused, during the December meeting, to cocmmit to
performing such a tast. Second, EWIP indicated during the meeting that
baseline hydraulfc heads, with .espect to characterization of the
pre-ezplasement ground water flow system, will not be established prior to
{aitiating the testing. Stage 1 of the strategy presented {n STP 1.1 c2lls for
a technical consensus that piezometric baseline, which {s adequate for use in
daveloping defensible assessments with respect to 10 CFR €0, has been

* established pricr to fnitiating testing., The primary NRC concern is that
perturbaticns on the system may be of such 3 magnftude that baseline
deternination may be delayed for a long period of time or be impossible 20
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obtain within O0E's schedule for repository davelopment. As the EWIP has
stated in the past, other site activities, such as exploratory shaft
construction and testing, may also significantly perturd hydraul{c heads arcund
the RRL further delaying establishment of daseline. This premise is '
substantfated by the hydraul{c head perturbations evidenced in wells DC-19, 20,
and 22 caused by removal of bridge plugs from ARL-14 and the drilling of 0C-23,
thys delaying the estabiishment of an LMHS test baseline by several months. If
such szalli~scale activities can creats significant perturbationsg, it 1s
conceivable that perturbatfons caused by exploratery shaft construction céuld
delay the establishment of hydrolagic baseline, with respect to
characterization of the pre-emplacemant groundwater flow system, for a perifod
of several years., Such perturbatfons, should they occur while LHS testing is
being perforred, could also 1imit the DOE's sb{lity to {nterpret LMS tast data.
The 00E's hydrolegic testing strategy should allow for sequencing of site
setfvities so that effects of ona activity will not compromise the ability to
psrform others. Hydrologic basaiine should ba established to the extent
possible with existing wells prior to performing any hydrologic testing. The
D0E should be conservative with respect to baseline establishment, as this may
be the anly opportunity to collect necessary information in this area. Should
the 00E detarmine that a testing program that significantly deviates from the
agreed to strategy in STP 1.1 18 more appropriate for charactarizing the
hydrologic regime at the EWIP, the UOE should provide to the NRC their
rationale for deviating from STP 1.1 and explain how the proposed plan will
providea a better hydrolegic characterization ¢f the site. .

It became apparent during tha Qecamber 19685 maeting that the EWIF's proposed
plans for hydrolagic site characterization were not sufficiently develeoped to
allow commencement of testing in February 1986, as proposed. A sound tachnical
raticnaie for the purpose and timing of the proposed tasting was not presented
nor was documentatfon provided to tha NRC at the meeting. In addition, testing
procadures and quality assurance plans had not yet been finalized, and the EWIP
could not satisfactorily demonstrate how the testing strategy was being
integrated with other site characterization activities.

It 1s our understanding, based on several telephone conversations between cur
staffs, that the 8WIP 1s currently resvaluating their strategy and plan for
hydrologic testing. In accordance with NRC/0OE 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 czn provide timely
guidance that can be considered during your planning stages and thereby aveid
unnecessary schedule delays. Additicnally, the staff also requests early
favalvement in the fnE srraview-process=to provide the DOE guidance in this
area prior to {ssuance of the Oraft Readiness Review Plan.



Prior to initiating any hydrologic test work, the DQE should also develep 2
comprehensive quality assurance plan that is consistent with the criteria of

Appendix B of 10 CFR £0. gBackfitting:af~-CA procedures: after the fact is not
-acceptadle. - — :

Although most of the attached comments were discussed during the December 1985
neating, few were resolved to the satisfaction of the NRC staff. HMany of our
comments required analyses that the BWIP had efther not performed or was not
prapared to present at the mesting., When revising the test plan document, the
DOE shauld reincorporate the consultation review steps 2s agreed at the May
1985 Hydrology mesting. Additionally, the attached detajled comments together
with the cbservations and l?rtements in the signed meeting minutes resulting
from the Dacember 1985 meeting should be addressed. The NRC considers
resolution of thass comments necessary prior to fnftiating hydrolegic testing
or exploratory shaft construction. The next appropriate forum for reselving

thesas -cooments s the NRC/DOE workshop tentatively planned for July er August
of this yaar,

-h % - .

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
Repositery Projects Branch
Division of Waste Management

O0ffice of Nuclear Material Safety
and Safeguards

Enclosyre:
KRC Review Comments

JLe: R, Stein, DOE-HQ



HRC'S DETAILED COMMENTS ON
*TEST PLAN FOR MULTIPLE.WELL HYORAULIC TESTING OF
SELECTED HYDROGEOLOGIC UNITS AT THE RRL.2 SITE,
BWIP, RRL" SD-BWI-TP-040

The following comments have been classified into several categories as they
pertain to BWIP's proposed lTargeescale nydraulic stress {LMS) testing at QRL.Z,

Maonitoring Feeflities

1. HMonitoring Locations and Fregquencies

Because of the uneven distribution of monftoring facilities around the pumning
well (RRL-28), EWIP's ability to characterize and ifnterpret hydrauli¢ responses
to aumptn% gtress {n three dimensfons s limited. As planned, water levels
will not be monitored between radfal distances of 152 m (RRL<2A) and 2250 m
(RRL«14). Nithout water level {nformatfon at intermediate scales between
RAL<2A and RRL=14, results *rom LMS testing of the Grande Ronde Rasalts at
RRL«2 mayv yield considarable uncertainty in {nterpretations drawn from the test
results., For example, devigstions from expected drawdawn responses mav be
caused by distributed Teakage through flow intarfors or discrete features, or
by dnterferenca by hydrogeologic boundaries. It appears that current
monftoring facilitfes at the Hanford Site are {nadequate to achieve the
cbjectives of LHS testing because of their lacations and limited number,

Tne {nadequacy of present monftoring facilities {s especially acute for the
third planned LHS test, which will stress the Grande Ronde § flow toc. Of the
three proposed tests, the LHS test of the Grarde Ronde 5 flow top has the
greatest potential to be & repository-scale test because of the unit's apparent
high transmissivity in the vicinity of the RRL-2 cluster. However, only two
facilities presently monitor the Grande Ronde 5§ flow top: REL-2C &t 7S m from
RRL-2B and RRL-14 at 2250 m. The limited number and lYocations of these
facilities appear to be {nadequate t3 characterize hydrolegic boundaries and
hydraulic continuity, and the spatial distribution of hvdraulic properties,
BNIP should fnstall additional monitoring facilities cr substantially modify
existing faciitfes prior to conducting the proposed LNS test in the Grande
Ronde Number 5 flow top.

Prior to condycting LHS testing, EBWIP needs to demonstrate how oproposed
wonitoring facilities will provide recsssary hydraulic head and response data
for site characterization. BWIP should assass the limitatiens of the present
monftoring network &t the Hanfard Site &nd {improve the network to accomplish
the objectives of LHS testing and site characterization. Potentfal
improvements to the network range from incredsing the frequency and location of
head measurements at existing facilfties to dnst2llina new monftoring
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facilities. A more comprehenséve piezometer network (both in freguency of
measurement and Tocation) would support characterizaticn of the groundwater
flow system in the Pasco Basin and provide a potentiometric baselime acainst
which EWIP could compare effects of drilling, well developmant, testing, and
other activities {e.g., exploratory shaft construction, off-site perturbations,
wzstewater disposal activities).

2. Cement Effects

During the drilli{ng of RRL«2A and -6, the Rocky Coules flow ton was cemanted to
reduce mud loss. This cementing may adversely complicate the interpretzticn of
water level responses and tracer breakthrough during the first LHS tes%, Such
complfcations 9n RRL-2A could be especially {imcortant beczuse of the
sensitivity of tast Interpretations to water level responses at this lacation
and tecause cement may {nhibit tracer injection {nto the Rocky Coulee flaw top.

During the meeting, BHIP asserted that cement does not significantly {nterfere
with hydraulic communfcation betwesn RRL-2A and the Rocky Coulee flow ton.
This position was based on evaluation of dynmamic temperature logs and
comparisons of hydraulic test data. Dvnamic temperature loqging indicated that
the Rocky Coules flow top sti1l contributes flow to the well, BWIP alsc
compared the transmissivity value determined from a hydraulic test of the
combined Srande Ronde 2 flaw and the Rocky Couleas flow top in RRL<2R with the
transmissivity value determined from a pulse test in RRL-28, GBWIP concluded
that the two transmissivity values compared favorably, thus indicating that
cement does not inhtbit hydraulic communication between the borehole and the
Rocky Coulea flow teo.

Although BWIP provided a verbal basis for {ts assertion that cement in RRL<2A
3nd <& does not silgnﬁcantly {nhibit hydraulic communication with the Rocky
Coulee flow top, BWIP did not provide any documentition of the conclusions nor
supporting assessments, EWIP should document the bis's for {ts assertion and
then provide 1t to HRC for review and comment.,

3, Borehole Interfiow

Subsequent to the first LHS test in the Rocky Coulee flow top and removal of
bridgeplugs, Interformational flew via opzn borekoles between flow tops and
other producing 2ones may occyr within cbservation wells RRL-2A, 0C-4, RRL-§,
and the KeGee Well, The bridgeplugs were criginally installed to minimize
borehole interflow, which ccould fnterfere with interpretations of LHS test
resylts by perturbing water levels, BWIP indicated during the meeting that
borehale {nterfiow waould not significantly perturd water levels, yet did not
provide any rationale for this conclusien., BWIP should carefully analyze
whether borehole interflow sudbsequent to bridgeplug removal will significantly
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affect interpretations of LHS test results. This znalysis should then be
presented to HRC for review. .

4, Monitoring Facilities for the Ratioc Test

BWIP proposes to analyze LHS test results using the Neuman<Witherspoon ratia
method to derive estimates of vertical hydriulfc conductivity of the flow
interfors near RRL-2B, The utility of the first ratio test in the Rocky Coulee
flow top is 1limited, however, because limitatiens of present monitoring -
facilities preclude determination of diffusivity for the flow fnterfcr above
the Rocky Ceulee flow. In additfon, ratie “esting could result in low, none
congervative estimates of hydraulic diffusivity for the Racky Coulee flow
fnterdor because of piezomater compliance, which is the noneideal response of
piezometers cavsed by smallescile deformation of piezemeter components.

The HeumaneWitherspoon (1972) ratio methed requires head response data from
within confining beds adfacent to the pumped aguifer fe.g., Rocky Coulee flow
top in the first planned LHS test)., These data are {nterpreted along with
response data from within the pumped aquifer to estimate the hydrauidic
diffusivity of the confining units, where diffusivity equals the ratio of the
confining unit's vertical hydraulic conductivity and its specific storage.
Although respanse data can be collected from the pifezomater completed within
the Rocky Coules flew interfor at RRL<2C, response data cannct be collecued
within the flow interior above the Rocky Coulee tlow top because BWIP has not
cempleted 2 piezometer withfrn the interfor of Grande Ronde flow number 2.
Thug, the first LHS tist wilt aclk estimate the diffusivitv of the fiow interior
abova the Rocky Coulee flow ino. Recause af this limitation, the first LHS
test will not serve as - qood example of apnlving the ratio test fo
characterize vertical hydraulic conductivities of the Columbia River Basalts.
In comparison, testing thas Cohassett flow top mav provide a betier
demonstration of ratio testing since flow finteriors 2bove and below the flow
top will be monitered.

In addition, the utility of the first ratfo test may also be Timited because
piezemater complfance could delay head responses in piezometers completed in
the flow {interfors. This delay could bfas &nalyses of test results by
underestimating the  hydraulic diffusivity of the I{nterfors, thus
underestimating valyes of vertical hydraulic conductivity which would bde
nonconservative with respect to reposftory performance, BWIP should assess
the significance of time-lag due to complfance of piezometers in the RRL-2C
cluster that will be ysed for the ratia test. For example, BWIP could measure
piezometer complfance prior to LKS testing by conducting pulse tests in
appropriate piezometers, After the LKRS test 1s completed and the resylts
needed for the ratio test have been collected, BWIF could then compare the lag
time determined in pulse tests with the time difference betwesen the start of
the test and inftial response detected in tne piezometers comoleted in the flow
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{nteriors. If the piezometer lag time {s comparable with the initial response
‘1'3? ' %h?nimlP may need to correct the response data to characterize hydravlic
diffusivities.

