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teFMORANDUM FOR: Frank A. Costanzi, Chiefs, s gnt BrachpjS, 4 3

THRU: Richard P. Grill, Section Leader, Performance Section, bVS

FROM: Donald Chery, Project Nanager-Hydropeologist

SUBJECT: TRIP REPORT ON IN-SITU SITE VISIT (12/01186)
SPOKANE WASHINGTON AND KRC-DOE DATA REVIEW MEETING
(12/02-O5/86) RICHLA, WASH aINGTON

On the evening of November 30, 1986, 1 arrived in Spokane, Washin ton. and met
with Dr. Tim Steele and Hr. Jim Paschis of In-Situ, Inc. to make final plans
for the next day meeting and field trip. Konday mornings December 1, 19'S,
we began the orientation meeting on the In-Situ, Inc. project (FIX D1163) at
8:00 a.r. I introduced Dr. Tim Steele, In-Sita's project manager and then
he with the assistance of two other In-Situ staff meers explained the
objectives and study tasks to the group. A copy of his vlewgraphs are
enclosed (Enclosure A). J1m Paschis showed slides of the field site and the
recent In-Situ drilling and coring activities. He prepared a packet of
materials with general geological information for the area, a summary of the
recent test borings and an itinerary for the field trip (copies of the-se
materials are in Enclosure B).

Aside from the In-Situ personnel (3) and me, 14 people attended the meeting.
The KRC/NMSS contingent had Tilack Verma, Neil Coleman, Hike Weber and Harold
Lefevre and they were accompanied by five consultants. Mike Thompson was
attending from the Richland DOE office and he was accompanied by one consultant.
Jack Wittman was representing the Takima Indian Nation and he was accompanied
by a consultant. Ted Olson from the State of Washington Department of
Ecology was present. See Enclosure C for a copy of the attendance list.

After the presentations there was discussion with the following requests
being ma~e or issues raised:

a) DOE requested a copy of the statement of work from the Request for Proposal.

b) The Takima Indian Nation expressed their desire to be kept Informed on
the progress and findings of the study.

c) The issue of 'transferability of the data' to the Basalt Waste Isolation
Project (BVIP) at Hanford was raised. Opinions were expressed that the
study should be moved to and done at the SWIP site.

d) The Issue of quality assurance (QA) procedures was raised fr this
research project, and NRC/NRSSS voiced opinions that QA procedures as
vigorous as those they are requiring for licensing review should apply
to research work. WIA P. 1".'
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e) The issue of documenting and reporting the preliminary site character-
ization data was raised. Could the exploratory work be considered
"tests"?

Assurances were given that all parties would be kept informed and the issues
were discussed; however, resolution of the issues raised was not germane to
the purpose of the meeting and thus was not pursued.

After the orientation meeting, the group divided into one contingent that
went to visit the Bunker Hill mine in Kellogg, Idaho, (a University of Idaho
research project on mine effluent) and another desiring to see the In-Situ, Inc.
field site. Those touring the field site were Mike Weber, NMSS, Gerry
Winter, Williams & Associates, Fred Marinelli and Michael Galloway, Terra
Therma Inc., Mike Thompson, US DOE, Richland, and Randolph Stone,
Rockwell/BWIP. Jack Wittman and Vielchan Nguyen (Yakima Indran Natron) were
also planning to join the field tour, but I was later told they thought it
was too foggy to tour the field site. The tour began with a look at a road
cut through the Roza formation a short distance northeast of Creston, then
wells 3-C, OW-2, 16-C and the Dreger well were visited. At well 16-C, the
collection of automatically recorded pressure data was demonstrated.
Indeed, it was quite foggy when the tour began before neon but by the
conclusion of the tour at the Dreger Well the sun was shinning brightly
with scattered clouds in the sky.

The In-Situ personnel stayed in the field to gather additional data and the
others headed for Richland. One vehicle had the noble objective of seeing
some of the basalt formations to the west along the Columbia River, but the
falling sun soon changed those plans and the course was altered to head
directly for Richland. That evening FRC/NMSS held a short pre-meeting
planning session conducted by Mike Weber. Objectives of the Data Review
meeting were discussed and reference information and a sample review comment
form distributed (see Enclosure D for copies of these materials).

The Data Review meeting began at 8:00 a.m., December 2, 1986. Dave Dahlem
of the DOE Richalnd office opened the meeting and officiated on behalf of
DOE. NRC was represented by Paul Hildenbrand, Telack Verma, and Neil Coleman.
In response to NRC's data request and meeting schedule letter of October 6,
1986 (see Enclosure E), the DOE had assembled the requested data and brought
it to the meeting room in the hotel. An inventory list of the available data
had been prepared by DOE and a copy of this inventory is in Enclosure F. The
data were arranged in five groups for review and NRC assigned one person
responsible for the review. They were:

1. Monitoring Installations (Mike Galloway)
2. Geologic Information (Ron Williams)
3. Hydraulic Head (Gerry Winter)
4. Hydraulic Testing Data (Dale Ralston)
5. Hydrochemistry (G. Jacobs)

I had expressed primary interest in the hydraulic testing data and hydraulic
head data and was assigned to these review teams in the opening session. I
spent one and a half days with Gerry Winter reviewing the head data and collection
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procedures, and discussing the process with Rockwell personnel doing the

work. We found all Rockwell people with whom we talked open, candid, helpful

and competent. In general, the head data ray be taken as quite good, collected

by good procedures and thoroughly checked by the quality 
assurance procedures

(although daily measurements are interrupted each weekend, no measurements

are taken on Saturday and Sunday). Even with all the checking, occasional

errors do occur in the final data set (NOMAD File). We made a couple of

suggestions for improvements to the date processing procedures. 
Samples

of the type of information that we reviewed have been 
placed in Enclosure G.