5., G&rout Permeabilities

During the mesting, EWIP fndicated that the permeabilities of grouts used in
the clustered piezometer {installations (f.e. DC-19/20/22) had recently been
estimated wuysing permeameter testing. The contrast betwesn the arout
permaabilfty in the cluster fnstallations and that of the basalts is important
to relfable performance of the nfezometers. In addition, the effectiveness of
the bond betwesn the grout ad basalt also affects the reliability of
piezometer responses. Isolation of monitoring intervals using qrout is
especially fmportant to relfable performance of piezometers complated within
flow interders bscause of the simflarity of hydraulic conductivities between
the ¢rout and basalt. FRWIP should present its analyses of grout permazbility
and integrity to MRC to demonstrate relfable performance of the piezemeters.

6. Wastbay Installation

Based on discussions during the meeting and the subsequent site visit by NRC

consultants (12/11/85), the trial instaliatfon of a Westbay device in RRL-14
appears to be providing useful {nformation sbout the device's utflity within
the Manford site monftoring network. BWIP {indicated during the meeting that
the travelling pressure probe in the Westbay device will be used to monitor
several horfzons at RRL-14 during the LKS test. This does nat appear feasitle,
however, bscause approximately 8 hours are required to cemplete & profile of
all ports. The prabe cannot be maoved back and forth frem one portal to
another, thus {t may not be useful to monitor several horizons during the LHS
test beczuse of the time consumed in moving the probe. BWIP should evaluate
whether the configuration of the Westbay device can be effectively modified to
monitor several flow hordizons during LHS testing. .

Despite their apparent limitations for near-field multf-level monitorine of LNS
sests, Westbay devices may satisfy the need for additicnal far-f{eld monitoring
facflit{es at the Hanford Sfte (cf. USGS letter from Rolla to Olsen, October
21, 1935)., Additional facilities are nesded to characterize the regional
groundwater flow system in terms of both harizontal and vertical hydraulic
radients. For example, monitoring af such faciiitfes outside of the Cold
reek Syncline may provide DOE with the ability to characterize vertical
pressure profiles 1{a areas where site activitfes are not expected t0 cause
signfficant trans{ent hydrolegic responses. This tvoe of additional
{nformation could significantly contribute to BWIP's understinding of the
groundwater flow system at the Hanford Site. Based on experience gained with
the Westbay device at RRL-14, BWIP should consider installing similar tyoes of
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devices 1in boreholes distant from the RRL to characterize the regional
groundwater flow system,

Testina Procedures
7. LHS Testing Focus

The test plan states on pace 41 that the "real focys of larae-scale hydraulic
testing in the Grande Ronde Basalt at the RRL-Z2 site 1s the Cohassett flow
interior.” This statement appears to be fnconsistent with both the objectives
of LHS testing stated eariier in the plan and EWIP's approach to regository
performance assessment., As described in other sectigns of the test planm and
NRC's BWIP ®ite Technical Position 1.1, the primaryrobjective of LNS testing at
B¥IP {5 to provide repasitory-scale hydraulic ‘data to support licensing
assessments of repository performance. This includes characterization of
nydraulic parametars, {dantification of hvdroloais boundardes, evaluation eof
far-field hydravlic continy’ and formulation of defensible conceptual models
of-tha groundwater flow svstem. To accomplish thesé objectives, LHS testing
should develop 2 far«field perturbation {n response to controlled stress, which
can best be done in the units with the highest transmissivities. OF the tnree
unfts identified in the test plan for LKS testing. the Cohessett flow appears
to have the Towest transmissivities. Therefore, BWIP's focus on the Cohassett

chuiuay decrease t.. votential for fulfilling the primary objective ¢F LMS
testing. )

The focus on the Cohassett flow interfor also appears inconsistent with BRIP's
current approach to repository performance assessment. As stated on page 29
of the Exploratory Shaft Test Plan [SD-BWI-TP<007), "RWIP is fcllowing & Jogic
which does not take credit for [groundwaterl travel time l{n? the preferred
horizon dense {nterfor.” Since the goal of LHS testino s to develop
information necessary for demonstrating complfance with licensino requirements,
it would appear that BWIP should focus testing on hvdrogeoclogic units that it
plans to take credit for in the compliance demonstration.

In additicn, 1f BWIP's proposed testing plan focuses on the Cohassett flow
{nterigr, the plan should be modified to fnclude & lTony-term pumpimg test of
the Cohassett flow top. The test plan implies that LHS testing wiil not be
considered in the Cohassett flow top because of §ts assumed Tow transmissivity
relative to other flow tops. However, lang-term testing of the flow top may
yleld valusble informatfon about the vertical hydraulic conductivity of the
Cohassett and Rocky Coules flow {nterfors. Uncertainty in estimates of
vertical leakage can be reduced by pumping a lower transmissivity unit such as
the Cohassett flow top because uncertainty in lYeaky aquifer sznalyses fs reduced
in LHS tests where aquifer response deviates substantially from the thecretical
Theis response, and this deviation {ncreases as the ratio $n conductivities
between the 2gquifer and confining unft: decreases., Thus, LKS testing of low
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transmissivity ““ow tops may provide more information about vertical hydrauvlic
conductivity than tests in higher transmissivity units,

EWIP should determine the appropriate focus of LHS testing a2t RRL<2 with

respect to 1ts approach for performance assessment ind the obiect{ves for LHS
testing. As discussed during the meeting, EWIP should also evalyate LHS
testing of the Cohassett flow top based on preliminary estimates of the unit's

grauimissivity 2t RRL-28 that will te determined through pulse taests and well
gveljopment,

8, Pump Selection

The test plan states that the first LHS test in the Rocky Coulee flow top will
use a posftive displacement (sucker rod) pump. Positive displacement pumps,
however, da not produce & continuous and constant rate of discharce.
Fluctuations fn pressure 3t the pumping well caused by pump cycling may
complicate interpretation of early-time drawdown data §f the fluctuztions cause
oscillations {n water levels at observation wells RRL.2C and -2A. In additien,
changes in pumping rate may be difficult to accomplish during the early part of
the test because of the cperation of the pump, It appaars SWIP would have to
turn the pump off to alter the pump discharge rate, which may unrecessarily
complicate {nterpretation of the LHS test results. If the production
capabtiifity of RRL<Z2B in the Rocky Coulee flow top 1s grezter than anticipated,
the sucker rod pump may not be 2ble to pump at sufficiently high rates to
optimize the performance of the LHS test,

When the selection of the sucker rod pump was discussed during the meeting,
BWIP indicated the selection was based cn the need to minimize the effects of
wellbore storage, Although this {s an advantage of using the sucker rod gumo,
cther aumpin% schemes - such as submersidle pumping may alsa acheive this
advantage while providirg relatively constant discharge rates.

BWIP should attempt to keep the discharge rate relatively constant, as
approprizte, during the pumping test to minimize complications in interpreting
the test results. In addition, EWIP should document {ts rationale for
selecting the susker rod pump and evaluate potential adverse effects of sucker
;gg ;@mpingzié interpretation of water level data from the pumping well and
RL<2C and <27,

9. Criteria for LHS Testing

The LKS test plan deserfbes a neminal IN-day period of pumoing during the first
test from the Rocky Coulee flow top. The plan recognizes satisfactory tracer
recovery and indfcations of hydraulic boundary conditions as cr:teria to
determine when pumping should be terminated, Premature termination of the
pumping, however, may limft the ahil{ty of the test ta fulfill {ts objectives.
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During the meeting, BWIP elaborated on the termination criterda which included
accomplfshment of test objectives and Jeopardization of synchronous head
measyrenents. In thefr present form, howaver, both o these c¢riteria are
subjective and need to ba defined in greater detail t2 develop objective
criterfa for determining when pumping should be terminated. BWIP should 2lso
develop criteria for deteminiu? when transfent responses caused by LHS testing
have sufficiently subsided to allow subsequent LHS tests to beginm,

Sinflar criterfz should be developed to determine when pressure trends have
been reastablfshed after the first tracer has been {njected during the first
LHS test, but before the transducer is pulled out of the second piezometer
prior to tracer {njection. ODuring the meeting, BWIP {ndicated that both
transducers fn RRL«2A and «2C in the Rocky Coulee flow top could be ocut of the
plezometers at the same time, which would eliminate BWIP's capability of
monitoring drawdown {f measurable perturbations from the first test do not
reach more distant monitoring facilities bevond 2250 m. Thus, EWI? would not
be sble to detect hydrageologic boundarfes. Further, the removal of the tracer
injection apparatus may also perturb pressures in the flow top, which could
not ba character{zed unless at least ona transducer remafned in a piezometer in
the flow top. Once developed, these criterfa should be incorporated into LHS
-and trecer testing procedures, '

10. Developmant of RRL-2R8

The LHS test plan does not discuss how the the pumping well, RRL-2B, has been
or will be developed prior to the first LHS test {n the Rocky Coules flow too,
or how the well will be developed prior to subsequent tests., Drill cuttings
and drilling fluids remafning in the Rocky Coulee flew top may inhibit flow te
the well, thus decreasing well efficfency and potentfal pumping rates. The
purpose of well davelopment s to remove cuttings and drilling fiuids from the
formation. The drilling and completion specifications document far RRL-2B and
«2¢ [SD-BWI[<TC~023] mantians that RRL-2C will be developed orior to
installatien of the piezcmeters, but doss not discuss well development
activities for RRL-2B. In addition to improving well efficiency, controlled
development of RRL-28 wnsing afr<11f¢ pumping or other suyftable techniques mav
provide valusble pre-LHS testing transmissivity estimates allowing selection of
optimal pumping rates from the Rocky Coules flow top. Use of well development
as & pre~test would require that BWIP monitor water levels and/gr pressures,
dischargs rates, and hydriulic responses to the develeopment stress, Controlled
well development of RPL-2B may provide more accurate estimates of aquifer
transmissivity &nd a more defensible basis for selection of ojtimal pumping
retes than the proposed pulse testing, particularly in higher trainsmissivity
untts. Hydrochemical sampling during well .svelopment could also be used to
evaluate whether the bulk of drilling fluids njected during drilling have been
removed. BWIP should carefully document the development procedures used in
RRL«28, If the well has not been developed, BWIP should eva® ‘ate alternative
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devalopment techniques and develop RRL-2B, as appropriate, prier to initiation
of LHS testing,

11. Mechanfcal Effects

Based on pre-fest ana!rses described in the test plan, 3WIP expects that
oumping from RRL-28 will develap sfgnificant drawdowns le.c., 763 merers) in
the vicinfty of the pumping well during the first LHS test, Such large
drawdowns may stimulate discontfnuous daformation of the basalt <“lows by
decreasing pore pressures and changing fracture apertures. Although stresses
caused by chinges in pore pressure may be insignificant compared with {n-situ
stresses, BWIP should recognize that changes ia fracture apertures in close

prnx}mity to the pumping well may cause anomalous head responses during LHS
testing.

12. Vesicular 2one Testing

As agreed in the meeting, BWIP nesds to consider performitg LHS tests of the
vesicylar 2one in the Cchasset flow interfor., BWIP's decisfon ta conduct
testing of the vesicular zone should be consfstent with the test plan and be
based on preliminary testing of the vesicular 2one after the pumping well has
been ¢rilled through the 2one.

13. Coavergent Tracer Test

The test plan proposes integration of convergent well tracer testing with LNS
testing of the Rocky Coulee flow too. The NRC is concerned that e tracer
test may complicate the interpretation of LHS testing resulis. Injecticn of
tracer solution and chase water under 250 m of head in%c RRL-2R and -IC, may
result {n pressure certurbations that cculd interfere with aquifer regponses 9
pumping stress, especizlly within the flow {nteriors. Alshounh  such
perturbations mav not last long within fiow toos {e.g.. several hours to davs),
the pressure pulses in flow interiors may be on the order of meters and persis<
for perfods up to tens of days. As discussed in cormment number $, conduct of
the tracer iest may also prevent continucus colleciion of pressure daty at
RRL<2A and <2C because the pressure transcducers will be removed %o inlect the
tracers.

In addition, the test plan does not provide a deta.led raticnale for hew
faformation derived from the convergent well eracer test will be ytilized in
evaluations of site performance. For examaie, the two-well recirgylacing
tracer test conducted previcusly at the EBWIP was not designed t¢ pravide
repository-scale estimates of dispersivity (Leonhart et al., 1388), This same
Timisation a1sc anplies to the dispersivity values detarnined in the conve=zenst
well tests 3t RRL-2, The test oslan's dessrintion of praposed tases dees res
evaluate whecsher Ulatsral disoersicn wi?l de significant with resgeczt <0

oo e
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longitudinal dispersion, or whether the hydraulic gridients imposed during the
test will result 1n tracer behavior that is fundamentilly different from tricer
behavigr under gmbient conditfons. This difference may be especfally
significant §f flow through fractured Dbasalt {s assumed tg represent an
equivalent porcus medium, Fyrther, the plan does not discuss uncertainties
about the representativeness of effective porosfty and dispersivity values for
portions of the Rucky Coulee flow top distant from RRL-2 and other basalt flow
tops.

The HRC agrees that the OOE needs to charzcterize effective porosity and
dispersivity at the SWIP site, but this informatiun should be collected in 2
manner that does nat ccmpromise the primary cbjective of the LHS testing, i.e.
to characterize tne groundwater flcw svssem fncluding hydrologic boundaries,
hydraulfc continuity, and hydraulic parameters. BWIP should assess potential
complications of conducting the convergent tracer tests in confunction with the
LHS test and concurrent ratio test, particularly with respect to monitoring
watar Tevel responses within the flow faterfors. This assessment should also
document the ratfonale for the tracer tests fncluding a discussfon of the
Iimigatfcns and uncertainties that will be associated with the tracer test
resulits.

REFERENCE: Leonhart, L. R., R. Jacksen, U. Graham, L. Gelhar, G. Thompsan, 8.
. Kauchore, and C. Wilsen, 1584, “Analysis and Interprecation of
2 Recirculating Tracer Experiment Performed in & Deep %2salt

Flow Top," RH0-8W.SA-300 P, Rockwell Hanford Operations.

Wydrologic Baseline

14, Perturbations to Hydrologic Baseline

Based on reviews of recent water level data submitted bv EWIP, NRC cbserves
that trends tn hydraulic heads agpeired to have been sufficiently estiblished
for LNS testing tn the Rocky Coulee flow top in May and June of 1585, Since
that tima, concurrent site preparation 2ctivities {e.g., ¢rilling bridgeplugs
3t RRL=14 and drilling DC-23) have perturded the groundwater system causing
significant deviations ta pre-test trends, During the meeting, BWI?
scknowledged that more time is now required o reestablish pre-test trends
Before LUS ¢esting can Segtn, These recent jerturSaticns demonstrited that
hydrzulic stresses can de propagated across the Reference Repes'<ory Localien,
thus adding credence to the feasibility of conductirg repasitorysscale L¥S
testing. The perturdaticns 21so indicate that future comdinations.of drilling,
construction, &nd testing may perturd hydraylic heads to the extent <hat
charicserization of the preeenslacement grourcwater fiow syste~ and LHS testing
would de delayed for a significant ampunt of time.
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In developing strategies and schedules for site 2ctivities, BWIP should
consider potential complications and delays of site activities caused by
parturbations to the hydrologic system. For example, BWIP indicated that a
melti=year perigd of reduced site activity might be required to establish
hydrologic baseline {f {1t camnct be established prior to LHS testing and
Exploratery Shaft constructien. BWIP's strategy for site characterization
should consider the practicality of these contingencies In Tight of the
ambitious project schedules. .

15. Hydrochemical Sampling

The test plan lists constituents that will be analyzed {n groundwater samples
collected during pumping (cf. Table 13). Although the Tist appears
comprehensfve, the test plan does not discuss the cbjectives for collecting the
hydrochemical data or provide 2 rationale supporting the 11st. Based on NRC's
understanding of BWIP's current strategy for site characterization, these data
will be used to chartcterize baseline hydrochemistry of the Hanfard Site te
confimm conceptual groundwater flow models and to support predictions of
posteemplacement hvdrochemical environments along potential radicnuciide
pathways. ERWIP should amend the test plan to discuss the objectives and
rationale for the hydrochemical sampling. ) ’

In addition, BWIP has omitted carbonate and bdicarbonzte specfes from the l1ist
of constituents that will be analyzed. 8icarbonate and carbonate specfes may
significantly affect radfonuclide transport by 2 variety of processes, such as
complexing, pH buffering, and precipitation. In addition, concentrations of
these two 'specfes are essential for calculatine fon Dalances. The NRC
recognizes that the concentrations of these two species may be calculated based
on pH, alkalinity, and concentrations of other constituents (Stumm and Morgan,
1970). However, it would be prudent for BWIP to analyze for carbonate and
bicarbonate 3s a more direct and precise method of determining their
concentrations than through calceulations. BWIP should include carbonate and
bicarbonate in the list of constisuents to be analyzed or amend the test olan
to descride how their concentrations will be dezermired in lieu of analysis.

REFERENCE: Stumm, W. and J. J. Morgan, 1970, “Aquatic Chemistrv: An
Introduction Emphasizing Chemical Equalibria {n Natural
Waters,” {New York, Kew York: Hiley-Intersciencel,

16. Data Release

Until several days before the mesting, the most recent water level {nformation
available 3 the HRC staff and contractors had been callected six months
earlfer (May/lune 1985}, NRC has not recefved prese-re data from the BWIP site
for the last 10 months. If KRC s t3 provide con. ctive commenrts %o DOE ¢n
the adequacy of hydralogic data and {nterpretatior,. BWIP ne=ds to release
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essentfal information such as the water level data on a more-timely basis. The
mesting may have been postponed {f the NRC had been {nformed about the
perturbatfons caused by drilling 2ctivities prior to the meeting, BWIP should
release tabulated and time profile data including down-hole pressures, water
levels, and environmental heads in accordance with the Site Specific Agreement,
which specifies a 45.day releagse time frame from the time of data aequisition
to the time the data are provided ta the NRC,



APPENDIX C .
PROPOSED PRE-ES GECHYDROLOGIC TESTING PROGRAM

After the establishment of a hydraulic-head baseline and before the stazt cf
construction of the exploratory shafts (ES), DOE will conduct hydraulic tests
in the Rocky Coulee flow top, Cohassect flow top and vesicular zone, and
Birkett flov tep vithin the upper Grande Ronde Basalt sequence. The logical
basis for the proposed testing program is preseated iz Figure 1.

The bydraulic-head btageline will be established, for the most part, from &
netvork of sbout 36 monitoring sites within the Eanford site (Figure 2).
These monitoring sites consist of siugle boreholes that monitor single basalt
borizens and geveral nested plezometer wells that monitor multiple horizons
(i.e., RAL-2C, DC=l9, DC=-20, and DC-22)., Two additional nested piezometer
vells (DC-24 and DC-25) will be completed and equilibrated as part of the
hydraulic-tead baseline network defore the first LES tes® t~kes place. These
vew 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 iz oot perceived te be a “perishable"
condition in the pre-ES timeframe. EHowever, i{f groun.-water sampling is not
ou 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 borehcles will be modified (fitted with
plezometers) in order ts add monitoring points im the Birkett flow tecp. Those
boreholes requiring wodification include the McGee well, RRL-2A, RRL-6,
RRL-14, ERL-17, DC 4/5, and DC-l6. In addition, nev nested piezometers, DC-32
and DC-33, will be placed at locaticas about 1000 mecers southwest and
gsoutheast of RRL-2, respectively, in crder to provide additional monitoring
locations in’appropriate proximity te the RRL-28 pumping center. The
distribution of primary moanitoring facilities during L3S tests of key horizons
of the Grande Ronde Basalt is preseated in Figure 3. The total time required
for drilling and modifyiag all boreholes and reestablishing s hydralegic
baseline is estimated at approximately 10 months.

After the reestablishrent of the hydraulic-head baseline in the
controlled-area gtudy zone (CASZ), 2 series of LES tests will be iaitiated.
Tha tests would be conducted in the following order: the Rocky Coulee flow
top, the Cohasgett flow top, the Cohassett vesicular zone, and the 3irke:t
flow top. Testing the Rocky Coulee flow top offers the opportunity for
exerting appreciabie stresg on the system by pumping RRL-23. This borekole
will be successively deepened after each test. The Cohassett flow top and
vesicular zone are assumed to be not transmissive enough for am L3S tes:;
therefore, small-scale injection tests in RRL-2B are planned for these units.
In the eveat either of these zores proves sufficiently transmissive, then a
£41l LHS test will be perSormed. The Birket: flcw top is exrected to yleld
sufficient water to perform aa L3S test.

Convergeat tracer tests will be sanductes in conlungtion with L3S tests eitler
Yy injectiag tracers prisr 2o the start of pumping or late in the pumping
sorzin sf the tesIs. Ciffereat, zcnracdicactive tracers will Te infeszad in3d



two nesarby chservation wells (RRL-2A and RRL-2C); tracer arrival will be

cbserved at the pumping well (RRL-2B). The time required to complete the four
tests {s estimated to be approximately 12 months.

The Birkett and the Rocky Coules LAS tests will allow the testing of a large
voluse of rock, probably to repository scale (l.e., & volume comparable to
that of the proposed repogitery). Since it is expected that the Birkett flow
top can ba 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 zeme
will probably be of shorter duration and would interrogate a lesser volume of

rock becauss of the lower bydraulic conductivities of these units relative te
octher units toc 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 unecesgary to current ESF and
repository designs (see Filgure 1). The results of these evaluations will be

used to determine whether and whare further tests should be run before ES
construction.

Pumping during the tests will provide an cpportunity to collect representative
ground~water samples from the Rocky Coules snd Birkett flow tops for cheamical
analysis. Water samplas will be analyzed, st a minimus, for 14%¢, 36¢1, 1297,
tritium, major digsolved and suspended solids and gases, temperature, and pE.
The results of these analyses, particularly for the short-lived radicactive
isotopes, could yield an indication of the presence of a disqualifying
condition. The collection and eanalysis of ground-water samples during LES
testing should not affect the ES schedule.

The combined schedule to carry qut the recommended pre-ES geohydreologic
testing program {s presented in Figure 4, The total duration of the program
is estimated at 22 months after the start of drilling.
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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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PUMARY LHS TEST MO:MTORING FACILITIES IN THE BIRKETT FLOW TOP .
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PRIMARY LHS TEST MONITORING FACILITIES IN THE UMTANUM FLOW TOP
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ENCLOSURE €

RESPONSE TO LETTER FRCM NRC STAFF
ABOUT THE GEOHYDROLCGY TESTING PRCGRAM
AT HANFORD

The letter, dated April 10, 1986, from J. Linehan to 0. Olson, made two major
cbservations with regard to the geohydrology program presented at the December
1985 hydrology workshop. First, there wias 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 Stite Technical Position (STF) 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 dy the
Exploratory Shaft Facility (ESF). In the 2osence of a basellne, the
evaluations of the pre-waste emplacement ground-water system and the results
of future Large-scale Hydraulic Stress (LHS) tests could be compromisad.

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

¢ To collect data on geonydrologic conditions that will be changed by
site characterization activities.

e To collect data having the potential for providing an early
indication of the presence of disqualifying conditions,

e To collect Jata on geohydrologic conditicns in order to identify the
effects of the ESF an the flow system and subsequent geohydrologic
tests. '

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

In order to :eet the aforementioned objectives, the inttial testing is planned
to be of repository scale in areal extent. Therefore, we Intend %0 stress
four separate horizons: Rocky Coufee flow top, Cohassetrt flow tep, Cohassett
vestcular 2one, and 8irkett flow top. As a minlmum, the tests of the Rocxy
Coulee flow top and Birkett flow top at the RRL-25 pumping well will be {MS
tests and should rsach to the boundaries of the preposed repository and
beyond. In addition, we antictpate smail-scale injection tasts of tne
Cohassett flow top and vesicular 2one., LHS tests of these units will se
performed 'n the event they prove sufficiently transmissive. The tests
fdentified above will be done in the absence of any external disturaances From
other site characterization activities, espectally ES censsruction. Fursner,
descriptive informaticn aboyt the gre-ES testing program may ge found in
Ssecston 8.3.1.3. of the Site Characterizazion Plan (in preparaticn), and the
Department's option paner on pre-ES gecnycrolcgic testing wnich 3ives a
general qQverview Sf the grogram,

Ag far cthe hydraylig-nsag saseline, the arcgram fontaing ergcing
avarayiice-nead meniToroag #nisn se 28ilave Irovizes e casatire -masnia 2



understand the ground-water flow regime and to evaluate suisequent hydraylic
tests. As part of fus pre-ES geohyrologic testing program, the Oepartiment of
will supplement the monitoring network for hydraulic head. In particular, two
multi-pfezomater wells, DC-24 and DC-25, w11l be constructed. These
factlities will be located to dugment our understanding of the ground-water
flow system and refine the preferred conceptual model. Ouring the post-ES
time perfod, additional monttoring wells will be instzlled and LHS tests will
be performed to Investigate the Loundaries of the system.