I discussed the hydraulic testing data with Dale Ralston, 
monitoring data

with Mike Calloway, and the geologic data with Harold 
Leflevre and Steven

Hart (Council of Energy Resource Tribes) who reviewed 
geophysical logs with

me to some extent.

Wednesday afternoon I had a long discussion with Ralph 
Patt (Orecon Water

Resources Department). He was quite interested in the In-Situ Research

project and told me about a cyanide contamination problem at an aluminum

plant near the Dalles in which the integrity of the claystone 
layer below

the Roza Formation played an important role in containing 
the contamination.

He informed me that Geraghty and Miller were consultants 
to the plant for clean

up of the contamination and that David Smith of their Aiken, 
South Carolina

office was very familiar with the hydrogeology of the site. 
He also recom-

mended Marv Beeson, geologist at Portland State University, 
as another expert

on the basalt formations being considered for the In-Situ, 
Inc. tests.

In reviewing a DOE draft of 'Piezometer Responses in Basalt 
Waste Insolation

Project Monitoring Wells During Construction and Testing of DC-23W and

DC-13GR,' I read on page 2, "Mean hydraulic jinductivities 
for Roza and

Middle Sentinel Bluff flow interiors are 10 m/s; for the Untanum flow

interior, 10- mis.'

Thursday morning I spent some time discussing with a Rockwell person the

features of their NOMAD data base and management system. 
It is a commercial

data base management system marketed by Dunn & Bradstreet.

In the afternoon I visited Battelle Pacific Northwest Laboratory 
where 1

visited with Dr. Michael J. Graham, Manager Hydrology 
Section; Marcel Bergeron,

Richard Skaggs, Mike Foley, Charlie Cole and Charlie Kincaid.

That evening NRC/NMSS with state and Indian representatives present spent a

considerable amount of time compiling and preparing the meeting summary

report. (See Enclosure H.)

Friday morning, NRC and DOE reconvened with state representatives 
and Indian

tribes present. NRC presented DOE with a 13 page meeting summary that

included some comments from Indian tribes, and requested 
DOE sign to acknowledge

participation in the meeting. DOE requested and took a 45 minute recess to

review the Meeting Summary notes. They returned to say that they were not

willing to sign the notes as they were presented. They would need adequate

time to review them and negotiate with NRC on some of the 
representations in

the report. They suggested that they review the report until about 
3:00 p.m.

and then reconvene with NRC and work out the final meeting 
summary notes.
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T. Verma responded for NRC saying that NRC had met for a couple of hours
each evening and feel that the comments are accurate. He said that DOE's
signature only acknowledge receipt of the report.

DOE took another recess to caucus. They returned unwilling to sign the
meeting notes as they stood and with the suggestion that notes of the
meeting be separated with notes by each participant - NRC, states and
tribes. They offered to review the NRC comnents over the weekend and discuss
them with Telach Verna by telephone on Monday. They also offered to discuss
the notes in the afternoon with anyone remaining in Richland (all NRC personnel
and contractors except Well Coleman were departing from Richland by 1:00
p.m.). DOE would respond formally at a latter date. Dave Dahlem offered an
opportunity for discussion and/or comments. All was quiet and he then
adjourned the meeting.

Relevant Issues for Research

1. Originally representatives from In-Situ, Inc. were planning to attend
the Data Review, but on 11/10/86 1 had a phone call from Mike Weber
informing me that In-Situ, Inc. representatives could not attend
because of a DOE limitation on the number of people that they could
accommodate. As it developed, there was no reduction in any other
contingent to the data review and with the meeting being held at the
motel there were no problems with gaining access. Why did this
situation occur with the In-Situ, Inc. personnel?

2. To what extent do Quality Assurance procedures and standards employed
by NMSS for license approval apply to Research?

3. What is the role and function of Research personnel's participation in
an NMSS (or should that read NRC) review?

Donald L. Chery, Project Manager
Performance Section
Waste Management Branch, DES

DISTRIBUTION:
cfli/Fhron
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DChery
RGrill
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RBrowning
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CONTRACT WITH (. In-situlnc...

Laramie Wyoming - Lakewood Colorado

FIN-D1163

OBJECTIVE:
Improve NRC ability to characterize and assess flow and
contaminant transport in saturated fractured rock.



Aim of the Study:

The objective of the In-Situ contract is to provide the U.S. Nuclear

Regulatory Commnission (NRC) research findings that will support and/or

confirm the basis of technical positions on acceptable methods and

techniques for characterizing and assessing flow and contaminant transport

in saturated fractured rocks. These techniques eventually will be used to

evaluate U.S. Department of Energy's determinations of ground-water flow and

contaminant transport for a proposed high-level waste repository site.

The contract has the following seven technical tasks:

1. Evaluate relationship between field measurements of hydrologic and

transport parameters to length scales used in models. Can a

representative elementary volume (REV) be defined for each parameter?

2. Investigate the characterization of potentially important discrete

hydrologic features (i.e., fractures, faults, abandoned bore holes and

shafts, dikes, low-permeability strata, etc.) and assess their

importance and inclusion in flow and transport modeling.

3. Provide NRC guidance on the appropriateness of continuum versus

discrete fracture models for representing flow and contaminant

transport in saturated fractured rock.

4. Investigate methods by which to determine effective porosity more

accurately with respect to the modeling needs.

5. Test theories of spatially projecting (from near field measurements to

far field model parameters) dispersivity field measurements.

6. Test to distinguish between matrix diffusion, hydrodynamic dispersion

and sorption, if Task 3 indicates that these tests are needed.

7. Investigate, experimentally and theoretically, ways to calibrate models

based on ground water dating and hydraulic parameter estimation using

environmental tracers.
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Development of Theoretical, Field-Scale
and Model-Scale Concepts of Hydraulic

and Transport Parameters

Compilation of regional &
site-specific geohydrology
& hydrogeochemistry of
proposed basalt test site

I
Development of continuum

& discrete fracture
models

I
Design of field test programs

a. hydraulic parameters
b. discrete features
c. transport parameters

I

. s_ .

Development of model
elemental scale

dimensions (I
|Field test & analysis

Model calibration based
on field hydraulic
parameters & hydro-

geochemistry
.- I

I
1- ,i

Verification and documentation
of test methods, analyses,

model development & calibration
I

.Annual seminar presentations
to NRC
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PROGRAM WORK SUMMARY AND FIELD-SITE TRIP

NRC & Subcontractor Field Visit -- Creston Study Area, Washington -
December.1, 1986

NRC Contract No. NRC-04-85-114, Flow of Groundwater-and Transport of
Contaminants through Saturated Fractured Geologic Media from High-Level
Radioactive Waste (In-Situ Project No. 1057)

Meeting 0800 hours, Gateway Hotel, Spokane, Washington

1. Following introductions of attendees, In-Situ, Inc. will present a 35-mm
slide program on the following aspects of the Creston Study Area: location, land
use, site setting, basalt stratigraphy and selected well data; the second half
of the presentation will highlight vertical and angle core drilling results,
geophysical logging, acquisition of hydrologic data, and plans for the 1987
field season.

2. Materials available for examination include: Creston Study Area map,
representative samples of drill core, color photographs of cored wells 16-C and
3-C, and selected reference materials.

Field Site Trip: Spokane to Creston, Washington

To meet the schedule of the Sanford site participants, the trip schedule of June
26th (enclosed) will be abbreviated. Today's trip will incorporate several
prior stops but also several stops relating to recent field activities. These
new stops include:

13. View of basement granite east of Creston.

14. Outcrop inspection of stratigraphy showing PriestRapids / Roza / Vantage /
Grande Ronde.

15. Core drilled well 16-C, showing nitrogen-inflated packer, piezometers and
hydrologic-data collection.

Additional materials supplied include:

Figure 11. Spokane, Creston, Richland road map

Figure 12. Geologic map of Washington

Figure 13. Geologic story of the Columbia Basin

Figure 14. Geologic cross section, based upon 16-C and 3-C core drilling

Figure 15. Well 16-C packer placement and water-level monitoring

Figure 16. Well 3-C packer placement and water-level monitoring

Item 17. Highlights of planned hydrologic testing, 1987 ieldseason--

Figure 18. Pump-performance curves for Model SP 27.
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FIELD-SITE TRIP JUNE 26, 1986

Creston, Washington NRC Project 1057

This one-day site visit to Creston, Washington, pertains to

topics in the "Geologic Report, Creston Study Area, Lincoln

County, Washington," discussed at the Laramie ProJect Review

Meeting on June 25, 1986.

Figure 1 shows the location of the study area, south of Cres-

ton, about 60 miles west of Spokane, Washington. US Highway

2 west from Spokane passes near the northern edge of the

Columbia River Plateau. The rocks here are mainly basalts

covered by unconsolidated sediments (which make very produc-

tive cropland) and minor granite, as shown in Figure 2.

The basalts underlying the Creston study area emanated from

chemically distinct mantle magmas conveyed through particular

sets of crustal fissures (Swanson et al., 1979), shown in

Figure 3. This diagram illustrates the widespread distribu-

tion of the Grande Ronde Formation and Priest Rapids Member

of the Wanapum Formation. These basalts were deposited in a

series of voluminous lava flows and constitute the earlier

portion of the Columbia River Basalt Group shown in Figures 4

and 5 (after Hooper, 1982). Field Stops 3 and 4 will provide

an opportunity to view Grande Ronde features northeast of the

study area.