Hydraulic hedd 1s monitored at 36 sites scattered over the Hanford site. Data
from these sites, plus new multi-piezometer wells will, In cur view,
constitute a suttable baseltne to characterize the pre-waste emplacement
ground-water system at the site. HWe expect that the hydraulic-head data wilil
be sufficient to meet our criteria for establishing the hydraulic-head
baseline before the start of LHS testing. He expect these steps will
adequately serve our testing objectives.

The NRC staff noted that the Department had not performad the analyses
required to address thelr concerns. The results of the analyses will be
avaflable before start of the LHS test series at RRL-ZB.

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 fnvited to attend formal review meetings.
Documentation related to the readiness review, including QA plans ang
procedures, will be provided as scon as internal management checks are
completed. MWhenever individual tests are performed, the NRC staff will qe
invited. to attend as observers.
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Responses %8¢ Detailed Comments

Monitoring Facilities

1. Monitoring Locations and Frequemnciles

NRC Comment =

Because of the uneven distridution of monitoring facilities around
the pumping well (RRL=2B), EWIP’s ability to characterize and
interpret hydraulic responses to pumping stress in three dimensions
is linited. As planned, water levels will not be zmoaitared between
radial distances of 152 m (RRL=2A) and 2250 m (RRL-I4). Witkout
vater level information at intermediate scales between RRL-2Z and
RRL-14, cesults from LES testing of the Grande Rhonde Basalts &t
RRL-2 may yield consideralle uncertainty in inzerpretations drawn
from the test results. For example, aeviations from expected
drawdovn respenses may be caused by distriduted leakage through flow
interiors or discrete features, or by interference by hydrogeslogic
boundaries. It appears that current monitoring facilities at the
Hanford Site are inadequate to achieve the objectives of LHS testing
because of their locations and limited number.

The inadeguacy of present monitoring facilities is especially acute
for the third planned LES test, which will stress the Grande Ronde §
flow top. Of tha three proposed Lests, Lthe LES test of the Grande
Ronde § flow top has the greatest potential zo be a repository-scale
test bdecause of the unit’s apparent high transmissivity in the
vicinity of the RRL=2 cluster. XHowever, only two facilities
prasently monitor the Grande Rende § flow &op: RRL-2C at 76 a from
RRL-2B and RRL-14 at 2250 m. The limited number and locatisns of
these facilities appear to be inadequate to characterize hydrelegic
doundaries and hydraulic continuisy, and the 2patial distridution of
hydraulic properties. EWIFP should install additional monitaring
facilities or substantially modify existing facilities prior to
conducting the propesed LES test in the Grande Ronde Nuzber § flow
gep.

Prior to conducting LAS testing, SWIP needs tec demonstrate how
proposed zonitoring facilities will provide necessary hydratlic head
and response dats for site characterization., EWIP should assess the
limitations of the present monitsring network at the Hanford Site and
improve the netwark t¢ accomplish the sbjectives of LIS tesxting and
site characterization. Potential izmprovemencs ta the network range
zom {ncreasing the Irequency and lecation of head zeasurements at
existing facilities to inscalling new z2onitaring facilicies. A zcre
comprehensive piezcmeter netwark (doth in freguency of measurement
and location) would suppor:s characserizaticn of the grzundwater flew
system in the Pagco Basin and provide a pesentiozezric kaseline
dgainst which SWIP could compare offecss of doilling, well
developmens, Zfesting, and siher aciivities (e.g.., exglioriszcoy chafe

conserucsi'n, sff-sice perzurdations, wastewater dispasal activiiias),
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DOE RESPONSE -

Current plans include the construction of addicional multiple~level
piezometer facilities ac five gites; pc-23, DC-24, DC=25, pC-32, and
pe-33 (figure 1) pricer to initiating pre-ES LES tests. At each site
monitcring points vill te provided in the Priest Rapids intecflov,
the Sentinel Gap fluw top, the Ginkgo flow top, the flocky Coulee flow

top, the Cohassett flow tap, the Birkett flov top, and the Umtanum
flov top.

Eight existing borsholes will be modified for use as test cbsezvation
points (figure 2). A permanent piezometer will be installed in DC-16
te scaitor tha Birkett flow top. The Birkett flow top was gelected
to be monitored in DC-16 baged on comparison of the distributicn of
mounitoring points available for esch of the four pre-£3 tests.
Straddle packers and bridge plugs will be used to {solate test
horizons in borehcles RRL~-2A, RRL-6, RRL-1&, RRL-17, DC-4, DC=5, and
McGee well.

Borehole REL-2A is surreatly configured to monitor the Recky Coulee
flev top and the Grande Ronde No. 2 flow above the Rocky Coulee

flov. BRARL-2A will e reconfigured for each of the three tests that
follov the Rocky Coulee test such that the stressed (e.g.» pusped or
pulsed) borizon will be monitored. Monitoring of the stressed
herizons at RRL-2A is important because of the near proxizity of
RAL-2A to the test well, RR1L-78, The remaining six boreholes. RRL-6,
ERL-l4, ERL-17, DC-4, DC-5, and McGee well wiil be configured tao
ponitor the Rocky Coulee flow top duriag the Rocky Coulee flov top
1ES test and then seconfigured to monitor the Birkets flow top during
the Birkett flew top LHS test. Eydraulic response is not expected at
§RL-6, RAL-14, aRL-17, DC-5, DC=-5, and McCee well for the stress
tests af the Cohassett flov top and CohasseCt vegsiculas zone because
of the distance the berehcles are frzom the test well and the expected
low transmissivity of these horizons. However, if after deepening the
vest vell, RRL-23, it is found the Cohassect flow tep and/or the
Cochasgett vesicular zoue have sufficient trac.missivity to support
LS tests, then the six facilities would be reconfigured to monitor
the pumped horizon(s).

As reflected in the rest plan for hydraulic testing at aRL-23 (Stone,
et al., 1985), the frequency of measurement of hydraulic head or
pressure at facilities in the Hanford Site Monitoriag Network

(figure 2) will be {ncreased during hydraulic resting. Current
ponitoring frequencies are adequate for determining the hydraulle
head baseline in the absence of any lacge persurtacions.
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2. Cement Effects

~
<32

HRC COMMENT - -
During the drilling of RRL-2A &nd -6, the Rocky Coulee flow Lop was.
cezented to reduce mud loss. This cementing may adversely cemplicate
the interpretation of wvater level responses and tracer breakthrough
during the first LHS test. Such complications In RRL-2A cculd bde
especially important lbecause of the gensitivity of test
i{nterpretaticns to water level responses at this locaticn and lecause
cement may inhiblt tracer injection into the Recky Coulee flow top.

During .he meeting, BWIP 2sserted that cement does not significantly
Interfere with hydraulic comzunication between RRL-2A and the Rocky
Coulee flow top. This position was based on evaluation of dynamic
temperature logs and comparisons of hydraulic test data. Dynazic
texperature logging indicated that the Rocky Csulee flew top still
contridutes flow to the wvell. BWIP alsc compared the transmissivity
value deterzined from & hydraulic test of the combined Grande Ronde 2
£lov and the Rocky Coulee floew top in RRL-2A with the transaissivity
value determined frem a pulse test in RRL-2B. EWIP concluded that
the two transmissivity values cempared favorably, thus indicating
that cenent doer not inhibit hydraulic commnicatien between the
borehocle and the Rocky Coulee £low top.

Altkough EVWIP provided & verbal basis for its assertion that cement
in RRL-2A and =6 does not significantly inhibit hydraulic
comzunication with the Rocky Coulee flow top, BWIP did not provide
any documentation of the ¢onclusions nor supporting assessments.
BWIP should document the basis for lts assection and then provide it
to NRC for review and comment.

DOR RESPONSE -

Available infermation indicates that spot cementing of the Rocky
Coulee flow top during drilling of borehole RRL-2A had minimal effect
on the hydraulic properties of this flow, Evidence suggesting that
the cement did not significantly inhibit hydraulic commumication
between the borehole and the flow top i{ncludes:

o Single borehole tests performed on the composite Rocky Coulee and
Grande Ronde No.2 flow tops at RRL-ZA prior to cementing resul:ed
in an estimated transmigsivity ranging between L and 10 :fti/d
(Strait and Mercer, 1986), Pulse testing of the Rocky Coulee
flow top was conducted at RRL-28 while xmonitoring hydraulle
responses in the same horizon at RRL-2A end RRL-2C, Estimated
transmissivity of the Rocky Coulee flow top at RRL-2A, following
cementing of the Rocky Coulee flow top, was &§.5£t2/d (Jackson e%
al., 1986). The post-cemeuting test results are consistent with
estimates of tramsmissivity obtained frem the pre-cement test,

¢ Dynamic fluid-temperatzurwe logs (copies on file wizh Sasal:

Records Managemens System) run subseguent 3o cementing indicate
water production (about wo gallons per ainute) fzom she Recky



Coulee flow top at RRL-2A., This suggests a significan: hydraulic
connection between the Hocky Coulee flow top and the open
iaterval in RRL-2A.

o fHydraulic responses were ohserved in the Rocky Coulee flow top at
RRL~ZA and RRL-2C while drilling RRL-2B ia June, 1985 (Jackson et
al. 1986, p. 23-24), indlcating hydraulic connection.

The effeces of cementicg of the Rocky Coulee flow top 2t RRL~6 are
pot gs well understood. Dynamic temperature logs of RRL-6 did not
{indicate & tydraulic connection between the Rocky Coulee flow top and
the borehole. However, water-level data from subsequenc monitoring
of the Rocky Coulee flow top at RRL-6 are consistent with data frenm
ether Rocky Coules flow top plezometers on thes site.

3. Borehole Interflcow
NRC.COMMENT =

Subsequent to the first LHS test in the Rocky Coulee flow top and
removal of bridgeplugs, interformational flew via open doreholes
between flow tops and other producing zones may occur within
observation wells RAL-2A, DC-4, Rh.~§6, and the McGee Well. The
bridgeplugs were origirally installed to minimize borehola interflow,
which could interfere with interpretations of LES test results by
perturking water levels. BWIP indicated during the meeting that
borehole incerflow, vaould nat significantly perturd wvater levels, yet
did not provide any rationale for this conclusion. BWIP should
carefully analyze whether borehole interflev subsequent tc bridgeplug
removal will significantly affect interpretaticns of LHS test
zesults. This analysis should then be presented to ¥RC for review,

DOE RESPONSE -

Preliminary, unpublighed analyses (Interaal letter 10130-85-03%,

S. M. Baker to W, H. Price) have been performed to determine the
approximate effect of borehole interflow st DC~l6. It was concluded
from these analyses that borehole 4aterflov at DC-16 would not aifect
vater-level measurements at other observation points (e.g., EC-19,
DC-20, DC-22, and RRL-2) for the Rocky Coulee flow top test.