Older basement rocks of granite and quartzite (Stop 5) floor

the two basalts of the study area, shown in Figures 6 and 7.

The cross section of Figure 7 is oriented across the northern

part of the study area.

A series of pumping and observation wells (designated OPT and

"OW," respectively, on Figure 6) were installed for the

Washington Water Power Company as part of a baseline study at
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the proposed Creston coal-fired electric-power site. These

wells may be used where applicable in the present study.

This research will include detailed observations for the

characterization of water and tracer flow in fractured

basalts of the Wanapum Formation.

The covering soils and vegetation allow only segmented eval-

uation of the study-area rock units and their contacts. At

Stop 6, two portions of basalt cooling structures near OW-3

may be seen. An entire basalt flow cooling unit is exposed

at Sinking Creek and depicted in Figure 8. The outcrop ex-

posure at Stop 7 affords an opportunity to examine details of

the basalt cooling texture and accompanying fracture sets.

Sinking Creek, immediately to the east, is a narrow channel,

commonly flowing during spring runoff. At this date and

location, the flow has disappeared beneath pasturelands.

Sinking Creek represents a location on the upper piezometric

surface coinciding with the "first shallow aquifer' or flow

top A.

At Stop 8, approximately two miles south-southeast, an irri-

gation well yielding a flow in excess of 500 gallons per

minute (gpm) is operated by the Hougers. This well taps

waters from the "middle zone aquifer" of Wildrick (1982).

The Hougers also have a nearby domestic well which taps water

in the 'upper zone aquifer." The productive zone may be co-

incident with flow top A. 'They report no impairing drawdown

in the domestic well during heavy pumping of the adjacent

irrigation well. These wells are shown in cross section in

Figure 9, taken from Plate 3 of Wildrick (1982).

The southern cluster of wells is planned on Section 16, Stop

9. Very little outcrop can be seen here. Diamond-core dril-
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ling and geophysical logging will contribute to interpreta-

tions and understanding of the subsurface hydrogeology.

At Stop 10, Ted Olson will discuss the Dreger observation

well. Figure 10 illustrates the piezometer arrangements;

further detail about these piezometers is given in Appendix

1.

REFERENCES

Hooper, P. R., 1982. The Columbia River basalts. Science,
v. 215, pp. 1463-1468.

Olson, T.-M., 1984. Dreger observation well near Creston,
Washington. Washington State Department of Ecology,
Olympia, Office Rept. ER843, December.

Swanson, D. A., T. L. Wright, P. R. Hooper, and R. D. Bentky,
1979. Revisions in stratigraphic nomenclature of the
Columbia River Basalt group. U.S. Geological Survey
Bull. 1457-G.

Wildrick, Linton, 1982. Decreasing stream flow and possible
ground water depletion in the Sinking Creek watershed,
Lincoln County, Washington. Washington State Department
of Ecology, Olympia, December.
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APPENDIX 1

Piezometers

Piezometers are installed to determine zones of differing head
in the multiple aquifers. (A piezometer is a pipe that
extends from land surface to a predetermined depth in the
well. The lower end of the pipe is open to a water-bearing
zone within the borehole and is isolated from water-bearing
zones above and below by sealing material.)

Each piezometer allows monitoring of the potentiometric head
in the isolated zone. Without piezometers and plugs, the
water level in a well represent a composite hydraulic head of
all the water-bearing zones open to the well. (Figure 6 shows
the installation of the piezometers in the Dreger well.)

The piezometers were installed between September 23 and 29,
1983 by Harlatt Drilling Company of Hilton-Freewater, Oregon,
under supervision of USGS. The measured depth of the well was
1,233 feet (as compared to a reported total drilled depth of
1,225 feet on the water well report).

Six piezometer pipes were installed using 1k-inch galvanized
pipe with a 5-foot stainless steel, wire-wound screen at the
bottom of the pipe. Slot size of all screens is 0.060 inch.

Details of the piezometer installation:

Fiezometer

J2

Interval Monitored

1,090 - 1,233

J3

34*

J5

J6

J7

* The
476
the

910 - 996

673- 747

364 - 463

269 - 352

Plug Depth

1-,080 - 1,090
996 - 1,006

899 - 910
747 - 758

666 - 673
463 - 478

352 - 364

253 - 259

0 - 253

5-foot stainless steel screen broke off at
feet as the piezometer was being lowered through
10-inch liner.
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GCP-417-
(10/83)-140

THE GEOLOGIC STORY OF THE COLUM3IA BASIN

The rock formations of the Columbia Basin were formed by some of the most unusual
and catastrophic processes in geologic history.

During the early stages of the Columbia Basin formation, granite rock was slowly
created by heat and pressure deep in the crust of the earth. Then the crust was
uplifted, exposing the granite, creating mountains similar to the Okanogan Highlands
north of Grand Coulee Dam.

Forty to sixty million years ago the formation of the outline of the Columbia Basin
was complete. The land had subsided below sea level, and a large inland sea had
formed.

The land was again uplifted and then, 10-15 million years ago, was flooded with
volcanic lava. The boundaries of the 'flood lava' were located in almost the same
position as the former seashore. Many layers of lava were needed to build up to a
5,000-feet (1500 meter) thickness and form the smooth surfaced Columbia Plateau.

The Ice Age (or Pleistocene epoch) began at the end of the Pliocene epoch, 2 million
years ago. Glaciers 5-10,000 feet (1500-3000 meters) thick in northern Washington
pushed down the Okanogan Valley and crossed the Columbia River near the present site
of Chief Joseph Dam. Ice filled the Columbia Valley and pushed onto the Waterville
Plateau as far south as Coulee City. Water, backed up by the ice dam, spilled over
the Columbia Plateau into the Columbia Basin.

During this time, the Grand Coulee began its process of formation since the original
river channel had been lost by burial in ice. The length of time that it took to
form the Grand Coulee has been the subject of much controversy. Some geologists
think that it was formed by a succession of large floods, others believe that it was
formed by a gradual process of erosion as the Columbia River sought to form a new
river channel.

During the Ice Age, the old Cascade Mountains were also formed. Their outline still
remains on the western slopes of the Cascades. The uplifting mountains were not
able to completely block the flow of the Columbia River, and a deep Columbia River
gorge was formed.

Near the end of the Ice Age the volcanoes of the high Cascades rose to elevations of
14,000-15,000 feet (4000-4500 meters). Older volcanoes, such as Mt. Hood and Mt.
Rainier, were sculptured by glaciers of the Ice Age; others such as Mt. St. Helens
remained unsculptured, retaining their original volcanic form.

Eighteen thousand years ago the Columbia Basin was nearly covered by floodwaters
when an ice dam at Lake Missoula in western Montana broke. Large boulders were
strewn near the outlet of the Lower Coulee (Lake Lenore). Other boulders were
carried In icebergs as far as western Oregon. The floodwaters were 800 feet (250
meters) deep near Pasco and 400 feet (125 meters) deep at Portland.

After the Ice Age, the Columbia River returned to its former channel. The channeled
scablands and large coulees that had been formed were left stranded 500-1600 feet
(150-500 meters) above the present river floor and serve as a constant reminder of
some of the most unusual episodes in geologic history.

PROJECT 1057 Fig. 13
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34.0' NX CASING with IGPM SURFACE FLOW, 30 GPM ARTESIAN
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Project No. 1057 NRC Basalt Aquifer Study

Wellfield Design Criteria

I. Tracer-Test Design Criteria.

A. Dilution factor (by natural ground-water flow)

B. Instrument-detection limit

C. Ground-water velocity - effective porosity
hydraulic gradient
hydraulic conductivity

II. Pump-Test Design Criteria

A. Pumping rate - available drawdown
hydraulic conductivity
storage coefficient

B. Selection of pump - minimum well size

C. Drawdown versus distance (instrument detection limit)

III. Purposes of Testing

A. Directional properties of the formation (wells at different
directions)

B. Scaling effect (wells at different distances)

IV. Barametric Efficiency - gives indication of storage coefficient

A. Barometric pressure change

B. Static water-level change

V. Slug Tests - hydraulic-conductivity profiles

VI. Linear-Flow Testing versus Radial-Flow Testing

A. Linear-flow testing - tracer test (let natural flow carry
the tracer)

B. Radial-flow testing - tracer test (under conditions of induced
ground-water flow)

- pump test (to get directional properties)

TDS/for SCW
11/28/86

PROJECT 1057 Fig. 17
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1O1/MFW/86/11/07/MEETING

(Draft)
CONCLUSIONS OF NRC BWIP HYDROLOGY REVIEW TEAM MEETING

NOVEMBER 6-7, 1986

° STP 1.1 still provides a viable strategy for hydrologic testing at
BWIP, although it should be amended to provide for characterization of
effective porosity. The strategy is compatible with both deterministic
and pseudo-stochastic (deterministic-stochastic) approaches to predict
groundwater travel time because it provides for the collection of
defensible data at a variety of- scales.

' Piezometric baseline may be established with respect to (1) pre-testing
piezometric trends, (2) conceptual model development, and (3) predicting
groundwater travel time and other performance measures.

° There is a consensus that adequate LHS testing needs to be conducted at
Hanford prior to installation of the Exploratory Shaft. This consensus
is based on observed complications that have occurred at WIPP and on
professional judgement about the hydrogeologic system at BEIP.

° Unresolved questions associated with the hydrologic testing strategy in
STP 1.1 include:

- At what scale(s) should effective porosity be characterized at
Hanford to support compliance demonstrations against 10 CFR
Part 60?

- How should DOE determine (and NRC review) the adequacy of
hydraulic testing relative to site performance? STP 1.1 provides
the logic, but how should this be implemented?

- What types of hydrologic information will be needed for licensing
the Hanford site but are not provided for in STP 1.1?

- Does the strategy in STP 1.1 address all the uncertainties
associated with hydrologic testing that were discussed at the
uncertainty workshop on November 4-5?