We believe the results of the above described modelling can be used
to qualitatively estimate the effect of borehcle interilow at
cbservation wells RRL-2A, DC-4, RRL-§, and McGee well. Thac is,
effect on observed water levels at other observacion points (e.g.,
DC-18, 0C=-20, and RRL-IC) {s expected to be negligible due to
borehole interflow at XAL~2A, DC-4, RRL~§, asnd McGee well, However,
the water levels observed in the interval in which interflow occurs
will pot be accurate at the borehcle (i.e,, RRL-2\, DC-4, RRL-§, and
McGee well)., As recommended in internal lecter 10130-83-034,
additional modelling will be performed :J estimate the effeccs of

PR To -——
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boreshale interflow, subsequent to bridge plyg removal to reposition
the straddle packer in RRL-2A, DC-&4, RRL-6, znd the McGee Well. The
approach taken to estimate the effects of borehole interflow vwill be
described {n the Site Groundwater Study Plan (SD-EWI-SE-047) vhich is
expected to be released by July 1987. The results of the modelling
vill be used to chose the appropriate monitoring cption,

Monitoring Facilities for the Ratic Test
NEC COMMENT ~-

BHIP proposes to analyze LES test results using the
Neuman-¥{therspoon ratic method to derive estimates of vertical
hydraulic conductivity of the flow interiors near RRL-2B. The
utility of the first ratio test in the Pocky Coulees flow top is
linited, however, because limitations of present zonitering
facilities preclude determination of diffusivity for the flow
interlor above the Rocky Coulee flow. In addition, ratic testing
could result in low, nonconservative estimates of hydraulle
diffusivity for tha Rocky Coulee flow interior because of piezometer
conpliance., which Is the roan-ideal response of plezometers cansed 2y
snall-scale deformation of plezometer cecmponents. The
Neuman-Witherspoon (1972) ratic methed requires head response data
from within confining beds adjacent te the pumped aquifer (e.g.,
Rocky Coulee flow top in the first planned LIS test). These data are
interpreted along with response data from within tha pumped aquifer
to estimate the hydraulic diffusivity of the confining units, where
diffusivity eguals the ratio of the confining unit’s vertical
Aydraulic conductivity and its specific storage. Although respense

data can be ceollected frem the piezometer completed within the Rocky
Coulee flow interior at RRL-2C. response data cannct de cocllected
within tke flow interior adove the Rocky Ceulee flecw top because EWIiP
hazx not cozpleted a piezometer within the interior of Grande Roende
£flow mmber 2. Thus, the first LES test will rot estimate the
diffusivity of the flew interior above the Rocky Coulee flow top.
Because of this limitation, the first LKS test will not serve as &
good example of applying the ratio test te characterize versica’
hydraulie conductivities of the Columbia River Basalts. Ia
comparison, testing the Cohassett flow top may provide & betler
demonstration of ratio testing since flow interiors above ard lPelow
the flow top will be monitored.

In addition, the utility of the first ratio test zay also be linmited
because piezometer campliance ssuld delay Zead respcnses in
piezoneters completed in the flow interiors. This delay cculd bias
analyses of test cesulis by underestizmating the hydraulic diffusivity
of the interiors., thus underestimating values of vertizal hydraulice
conductivity which would de noncsnservative with raspect ¢
repositary performance. 3WI2 should assess the significance of
tins-lag due to coxpliance of plezometers in the RRL-IT cluster that
will be used for the rast:is tess. For example, Z312 z3uld reasure
plezometer campliance prisr 22 LES cesting 3y conduciing pulse sescy
in appropriate plesozmeters, Afcter the [35 test is zompiezed and :ths
resulsy needsd for she ratis test have kesn callecstsd, IWIP sould

then szapare the lag c:me Jesermined [n pulse tasis with ire i:ve

3
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diflerence detween the start of the test and initial response .
detected in the plezometers completed in thé flew interiors. If he
piezozater lag time ls compacable with the initial cesponse tine,

then EWIP map need to correct the response data to characterize’
hydraulic diffusivities.

DOE RESPONSE -~

A single multiple-piezemetear nest, RRL-2C, was designed and
constructed to serve as a mearby monitoring facility for the test at
BNL-2B, Ous of the purposes RRL-2C {s to serve ig that of a facility
for ratic “ests to calculate vertical hydraulic diffusivity of
sevaral flov interiors. Plezometers are completed ir flow tops
{interflov zanes) and flow interiars of the Rocky Coulee, Cohasgett,
and Birkett (Grande Ronde No. §) flows. These piezometers will
provide for ratic tests of the Rocky Coulee flow interior when the
Rocky Coules flow tep is pumped, and of the Cohassett and Birkett
flov intericrs when the Birkett flow top is pumped. The praccical
limit to the gumber of plezometer tubes in & multiple-level
installation vas six &t the time of construction of RRL-2C.

Therefore, the interior of the Grande Ronde No. 2 was ot fitted with
a piezometer.

The ratic method 1s yet to be successfully applied in testiang deep
basalt flowvs. Therefore, the use of the ratio method o caiculate
vertical hydraulic diffusivity from the cesults of ths first LES test
should ba viewved as an evaluatioa of the methadology as well as an

attezpt to estimate this parameter. Even if successful, the ratic
test at RAL-2 may yield results of limited applicability because the
vertical bydraulic diffusivity estimages derived from the test will
apply to, only a small gegioa within the flow intericr. Using the
ratic method %o evaluate results of the first LES tegt will be
valuable in developing plans for subsequent tests desigmed to
determine vertical biydraulic properties.

Other spproaches will be used to estimate flow interior vertical
diffusivicty. These approaches include analysis of tha drawdown data
in the pumped flow top with the Eantush-Jacob method (Eantush and
Jacob, 1955) and Santush Mcdified mezhod (Eantush, 1960) and
gumerical snalysis using the observed responses in the pumped flow
top and adjacent flow tops. Estimating vertical diffusivicy of
confining unics based solely on response of the pumped gquifer does
have a digsadvantage that should be noted here. 7That is, in a layered
systea it is gezerally not zossible o discriminmate the sourze of
leakage iatd an aquifer if it is confined above and below such as he
basalt flow tops are coufined 1bove and below by flow dense intesiors.

he numerical analysis approach would use 2 quasi-three dimensicnal
or fully three-dimeasional sumerical gzroundwacer flow model of the
site which would be “salibrated™ o the observed water-ievel
responses. The major disadvantage 3f the numericzal apprzach is tha:z
solutions are not unigue., Howaver, with ever incresasing da:a tase,
the aurber 3f solutions fossible shocu.d bSe ceduced.
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.Both the analytical and numerical approaches have the advantags of
providing estimates of flow dense interior vertical diffusivity
integrated over a large area. The epplication and limitacions of ail
anticipated techniques will be ciscussed in the Site Groundwater
s::gy Plan (SD-BWI-TP-047) which is expectad ta be released by July
19 L

The siguific-ace of time lag resulting from piezometer compliance in
the BRL-2C plezometer cluster is an important consideration and will
bz assessed. Piezomater cemplience due to compressibility of the
fledd within the piezometer tube will bte minimized by ucing a packer
sat at depth ‘n the plezcmeter tube to isclate the lower part of the
plozoreter. Lag time due to compressibility of the remainiang £fluid
in the plezometer tube and sand pack can be calculated. A detailed
discussicn of the plang for performing seasitivity studies and field
tests of piezometer coempliance and lag time are to be discussed in
the Site Groundwater Study Plan (SD-BWI-SE-Q4LT).

As noted in response to commeut 7, the Birkett flow top will be
punped pricr ta ES construction. When the Birkett flow tcp is pumped
data from plezometers completed in the overlying Cohassett interior
and the underlying Birkett icterior and in the Birkett Zlow top will

provide for ratic tests of both tha Cohassett and the Sirkett flow
interiors.

Grout FPermeability
NRC COMMENT =

During the meeting, EWIP indicated that the permeabilities of grouts
used in the clustered plezozeter installacions (i.e. 0C-1$720/22)
had recently been estinated using permeameter testing. The contrase
detween the grout permeability in the cluster installations and thae
cf the basalts [s important So relisdle performance of the
plezemeters. In additicn, the effectiveness cf the bond bdetween the
grout and basalt alsc affects the reliability of piezometer
risponses. Isclation of monitoring intervals using grout is
especially important to relliadle performance of piezometers completed
within *low interiors because of the similarity ¢f hydraulic
conductivities between the grout and basalt. EWIP should present iis
analyses of grout permeabllily and integrity €2 NRC ¢o dezonstrate
veliabdle performance of the piezometers.

DOE RESPONSE -

Formal documentation of the cement permeability is zrovided by
Jacksen et al. 1585, pp. 44=45, This document canzaing Tesc rasul.:cg
obtained by Rockwell and their cementing subezatraezar. Details an
the laboratory tests are found in the subcogntractor's laborazcmy
reports or ia controlled nctebcoks, both of which are on file with
the Site Characterizatica Field Investigation Degartmeas., The sare
document (pp. 49-55, shows the observad responses in RWL~IC
aojezometers during develspment puzping of ea2ca af the jpiezomezer
tubes, This iafgrmation was przvided 23 the ML in Cecember, .3%5 2%
Richland, washingisn.
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In an efforc to determina the sufficiency of piezometer seals &
preliminary avaluation of historic hydraulic perturbatiess and
eonitorud responses to drilling activities has been performed
(Wilson, 1987, 29p.) The coneclusien from the preliminary evaluation
is that che plezometer seals are probably good and the observed

vertical response to drilliag activities {s probably due t¢ naturally
occurring connections.

Additional activities to assess the integrity of pilezometer seals and
¢stimate the effect of a finites geal lenkage on characterizacien
activities will include oumerical modelling of observed respounses and
seasitivity atudies to estimate the effect of piezometer seal leakage
on large-scale hydraulic test interpretation. Integrity tests
similar to those done at [C-l9, DC~20, and DC-22 will be performed at
all nev piezometer installaticns (e.g., OC-24, DC-25, DC-32, and
DC-33) and evaluation of daca from both new and axisting piezometers
will be ougoing for evideace of seal degradation or inadequacy.

Westbay Installation

NRC COMMENT -

Based on discussions during the meeting and the subsequent site visit
by NRC consultants (12/11785), the trial installatioen of a Wesibay
device in RRL-14 appears to be providing useful inforzation about the
device’s utiliey within the Hanford Site monitoring neework. 3SWIP
indicated during the meeting that the travelling pressure prode in
the Westday device will le used to mintor several herizens at RRL-14
during the LHS test. This does not appear feasidle, hcvever., because
approximately 8 hours are required to coaplete a profile of all
ports. The probe cannot be moved back and forth froz one portal to
ancther, thus It may not de useful ¢to wenitor several horizons during
the LHS test because of the tim= ¢onsumed in moving the prode, EWIP
should evaluate whether the cenfiguration of the Westlay device can
e effectively medified te moniter several flow horizeny during LHS
testing.

Despite their apparent limitations for near-field zulti-level
ponitocing of LAS tes:s, Wescday devices may saclisfy the need for
additional far-field nonitoring facilities at the Hanford Site (cf.
USGS letter freom Rello to Olson, Ocicker 2I, 1985). Additional
facilities are uneeded tc characterize the regicnal groundwater flow
systen in terms of both horizontal and vertizal hydraulic grad:ients.
For example, =cnitering of such facilities cutside of the Cold Creek
Syncline may provide DOE with the akility e¢o characier:ze vertical
pressure prafiles in areas where sise activities are not expecied to
cause significant tzansient Aydroleogic responses. This type of
gdditisnal Information covld sigrnificantly contsidute 20 3WIP's
underssanding of the groundwater flow systez at the Hanford Site.
Based on experience gained with zhe Weszday device at RRL-I1E, EW P
should sans:der installing sizmilar ¢yrves of devices in roreholes
distant from the RRL 29 characierize the regicral zroundgwaser flsw
Systea,



DOE RESPONSE - )

The EWI? agrees that the usefulness of the Westbay system at RRL-14
for near-field monitoring of several horizons during an LES test is
1i{mited by the time required to complete a profile of all ports.
Rowever, this limitacion {s not so important at a large distance from
the pumping well during a loag-term test. The proximity of the DC-22
plezomater sits to RRL-l4 will also provide a backup mounlitoring poinc
and & comparison for evaluating the usefulness of the Westbay system.

The Westbay system has been removed from RRBL-14 because of an
unaaticipatad preblem with the packer materiasl. The gystem will be
reinstalled with nevw packers prior to LSS testiug. Following
evaluation of che rendvated Westbay svstem, BWIF will deveiop a plan
for its appropriate employment.

Tasting Procedures

7.