- Is the testing strategy presented in STP 1.1 the only strategy
that would be acceptable to the NRC? What are lieljy alternative
strategies?
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NOTES ON QA CHECKLIST FOR BWIP HYDROLOGY DATA REVIEW

Before we can judge the adequacy of the QA measures applied
to these data, we need to know how they are to be used. If :
they will become part of the license application, they will
need to meet Subpart G of Part 60 by meeting all of the
specific requirements there, or undergo a qualification
process as outlined in our GTP of qualification of existing
data. It is highly unlikely that the QA for these data will
meet all of the specific provisions of Subpart G (or the QA
Review Plan) at this time. The BWIP QA program is not
qualified now and it is not likely that the data collected
under it in the last two years will meet all of the specifics
in Subpart G. If DOE asserts that the program has met
Subpart G, we will have to independently verify that
assertion or prove to them that it does not. Some specific QA
areas to look at which are likely to be troublesome for them
are the following:

1. Is there a history of audits by technical and QA staff
for verifying the quality of work?

2. Have inspections/surveillances been performed during the
conduct of tests to verify that procedures were followed?

3. How were deviations from procedures documented and
controlled?

4. Is there evidence of a training and indoctrination program
for persons preparing test procedures, collecting data,
analyzing data, etc.?

5. Has there been involvement by an independent QA
organization in auditing, inspection, sign-off on procedures,
etc.?

6. Have periodic management assessments of the effectiveness
of the QA program been made?

7. Has the QA program been conducted under a Plan/manual
which meets the guidance in the QA Review Plan?

If these data are expected to be used in licensing, it may be
possible to do so through one or several of the processes
outlined in our GTP on qualification of existing data. In
this case, the documentation of what was done, and assessing
its technical adequacy, are the most important things to look
for and the questions now in the DWH data review procedure
are pretty good, along with the "prompts' prepared by WMGT
for this data review. For reference, the questions from the
data review procedure are the following:

I.Is the procedure traceable and complete, and is it in
written form? - -



2.Is it a "standara" procedure?

3. If non-standard, how was the procedure developed,
reviewed, documented, and approved? For example, COE, USBM,
USBR, USGS, NBS, or other (internal) purposes.

4. Have there been revisions, and how were the revisions
reviewed, documented, approved, and implemented?

5. What instrumentation is used for the test?

6. How were the reliabilities of the instruments established?

7. What are the instrument calibration histories?

8. Are the calibrations traceable to national standards?

It would be useful if our technical staff could make some
preliminary Judgments about whether there is enough
documentation to possibly support use of these data in
licensing. We expect DOE to try to qualify data, not just at
BWIP but at other sites too, and this is a good opportunity
to begin todetermine whether specific data meet the
requirements in our GTP on qualifying data.

JEK
11/25/86
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Record Number BH86- Paqe of
Reviewer(s) !

Affiliation
Date

HYDROLOGY DATA REVIEW CHECKLIST

TOPIC:

TYPE OF DATA (circle one):

a. hydraulic head b. hydraulic characteristic c. structural/stratigraphic
d. ext. boundary e. hydrochemistry f. geophysical
G. other

TESTING INFORMATION (applicable) (not applicable)

Identifier Depth Interval (ft) (m)

Unit Effective Depth Interval (ft) (m)

Test Type Reference

Time Date

REFEFENCED PROCEDURE

COMMENTS:

Borehole -Unit Depth Interval -
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Record Number BH86- Page of
Reviewer(s) -

Affiliation
Date

HYDROLOCY DATA REVIEW CHECKLIST
CONTINUATION SHEET

COMMENTS:

Borehole Uni t Depth Interval
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DISTRIBUTION
VJM File 101 (v/o sec.info)
SASS r/f (v/o sec.info)
WXGT r/f (v/o sec.nf o)
6Rrowning
MBell DCbery (RES)

MEMORANDUM FOR: Paul Hildenbrend, BWIP Project Manager JLinehan FRCook
WMRP, Division of Waste Management PJustus PDR (v/o

UFliegel security in

FROM: Michael F. Weber, WMGT HWeber & r/f RJohnson
Division of Waste Management N~o1ean NStill

SUBJECT: PREPARATION PACKAGE FOR BWIP HYDROLOGY DATA REV!FW.
DECEMBER 2-5, 1986

In accordance with guidance provided by WM.PP on the preparation for NRC-DOE HLW
Data Reviews, this memorandum provides the products required by items 1-8 of
the guidance (cf. memorandum dated March 28, 1985, from Miller to Barrett and
others). I am submitting this to you in preparation for a BWIP Hydrology Data
Review at Richland, Washington from December 2-5, 1986. Please note that we
plan to visit outcrops of the Columbia River Baselts at Creston, Washington, on
Monday before the data review. This site is being investigated by In-Situ
Incorporated under contract to NRC(RES) to study groundwater flew end
cortairinant transport in saturated fractured geologic media. The visit and
the data review have been coordinated with Don Chery (RES), NRC project
efficer for the In-Situ contract. We endorse Dr. Chery's consideration of RES
contractor (!n-Situ) participation in the data review. The data review
pre-meeting is being planned with SNL, NWC, Williams and Associates, and RES
staff and contractors for the middle of October (October 16-17, 1986). Please
contact me if you have any questions or comments about this memorandum or the
enclosed documents.