[ P
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1ES Testing Focus
NRC COMMENT -

The test plan states on page 41 that the “real focus of lirge-scale
hydraulic testing ln the Grande Ronde Basalt at the RRL-2 site is Lhe
Cohassett flew interior”. This statement appears to bde inconsistent
wvith both the objectives of LHS testing stated earllier in the plan
and BWIP‘s appreach to repository performance assessment. &As
deserided in other saections of the test plan and NRC’'s EWIP Site
Technical Position 1.1, the primary okjective of LES testing at EWIP
iz to provide repository-scale hydraulic data to support licensing
assesssments of repositeory perforzance. This includes
characterization of hydraulic parameters, identification of
hydrolegic doundaries. evalustion of far-field hudraulic sontiauity,
and fermulaticn of defensible cencenecual zodels of the greundwaser
flow system. To accomplish these cbjectives, LKES testirg should
develop 3 far-field perturbaticn in response to controlled strcess,
wvhich can Best de done in the units with the highest
transmissivitivs., Of the three units identified in ghe test plan for
LES testing, the Cohassett flcw appears 2o have the lcwest
transuissivities, Therefore, EWIP's focus on the Cohassett flow may
decrease the potential for fulfilling the primary cbjective of L4S
testing.

The focus on the Cohassett flev alsc appears incansistent with 3Wi?’s
curreat approach ¢9 reposilory performance assessment, As stated on
page 2-9 of the Exploratory Shaft Test Plan [SD-EWI-TP-C07], "EWI2 is
folicving a legic which does not take credit for [groundwater] travel
time [in] the perferred horizon dense intarior’”. Since the goal of
LES testing is to develop infordation necsssary for demonsiracsin
coupliance with licensing requiremenss, it weulid appear that 5WI?
should focus testing cn hydrageclegic uniss $hat 12 p.oaas 9 taxe
credis for in the compliance Jdemonstratiza. )
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In addition., if BWIP’s proposed testing plan focuses on the Cohassett
flov intericr, the plan should be modified to include & long-term
pumping test of the Cohaszett flow top. The test plan ‘=mplies that
LHS testing will not be considered in the Cohassett flow top because
of 1ts assumed lev Cransmissivity relative to cother flow tops.
However, long-term testing of the flow top may yield valuable
information about the vertical hydraulic conductivity of the
Cohassett and Rocky Coulee flov interiors. Uncertzinty in estimates
of verticsl leakage can be reduced by pumping a lower transmissivity
uni¢ such as the Cohassett flow top because uncertainty in leaky
aguifer analyses is reduced {n LYS tests where agquifer response
deviates substantially from the theoretical Theis response, and thiy
deviation Increages as the ratio in cornductivitlies between the
agquifer and confining units decreases. Thus, LHS cesting of lew
transaissivicy flow tops zay provide more information about vertical
hydraullc conductivitly than Cests in higher ¢ransmissivity units.

BYIP should determine the appropriate focus of LHS testing at RRL-2
vith respect 0 Its approach for pecformance assesszent and the
odjectives for LHS testing, As discussed during the meeting, BWIZ2
should also evaluate LUS testing of the Cohassett flow top based on
prelimirary esticates of the unit’s tranmmissivity at RRL-23 that
vill be determined through pulse tests and vell development.

DOE RESPONSE -

The BWIP hydrology testing strategy has evolved significantly since
the DOE/NRC workshop of December 1985. EWIP will establish a
groundwater level baseline defore the potential disturbance of LES
testing and ES coastruction occur. EHEydraulic tests on four
bydrostracigraphic units (Three flowv tops and the Cobasset: vesicular |
zone) wvill be performed at the RRL=2 gite pricr to ES constsuction.
Two of the flow tops, the Rocky Coulee and Birkett flow top, are
expacted to hkave trangmissgivity sufficient to support LES tests based
on estimates of flow top hydraulic conductivity from the nearby
corehola RRL-2A, The Zohassett flow top and vesicular zone are
expected to not have sufficient transmissivity to support LES tests
thus, locol-ccale tests of the Caohagsect flow top and Cohassztt
vegicular zone are expected.

Punp Selection

NR2C COMMENT =

The test plan states that the firs: L3S test In ihe Rocky Cculee !low
vill use a positive displacement (sucker red) pump. PFosisive
displacsaent pumps, howvever, do nct produce a econtinuous and constant
rate of disclarge. Fluctuavions in pressuce at the pumping well
caused by pump cycling may scmplicate interpretasion of early-tize
rawdown dasa if the fluctuatisns 2ause sscillatiangs in water levels
at observaticn vells 3RL-JC and -2R. In addicisn, charges in zuaping
rate =ay be diffigsuli :9 acromplish during che early pacs of :ne tsse

decause of the sgeratizn of the zunmp., I: agpeacs 36WIP wiuld have s
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turn the pump off to alter the pump discharge rate, which may
unnecessarily complicate nterpretation cof &he LAS test results. 1If
the preduction capability of RRL-2B in the Rocky Coulee flovw top is
greater than anticipated, the sucker rod pump may rot be able to pump

at sufficiently high rataes &tz cptimize the performance ¢f the LES
test.

When the selecticn of the sucker rod pump was discussed during the
geeting, BWIP indicated the selection was based on the need tc
nininize the effects of velllore storage. Aithough this isg ar
advantage of using the sucker rod pump, other pumping schemus such as
subreryible pumping may also acheive this advaatage while providing
relatively constant discharge rates.

BWIP should attempt to keep the discharge rate relatively constant,
&s appropriate, during the pumping test to minimize complicaticens in
interpreting the test results, In addition, BWIP should document its
raticnale for selecting the sucker rod pump and evaluate potential
adverse effects of sucker rod pumping en interpretation of water
level data from the pumping well and RRL-2C and =22,

DOE RESPONSE =

Ths pumping system selected to remove water from ths Rocky Coulee
flow top in RRL-2B is powered by an electric moter, operated by 60
cycle alternating current., The system ecbodies a reciprocal positive
displacement pump and a geared reduction system for translating the
rotary motion of the motor to the linsar, reciprocal moticn of the
pump plunger. A multiple belt drive is used to transmit power from
the ootor to the geared reduction gystem. Short of belt slippage,
vhich can be prevented by proper adjustment, the gystem must produce
& constant rate of discharge from minute to minute, provided the
current frequency does noC vary substantially.

The pump will lift adout 8 gpm at about 10 strokes per minute. The
estimated hydraulic head fluctuation 250 ft from the pumping well
caused by removal of G.8 gallon (. €., one stroke of the pump) is sc
small ics estimation with the Thels equation is cut of range of the
W(u) tables. This fluctuation is not expected to have an adverse
effect on the interpretation of data from the cbservation wells and

{83 expected to be a:tenuated in travel to the nearest observaticn
vell, 250 feat away.

Changes {n pumping rate are not difficult to zccomplisgh with the
sucker rod pump system, but they do require szopping the pump. If
changes in discharge rate a-e needed in the early part of the test,
it would be advisable to stop, equilibrate, and star:t the test over.

The lack of ability to adjust pumping rate continuously is not viewed
as a disadvantage.

If the Rocky Coulee flow top yields more than about 15 gpm, 2
different pumping system may be needed. TYield of moce than 15 zza is
viewed 28 unlikely, bu: if it is the case, the tes: design will Se
reevaluated {a lizht of the apparzens diffesing aydraulis condizicas.
*f all test ohlectives would not likely he ascomplished using :the
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above pump operating at the maximum discharge rate (i.e., 15 gon)
then, 4 different pumping system would be required. The punp that is
prasently installed at RRL-28 {s adequate tc produce the greatest
flov that can be raasonably expected from the Rocky Coulee flow top
vith approximately 800 feet of drawdowm.

A sudmersidle pump kas the advantage of praducing & centinuous flow.
HBowever, the gcoundvater must be degassed before it enters the puvp
to avoid gas lock and wellbore storage must be minimized. Minimizing
vellbore storage in combinacion with the degasser is difficult, A
packer bhas to be set above the pump to reduce borehole storage which
requires an elaborate gystem for ventiag gas to the surface plus
providing electric power to the submersible motor and menitering
groundwater pressure change below the packer, Without thae gas
separation and venting capability, the submersible pump would be
likely to fail due to gas lock.

Pressure measurements oanly will de made {n RRL-28, the pumping well.
The seasuremants during pumping are not regarded as particularly
useful in estimating hydraulic parameter values because of the
fricticnal losses in flow near the well bore and on entry iatc the
vell dore. This commonly recognized fact negates the supposed
adverse effect of "sucker rod pumping on interpretaticn of water
level data from the pumping well.”™ Pressure measured after pumping
ceases in RRL-2B will be useful information for recovery analysis to
estinats hydraulic property values, etc.

9. Criteria for LHS Testing

"

NRC COMMENT -

The LES test plan describes a reminal 30-day peried of pumping during
the first test from the Rocky Coulee flow top. IThe plan recognizes
gsatisfactory tracer recovery and indlcations of hydraulic boundary
conditicns as criteria to determine when rumping should e
terminated. Premature termination of the pumping, however, may limit
the ablliey of the test to fulfill its objectives. During the
meeting, EWIP elaborated on the termipation criteria which included
accomplishment of test objeciives and feopardization of synchronous
head measurements. In thelir present form, however, doth of these
criteria are subjective and need to be defined in greater dectail to
develop objective criteria for determining when pumping should bde
terminated. BEWIP should also develop criteria for determining when
¢ransient responses caused dy LMS tesiing have sufficiently subsided
to allow subsequent LIS tests to begia.

Similar critec-ia should be developed ta determine when pressucse
trends have deen reestablished after the first tracer has deen
injected during the first LHS tesi, dut Lefere the transducer is
pulled out cf the second piezometer prior 2o &tracer injection,
During the meeting, EWIZ indicated that doth transducers in R2L-23
and =2C in the Recky Cculee flow top could de cut of she plezcmetars
at the same tize, which would elim:nate EWI3's zagalbilicy of
monitoring drawdown if measurable gperturlations S-om the firse tese
do not rsach more disctant monitoring Jacilities leysnmd 225C a.  Thus,
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BVIP sculd not be able to detect hydrogeclegic boundacies. Further,
the removal cof the tracer injection appacatls may also perturh
pressures in the flew top. which could not he characterized unless at
least ons transducer recained in a piezomecer in the flow top. Once

devaloped, these eriteria should be incsrperated into LES and tracer
testing precedures.

DOE RESPONSE~

Eydraulic testing will not begin until syachroncus hydraulic head
bassline criteria have been reached. Criteria will be developed to
deternine vhen pumplng should be verminated and when transient
responses caused by sarlier testing have subsided sufficieatly to
allov subgequent tests to begin. +ue eriteria will be included in
the Site Croundwater Study Plan (SD-BWI-SP-047) and are expected to
ba released by July 1987. )

Tracer injectisn can precede punping and/or be delayed uatil all
other hydraulic test cbjectives have been met in order to minimize
the effect cn hydraulic testing (see response to cozment 13). The
{ngtalletion of addicional monitering points (L.e., DC-32 and pC-33)
at sn intarmediate distance will also help in determining when
kydraulic testing cbjectives bave been met. Criteria for starting and
stopping the tracer test vill be devalcped and will also be included
{n the Sits Groundwater Study Plan (SD-BWI-SP=047).

Development of RRL-2B

NRC COMMENT =~

The LES “est plan does not discuss how the pumping well, RRL-2B. has
baen or vill be developed priocr o the first L3S test ia the Rocky
coules f£low top, or hew the well vill be developed prior &o

Subs<, qent tests. Drill cuttings and drilling fluids remainiag in
the Rucky Coulee {lot top may inhidit flov to the well, thus
decreasing well efficiency and potential pumping rates. The purpose
or vell develcpment ls to remove cuttings and drilling fluids from
the formation., The drilling and completion specifizatisns document
for RRL=28 and -2C (SD-BN1-TC-023] mentions that RRL=2C will de
develeoped prior to installation of the piezometers, but does nce
discuss wvell developoment aceivities for RRI -zB. In addit:onm 20
impreving vell efficiency, coni-olled develspment of RRL-23 using
air-1ift pumping or cther suitadle technigues zay provide valuadle
pre-LiS testing prapsmissivity estimates allewing selecticn of
optizal pumping rates feom the Rocky Coulee flcw tsp. Use of veil
development as 4 pre-test would tequire shat EWIF zcniltor walerl
levels and/or pressures, discharge rates, and hydraulic cesponses £9
tha development stress. Cont=olled well develcpment of 3RL-23 zay -
provide =zore accurate estizates of aquifer transmissivity and a acre
defensidle dasir for selectiicn of cptimal pumping rates than zhe
proposed pulse test ng. paraicularly in higher transmissivily units.
Yydrochemical saxpling Jur:ing wall Zerelzpmeng cs2uld 2159 de used 29
evaluate whether che bulk of drilling Sluids injessed diiing

dm1 * v mw
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have leen remcved. EWIP should carefully document the development
procedures used in RRL-2B. If the well has’'not been developed, BWI?
shotild evaluate alternative develcpment techniques and develop
RRL-2B, asg appropriate. prior to initiation of LAS testing.