Item 1: Establish Need for Data Review

WM needs to perform this data review to assess the scope and reliability
of hydrologic characterization data for the ferford site to prepare for
review of the SCP and the FYIP Hydrologic Testing Strategy. Subordinate
objectives include:

A. To obtain recent hydrologic characterization information
[no Data Reviews have been performed since December 1984; information
available to NRC staff is, in general, more than one year old (i.e..
the lag time between data collection and release to NRC is greater
than one year)).

B. To initiate technical assessment of recent hydrologic characterization
information.

C. To identify types of hydrologic characterization information that are
currently available to BWIP and will likely be considered in the SCP.

3 qsL02
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D. To certirue assessment of hydrologic characterization techniques
already implemented by BWhIP.

E. To continue assessment of past QO procedures and practices used for
hydrologic characterization.

Travel funds have been budgeted within WMGT for M. Weber and N. Coleman to
attend a Data Review/Meeting during the month of December.

Item ,: letter of Request

A letter to DOE requesting the data review is provided as Enclosure 1.
The letter idertifles the specific types of data that NRC wants to review
and requests a catalog of data that DOE wishes to bring to 14PC's
attertler.. The letter also invites DOE to attend the visit to the Creston
site on the day before the data review.

Item 3: Inform Or-Site Representative

I notified F. Robert Cook about the tentative deter for the data review
during the week of September 29, 1986.

Item 4: Coordinate Participants

NRC staff participants in the data review include M. Weber and N. Coleman
from WMGT, P. Hildenbrand from hWlRP, Don Chery from RES. Contractor
participants include Williams and Associates--Gerry Winters, Roy Williams,
and Dale Ralston; Nuclear Waste Consultants--Mike Galloway, Fred
tarinelli, and Adrian Brown; Sandia National Laboratory--Paul Davis; and a
representative from In-Situ Incorporated (RES contractor). The schedule
for the data review and a sample data review checklist are included as
enclosures to a draft letter to DOE that transmits security information
for data review participants (Enclosure 2). The review checklists may be
modified, as appropriate, by individual reviewers based on the type of
information under review..

Item 5: Logistics

Time and place for the data review have not beer established as of this
date. They should be identified by DOE-RL 'once the data review is firmly
established and endorsed by NRC and DOE. Once the data review is
confired with DOE-RL, we should hold a conference call with DOE-RL to
confirm the availability of data and finalize the logistics for the data

)FC :WMGT :WMGT -
.___ ,____ :_.…a _ _ _- - - -a ____- - -----------

4AME :I4Weber :MFliegel. :
._… ___ ------------ --___-_-_--- -_…---… _- -e -----------

)ATE :86/10/ :86/10/ :
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review. There are no special requirements or materials requested from DOE
for the date review. We plan to use F. Robert Cook's Personal Computer
during the data review for tracking data review checklists end comment
preparation.

Item 6: Specific Data Needs

Specific date reeds have been identified in the letter to DOE requesting
the data review (see Enclcsure 1).

Iterm 7: Transmittal of Schedule, Checklist, and Security Information

Erclosure 2 is a letter to DOE thet transmits the schedule, checklist, and
security information for NRC participants in the data review. This letter
car be transmitted once NRC staff (IM(h, SMRP, and OR) reaches agreement
on the schedule and checklist 'or the ceta review. aWe are awaiting
adeiticral security information from RES.

Item 8: Travel Authorizations

Travel authorizations for P. Veber and N. Coleman are in preparation.

I will brief NRC staff and contractor participants about conduct of NRC-DOE
data reviews at the pre-meetino to ensure that all tear members understand and
accept their responsibilities and the ground rules for data reviews. Specific
review- resporsibilities will also be assigned. Several contractors
participated in the last BWIP hydrology data review, so they should already be
feaillar with the scope and conduct of HLW data reviews. Please contact me if
vou w'sh to discuss the scope, objectives, and content of the pre-meeting.

-ichael F. Weber
Geotechnical Branch
Division of Waste Management

Enclosures:
As Stated

Jecwd*6 I,% CoAlds An.0 9 /d v/u44 uw

V. >,t6.4^ {*ar) %*' /5t40. -({zC)>* 2~t-~<

3FC :WMGT :WMGT l

DATE- - -- - -- - -- - - - -- - --- - - - - -
NAME :MWeber :MFliegel :

DATE :86/10/15 :86/10/

W.



I .
. a

IOI/MFW/86/09/04/LTTR

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

Dear Mr. Olson:

In response to telephone conversations between our staffs, NRC is proposing
a Dete Review for hydrologic characterization information from the Harfcrd
site during December 2 through 5, 1986. We propose that the data review start
on Tuesda! morning at 8:00 and terminate on Friday afternoon at 3:00. The
data review should be conducted on the Hanford Site, where relevant data are
easily accessible. The purpose of the data review is to assess the scope and
reliability of hydrologic characterization informatier to help prepare NRC for
review of the Hanford Site Characterization Plan and BWIP's hydrologic testing
strategy.