DOE RESPONSE ~

The test plan will be revised =0 discuss well development which was
conducted at RRL-28 prior to pump imstallaticn and any further
development planned prior to subsequent tests. Hydrochemical
sampling will be couducted during any future development pumping to
determine the degree of drilling fluid removal. Well ARL-2B was
developed, as described by Jackson et al., 1586 (p. 3%), priocr to
installacion of the sucker rod pumping system. The borehsle clean-up
involved cirzculating EBanford svstenm water in the copen-hole part of
the borehole Lmmediately after reaching the inzerim depth of 2,838
ft. This was done to remove drill cuttings that may have accumulated
in the borehole during the drilling operation (note: the drilling
filuid was vater wvith no additives). Ia addition te this work,
limited borehole development was performad by air-lift pumpicg in
Septexber, 1385. An estimated 1,000 gal of fluid vas removed from
the borehole. Further flushipg of the borehcle was accomplished in
October, 1985. The total volume of Banford system water used to
flush tha borehole was shout 48,000 gal. A video survey indicated
that only sinor amounts of particulate matter remained suyspended in
the water after circulatiom.

Alr-11ft puzping was oot used as the primcipal technique to develop
the borehole because of the low transmisgivisy of the Rocky Coulee
flov top. Prelimirsry estimates of trazasmissivity of the Rocky Coulee
flow top range from about 2 to & fty/d in the vicinity of RRL-23.

Mechanical Effects
NRC COMMENT -

Based on pre-test analyses descrided fn the test plan, EWIP expects
that pumping from RRL-23 will develcp significant drawdowas (e.g.,
263 meters) in the vieinity of the pumping well duriag she first LHS
test, Such large drrwdowns may stimulate discontinucus deferzaticn
of the dasalt flows by dacreasing pore pressures and changing
fracture apertures. Alihough stresses caused by changes in pore
pressuce zay de iasignificant compared vith in-siiu stresses, SwWI?
sheuld recognize 2hat shanges in fracture aperiures in close
preximity Lo the pumping vell =ay cause ancmalous head responses
during L3S testing.

20F XESPONSE -

The 3W.P agrees with NRC that "changes <n Iracture 2periures in :lose
oroximity %3 23e pumping well may ctause antmaious headrssgpenses
during...zes2ing.” 3IWI2? also agrees wiih the NRC that changes in

-

sors pressure should be insignificant and 2ne changes in fracture
aperiure would scour only very near the jumping well wlers Ine
maxizum shasge in zTouncwatar pressore wlll 32Iur.  The nearty
sieszmessr, ARL~lZ am: RBLelA, would ot e affezzad sy aisnar

.
- -
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wechanical effects or vellbore inefficiency. For these ressoms, and
for reasons staced in response to cocment 8, the puapinsg wvell is not
relied on for data during drawndova. .

Vesicular Zene Teszing

NRC COMMENT -

As agreed in the meeting, EWIP needs to consider perforzming LES tests
of the vesicular zone in the Cchasset flow interior. EWIP’s decision
to conduct testing of the vesicular zone should de consistent with
the tese plan and be based on preliminary testing of the vesicular
zone after the puzping well has been drilled through the zone,

DOE RESPEONSE -

Preliminary results from testing the Cohassett vesicular zene at
RAL-2A during drillin _z 1udica:es that the vesicular zZone possesses a
transmissivizy of 10=% fe/d (Strait and Mercer, 1986). Bscause the
Cokassett vesicular zone is believed te be of such low
transnissivicty, BWIP is ancicipating performing a pressurized pulse
test or constant head injection test. If conditiong are identified
at REL-23 that indicate sufficient wvater is available to pump, &
constant discharge pumping test will ue performed at that wvell site.

Convergent Tracer Test

NRQ COMMENT =

The test plan proposes integration of convergent well tracer testing
with LYS testing of the Rocky Coulee flow top. The NRC is concerned
that the tracer test may complicate the interpretaticn of LES testing
results. Iajection of tracer sclution and chase wvater under 250 a of
head into RRL-2A and -2C, may result in pressure perturbations chat
could Interfere vith aguifer responses to pumping stress, especially
within the flov interiors. Altheugh such perturbations zmay not last
long within flow 2ops (e.g., several hours to days)., the pressure
pulses in flow interiors may 2e on the order of meters and persist
for pericds up to tens of days. Aas discussed In comment number 9,
conduct of the tracer test zay also prevent continucus collection of
pressure data at RRL-22 and -iC because the pressure transducers will
de removed to infect the tracers.

In addition, the test plan does not provide a detailed rationale for
how information derived from the coavergzent well tracer test will bde
utilized in evaluations of site performance. Ffor example. the
twvo-well recirsulating tracer test cconducted previcusly ai the EWIP
vas not designed to provide repository-scale estimares of
dispersivity (leonhare et al., 1884). I1%is same limitatior also
applies to the dispersivity values determ:~ed in the csvergent well
tests at RR.L~2. he zest plan’'s des::ipc-cn of proposed tests ices
not evaluate whether lateral dispessicn wiil Ye s‘anif; cant with
respect 23 longisudinal dispers:en, ar whesher the hydrsulic
gradients impesed dur:ing :the test will result in iracer krhavis hat

-
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ig fundamentally different from tracer behavior under ambient
conditions., This difference may be especially significant if flovw
through fractured basalt is assumed &0 represent an equivalent porous
medius. Further. the plan does not discuss uncercainties about the
repcesencativeness of effective porosity and dispersivity valuer for
portions of the Recky Coulee flow top distant from RRL-2 and other
dasalt flow Lops.

Tha NRC agreas that the DOE needs to characterize effective porosity
ard dispersivity at the BWIP site, dut thig information should be
collected in & manner that deces not compromise the primary chjective
of the LHS testing, l.e., to characterize the groundvater flow systea
including hydrologic boundaries. hydraulic continuity, end hydraulic
parametecs. BWIP should assess potential coaplicaticns of conducting
the covergant tracer tests in confunction with the LHS test and
concurrent ratio test, particularly vith respect to monitoring wvater
level respences within the flow intericrs. This assessment should
also document the rationale for the tracer Lests including &
dizcussion of the limitations and uncertaintles that will be
assoclased with the tracer test results.

REFERENCE: Leonhart, L. R., R. Jackson, D. Graham, L. Gelhar,
G. Thompson, B. Kzuchore, and C. wilson., 1984,
#3nalysis and Interpretaticn of 2 Recirculating
fracer Experiment Performed in a& Deep Basalt Flew
Top,” RHO-BW-SA-300 P, Rockwell Hanfors Operations.

DOE RESPONSE -

As discussed under comment 9, the tracer test should not bDe conducted
until specific criteria have been met tO insure that cbjectives of .
the hydraulic porticn of the test have been mat. These criteris will

be deveicped prior to the LHS test.

The detailed raticnale for bev informaticn derived from the
convergent vell tracer test will te utilized in evaluation of site
performance will be contaiped in the site groundwater study plan and
performance assessxment plans, issus reseluticn strategies, and other
bigher-order documents. These documents drive the test plan.

The EWIP does recognize the need to understand the degree of
scale~dependency of dispersivity parameters. The gstrategy beiag
developed withis the site groundwater study plan therefore proposes
to conduct several tracer tests at different scales up to about

1 kz. This will allow the BWI® to deterzine {f functicnal
relationships with distance can be defined. The Zesss at RRL-2 will
provide imput to this data base but are not intended to fulfill the
entire data need.

+*he NRC is correct in noting that the oroposed convergent tracer
tests will not yield a direct eszimate of 1azeral (tzansverse)
dispersivizy. The assumpticn of zero lazaral dispersivity is
conservative, and perfsrmance ceasures will Le inseasitive 0 the
parameter, theredy szacluding the aeed Zov acsual fiald measursment,

-l 8-



~ 4
(3]

th

3

The hydraulic gradients impoged during the Cest will obviocusly be
much greater than under ambient conditions. The flow, however, is
expected to be laminar under test conditions except very near to the
pusping well. In order to investigate the effect of scale with
respect to gradiemt, tracer tests will be carried out in cother flow
tops and locations in the CASZ at several selected gradients.
Infermation on these tracer tests ig provided in the Site Groundwater
Study Plan (SD-BWI-SP-047) to be released by July 1987,

Tha NRC expressed other comcerus implying that underlying assumptions
traditionally mada in the analysis of convergent tracer tests may not
be naintained by the test conditions, The basfs of these concerns
focused on & consideration that the hydraulic gradiest imposed by the
puzping test may be so steep (as compared to amhient conditions) as
tc affect the dispersivity and effective porcsity measurement. This
effect will be examined thecretically and/or (if aecessary)
experimentally to demonstrace the sensitivity, Conceptually, this
concern would ari{se if (1) groundwater flow condizions exceeded
threshold values for Reynold's Number, thereby invalidating the
assumption of Darcian flow conditions; (2) porous medium assumptions
wvere invalid, or (3) there were a change in hydravlic properties
resulting from changes in elastic or inelastic properties cf the
aquifer dus to the high stresa conditions. It is not clear that any
of these conditions would exist in the case of the proposed testing
of RAL-2.

Past discussions with the NRC have also revesled concerns over the
role of diffusive versus dispersive properties of the porous medium.
It is recognized that gradients of magnitudes imposed by the assumed
pusping test cenditions would not permit discrimination between the
relative contributions eof difiusion and dispersion in flow tops with
regard to the transport of a conservative soclute. Under planned test
conditions the diffusive component {g insignificant compared to the
dispersive component.

The coument resds 1o paragraph 3t 'NRC agreez that the DOE needs to
characterize effective porosity and dispersivity at the 3BWIF site,
but thigs infermation should be collected in a manner that does not
coopromise the primary objective..., i.e., to characterize the
groundwater flaw system...' Performing radial convergent tracer tests
as adjunct to the LES test is one mesns from which effeciive porgsity
and dispersivity data can be obtained without compromising the
bydraulic ocbjectives of the test. Modifications to the test plan that
will assure both data £from tracer tests and pumping %tests are =20t
compromised are being considersd and developed.

For the purpese of developing a methadology that assures neither test
is compromised the following is being considered. Two discrete
suitzs of tracers are required. Cne suite of tracers is injecced
prior t2 pusping. Tracer arrival cbservations would then be arnalyzed
on a real time basgig to define the mags and diluticn of the sezand
suize of tracers. The second suize of *racers weuld be injecczed
after all pumping test cbjectiives are accsmpiished, The expectazion
is that nearly ideatizal resuics can »e demonstrazad Irom analvsis of
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the two tracér tests. If 10, then future :adial convergent tracer
teats performed as adjunct to LHS test will “:se the “pre-pumping”
injection methadology which would minimize test duration and ‘
interference between tast objectives (i.e. perturbations associated
with removal of transducers, injection of tracers, and reinstallation
of transducers). Other coocearns ssscciated with tracer tests include
the effects of scale of separation and scale of test gradienc. PFlans
to address these coucerns and cther limitations and uncertainties are
provided iz the Site Groundwater Study Plan (SD-BWI-SP=047).

The need and rationale for tracer tests are discussed in detail in
issus resolution strategles and study plans, respectively. The
rationale underlyiag our imitial proposal to conduct coavergent
tracer tests as adjunct to pumping tests &t RRL-2 involved
recognition of the need to build a representative data base on
effective porogity of basalt flow tops. This need arises iz support
of groundwater travel time snd radionuclide transport estimatioans.
If it i3 possible to obtain effective porcsity data in such & manner,
the opportunity exista to abtain a more substantial assemblage of
field-neasured effective porosity at an earlier time {n the gite
characterizatisa schedule than would be possible through indepeadent
tests.,

Bydrelogic Baseline

14,

th

)

Perturbaticns to Hydrolegic Baseline
NRC COMMENT =

Based on reviews of recent water level data submitted by BEWIE, NRC
chrerves that trends in hydraulic heads appeared to have Jeen
sufficiently estadlished for LES testing in the Rocky Coulee flow top
in May-and June of 1985. Since that time, concurrent site
preparation activities (e.g., drilling bridyeplugs at RRL=-14¢ and
drilling DC-23) have perturded the groundwater systexz causing
significant deviations tc pre-test trends. During the meeting, EWIP -
acknovledged ¢hat more time is now required to reestablish pre-test
trends defore LHS testing can begin. These recent perturdations
dexonstrated that Aydraulic stresses can e propagated across the
Reference Repasilory Location, thus adding credence ¢to the
feasibility of conducting repesitory-scale LHS testing., The
perturdations also indicate that future combinations of drilling,
conséruction, and testing may perturd hydraullic heads &9 the extent
that characterization of the pre-emplacement groundwater flcw syscem
and LES testing would be delayed for a significant amount of time.

In developing sirategies and schedules for site activities, 3WI?P
sheuld consider potential cemplications and delays of site aciivitiss
caused by perturdaticns to the hydrolegic system. For example, FWIP
indicated that a mult-year peried of reduced site aczivity =micht de
required to establish hydroicgic baseline if it cannct be established
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prior to LHS testing and Explicatory Shaft consetructlon., EWIP's
strategy for site charscteriration should cdnsider the practicality
of these contingencies In light of the ambitious project schedules.

DOE RESPONSE -

Tha BWIP ggrees that the installacion of monitoring facilities will
perturd the baseline, however, we will reestablish the baseline prior
te iaitiaction of LES tesgting.

gydrochemical Sampling
NRC COMMENY =

The test plan lists constituents that will be analysed in groundwater
sazples collected during pumping (cf. Tadle 13). Althcugh the list
appears comprehensive, the test plan does not discuss the objectives
for collecting the hydrechemical data or provide a raticnale
supporting the list. Based on NRC's understanding of EWIP'S current
strategy for site characterization, these data will be used to
characterize daseline hydrochemistry of the Hanford Site to confirm
conceptual groundwater flow models and to support predictions of
post=emplacenent hydrochenical enviromment aleng potential
radionuclide pathways. EWIP ghould amend that test plan to discuss
the cdjectives and rationale for the hydrochemical sampling.

In additicn, EWIP has omitted carbonate and bicarbonate species from
the list of constituents that will be analyzed. Blcarbonate and
carbonate species may significantly affect radionuclide transport By
a variety of processes, such as complexing, ph duffering, and
precipitation. In additicn, concentrations of these two species are
essential for caleulating ifon balances. The NRC recognizes that the
concentrations of these two species may be caleculated based on pH.
alkaliniey, and concentrations of other constituents (Stumm and
Morgan, 1970). Hewever, it would be prudent for EWIF &9 analyze for
carbonate and dicacdonate as a more direct and precise mesthod of
determining their concentrations than through cilculations. BEWIP
should include carbonate and bicarbonate in the list of constituents
to da analyzed or azmend the test plan to describe hew their
concentrations will be determined in l{eu of analysis.

BFFERENCE: Stumm, W. and J. J. Morgan, 1970, "Agquatic Chemigtry:
An Istroduction Emphasizing Chemical Equalibria in
Natural ¥Waters,"™ (Nev York, New York:
Wiley-Interscience).

DOE RESPONSE -~

Ag the NRC szaff aotes, %wo objeczives of the hydrochemistry program
are to: test groundwater flow concepts, and ideatify the gecchemical
environment zhat radionuclides released f{rom 2 repository would
encounter. Other objeczives are ta: establish a taseline of
radionuclide concensraticns in groundwater, and consribute o
quantificatica of grcundwater flow rate using age dacing tech-ijues.
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The SCP and appropriate study plans will reflect these objectives.

 BWIP agrees with the NRC staff that carbonate and bicarbcnate

concentrations can be calculated using pE and alkalinity (obtained by
ticration) (Greenburg et sal, 1985). Ta our knowledge reliable
techniques to directly mesasure the conceatrations of carbonate and
bicarbonate are not available.

Data Relezse
NRC COMMENT =

Until several days befcre the meeting, the most recent vater level
Information avalilable to the NRC staff and contractor had been
callected six gonths earlier (May/June 1$8S5). NRC has not received
pressucre data from the EWIP site for the last 10 months. If NRC is
to provide constructive camments to DOF en the adeguacy of hydrologic
data and incerprecations, EWIP needs to release essential Information
such asg the vater level data on 2 more-timely basis. The meeting may
have deen postponed if the NRC had been informed about the
perturdations caused dy drilling activities prior te the meetling.
BWIP should release tabulated and time profile daca includirg
dovn-hole pressures, water levels, and enviromental heads in
dccordance vith the Site Specific Agreezent, which specifies a 45-day
releas2 time frame from the time of data acguisiticn to the time the
data are provided to the NRC.

DOE RESPONSE =-

DOE's policy oo data release is to p:ovide.data in accordaace with

the Site Specific Agreement. DOE Will comply with this policy to the
best of its abilicy.

-
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Attachment 8

{nternal Letter k_{E‘% Rockwell Internationa!
t
B¢ ppr) 2, 1987 Mo . 12100-87-MFN-087
TQ Neme (drgan telan inieinar AdOIeLS) FROM  nume Ocgenctaton aiwira. duadresy Foone:
"D. E. Mahagin *ve J. Brown, 6-6274
"Management and Integration - R, T. Johnson, 6~8358

Subject ,

*CDC-2/3000 Area

0C~23/24/25 and DC~32/33 Data Collectfon Requirements Defini+ion

and Facilil, Design Developmant - Request for Expedited Spesiul
Case Sta‘us

At*ached is the signed approval sheet for the 0C-23/24/25 and
0C-32/33 Request for Expedited Special Case Status.

K_%/ — /) i

R. T Johnson 0. J. Brbwn
Screaning Board Screening Board
RTI/DIB/MFN/1gs

Attachments

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



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

Rockwell Approvals:

TCE Nl g &

G. 5. Hunt, Managér
Site CharacteriZation Program

L'L}uom—o—« /A'?/M’#?—J Z/‘/f7

Screening Board /-

(;—T)JE?§%//,‘J[}

e
D. E. Mahagin, Di
Hanagement and , Integration




Internal Letter | ‘L Rockwell International

Dare April 2, 1987 Mo . 78300-87-023
TO Name Qigania1on Iniging) Agdrese) FROM  wame D.gan-te1.0n cararnar 4GSrass Prpne)
.D. J. Brown + D. E. Mahagin
-R. T. Johnson . Management and Integration
. - CDC~2/33/3000
. 6-6091

Sucear . pC-23, DC-24, DC-25, DC-32 and DC-33 Data Collection Requirements

Definitfon 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.

%/4%_.-;—-
D. E. Mahaginy/Director
Management and Integration
DEM/CCC/1g}

Att.

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



Internal Letter al‘ Rockwell International

oae  April 2, 1987 no . 78300-87-022
TO Name rqan-i81:0a Inteiast 883reN) FAOM .neme Ocganussion caiging dgdress Prghs)
.D. E. Mahagin .G. S. Hunt
. Management and Integration . Site Characterization
. C0C~2/33/3000 . €0C~2/6/3000
. 6-5559

Sunecr. . DC-23, 0C-24, DC-25, DC-32 and DC-33 Data Collection Requirements

Definition and Facility Design Development - Request for Expedited
Special Case Status

References: (a) Letter, March 30, 1987, D. J. Brown, R. J. Johnson,
to 0. 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,
"0C-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, 1t was recognized that the
Test Data Collectfon 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
Eormal control process and supersedes t'e referenced Expedited Special

ase status.

C&?%%y.—:-— ()
G. S. Hunt, MEnager

Site Characterization
6SH/1gj
Att.

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



Attachment 9

Internal Letter JL\) Rockwsell Intzrnationsl
Twe April 3, 1967 - . 78000-87-7-1
'O AT I L L L A R I X TITH SRS ngre L0 .a 5 mserd B aess Pmans
-D. E. Mahagin - D, J. Brown, 6-6274
Management and Integration - 4. F. Marron

- CDC~-2/33/3000 M. F. Nicol

Sudest

* 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 Specfal 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 te
approved. The signed approval sheet {s attached.

Signed:

ot e

D. l. Brown, Management and Integration

/ N

. F. Marron, Systems Engineering

e €

M. F. Nicol, Quality Assurance
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internal Letter :}céé Rowxwell internaticnal

~ate April 3, 1987 " 78000-87-DEM-030
o) Lame Vgan i4c 1 wa ra. A3GreLS, FrQs N L8 b s siween Avycesy Seore
- D. C. Gibbs * D. E. Mahagin
- Basalt Waste Isolation Project Management and Integration
' © €0C~2/3000 Area
© 6-6091
Sutject

Eefinition and Facility Design Development as an Expedited Special
ase

The Expedited Special Cases Restart Review Board has approved
the subject borehales 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
a1l 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.

C&% e 4387

D. E. Mahagin)/ Director
Management arld Integration

DEM/cml

Enc. Directive 1 Packet
Directive 2 Packet

Approval of Borehole DC-23, 24, 25, 32, and 33 Collection Requirements



Internal Letter ‘l Rockwell Intemational

Jate April 2, 1987 No . 78300-87-024
TO: ‘Nemg Digdaciation infeing! AGSI88N} FROM: wvame Qcgemranion 1ngingl &carss) Phons)
D. J. Brown . G. S. Hunt

Site Characterization
CDC-2/3000 Area
6-5559

Suoiect . 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 Roreholes 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
Specfal 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.

' 1 ]
%ax @éa., “4-3-87
G. S. Hunt, Manager So2-

Site Characterization

GSH/CCC/h1s
Att.

cc: Restart Review Board (8)
L. Connell
T. A. Curran
D. C. Gibbs
G. H. Jackson
W. H. Price
File/LB
BRMC (2) 3503/003/G950



Internal Letter %A Rockwell International

Sare April} 2, 1987 *» . 77000/87/040
70 Aawme Lo gan .ol 0o inigeny’ Addrent) FAOK Name G San el A mete Age-ess Prare
- B. S. Hunt - G. W. Jackson
- Site Characterization Program - Science and Engineering
Cffice - CDC-1/3000 Arez
- 6-4572

b-o¢ct . Request for Expedited Special Case Restart for
Boreholes DC-23, 24, 25, 32 and 33

This request for Expedited Special Case restart package for
Boreholes DC-23, 24, 25, 32 and 33 facility design has been
reviewed, accepted and is ready to be submitted to the
Restart Review Board.

() ———
6. W. Jacyson, Director
Science and Engineering
Basalt Waste Isolation Project

GWJ/GCE/Im
CONCURRENCE :
. ’ 5
g;;;§2;;4%113b~/ Z7G1/&?’ jé%h/ﬂ&-..i&i 4frts>
. T. Harper Date T. A. gurran Date
;““(M’
Y4137

W. H, Price Date .



Department of Energy
Ricrrand Oueratons Qtf.ce
O box 550
R.cnland, Wasnsngqinn 90235 £7-6T8B-36

APR 15 187

General Manager
Rockwell Hanford Doeretions
Richland, Washington

Dear Sir:

EXPEDITED SPECIAL CASE (ESC) FOR BOREHOLES DC-23, DC-24, DC-25, DC-22, and
DC-33, TO RESTART COLLECTION REQUIREMERTS DEFINITION AND FACILITY DZSIGN
DEVELOPMENT

Reference is made to your letter R87-1484, subject as above, dated

Apri) 3, 1987. We have reviewed the subject package and you are authorized to
proceed with design of the ESC facilities subject to the fcllowing 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 devfaticns from procedures which &re
described in the ESC (e.g., utirizing draft documents).

2. A directive implementing & manual system to *rack in process (draft)
documents used for design.

Hold point number three of the £5C needs t: certify the placement of
vestinghouse Hanford Company on 2 qualified suppliers list.

Hold point number four of the ESC needs to also assess and currect the
deficiencies resulting from the Rockwel) Design Contro) 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 auestions please contact Mr. A. G. Lassila (6-6158).

Sincerely,

Tt 22

Robert D. Larson, Director
BWI:AGL Procurement Division

cc: D. C. Gibbs, Rockwel)