The enclosed list identifies the specific types of date that we would like to
evaluate during the data review. The list distinguishes between
data that NRC wants to review and data that NRC may review if time permits.
If there is additicr.al hydrologic information that you wish to call to our
attention, please provide us with a "data catalog" of this information by
November 30, 1986. This catalog should describe the type, amount, and
availability of relevert data.

We also invite your staff to participate in a pre-reviev: visit on December 1
to Creston, Washincter, where In-Situ Incorporated is performing hydrologic
stress and tracer tests under contract to ARC. The purpose of the testing is
to evaluate groundwater flow and cortaninant transport in saturated fractured
media, which is. of significant interest to BWIP because the testing will be
conducted in the Columbia River Basalts. NPC staff and contractors will drive
to the site from Spokane, Vashington, and will conclude the trip by driving to
Richland along the Columbia River north of the Hanford site.

3FC :WM4T :WMGT -:WMGT :WMGT :WMRP :WMRP :WMRP
____ :____ __-s _ _ _ ----------

1AtME :Mhteber :NColeman :MFliegel :PJustus :P~ildenbrand:Rdohnson :X1Linehan

)ATE :86/10/ :86/10/ :86/10/ :86/10/ :86/10/ :86/10/ :86/10/
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Please cortnct Paul Hildenbrand (427-4672) of my staff to arrange the
logistics of the Data Review or Michael Weber (427-4746) to disctuss the
technical irfcrmation to be reviewed or the pre-review visit to Creston.

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

Safety ane Sifeauards

Enclosure:
As Stated

cc: JKnight, DOE-HQ

!FC :WMGT :WMGT :WMGT :WMGT :WMRP :WMRP :WMRP
____ _____ ------------ :… …-- - - - - - - -- …-----------

NAME :MWeber :NColeman :MFliegel :PJustus :PPlldenbrand:RJohnson :JLinehan
___ _e ----- ----- _ -- -- --- -- ----- ----- ____ ---------- __ ----------_--_._ _ __ _-

DATE :86/10/ :86/10/ :86/10/ :86/10/ :86/10/ :86/10/ :86/10/
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LIST OF INFORMATION FOR REVIEW AT THE
BWIP HYDROLPGIC DATA REVIEW, DECEMBER 2-5, 1986

1. lrformation to be Reviewed

*A. Water level data collected at primary monitoring facilities (e.o.,
PC-19/20.'22 and the RRL-2 clusters; RRL-14; DC-4; DC-23; McGee Well)
since May 1985.

B. Reduction of water level data to filter out external influences such
as barometric are earth tidal effects (e.g., use of HEADCO or similar
procedures to process water level and pressure datea.

*C. Documentation of pressure responses of piezometers during packer
inflation (e.g., packer inflation in RRL-2C flow interior piezometers).

C. Results of recent (since 6/85) laboratory calibration tests on
cw'rhole pressure transducers.

wE. Results of recent (since 12/84) hydraulic testing conducted in
conjunction with drill and test programs (e.g., DC-18) and well
construction and development programs (e.g., DC-23 and RRL-2B/C).

*F. Records pertairing to drilling fluid losses that occurred during
drilling of DC-23, DC-18, and RRL-17.

*G. Hydrochemistry data from the site collected since 1/85, especially
data from DC-23V'/GR, RPL-2, DC-18, and the Westbay Installation in RRL-14.

H. Current operational status of the Westbay Installation at RRL-14.

I. Ana'ysis arn control of the composition of water actually used to
fill piezometer tubes in DC-19/20/22123, RRL-2C, and other monitoring
facilities.

II. Information that may be Reviewed

A. Interval testing reports that have not yet been formally docufrerted
and/or released.

B. Results and procedures used to test the permeability of grout used in
the rested piezometers installations (e.g., RRL-2C).

*C. Stratigraphic, geophysical, and completion data for DC-23W/GR.

D. Gerphysical and water level information relevant to characterization
of the 'Yakima Barricade" structure (i.e., Cold Creek "Barrier"!.

* NRC may request this information in releasable hard copy.
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ALL DATA ON
DC-18, DC-23GR, AND DC-23W

FOR
NRC DATA REVIEW

SUBJECT

AV etJ
BRMC NO.DAP NO. BOREHOLE

03-00085
03 -00103
03- 00104
03-00106
03-00107
03-00108
03-00109
03- 00124
03-00147

03-00148

03 -00161
03-00216
03 -00218
03-00220
03-00235
03-00239
03-00240
03 -00241
03-00242
03-00243
03-00244
03-00265
03-00272
03-00303

03 -00311

03-00316
03-00323
03-00324
03-00325
03-00326
03-00329
03-00337
03-00338
03-00339
03-00340
03-00341
03-00342
03-00343
03-00347
03-00367
03-00368

B062701
B070011
B070017
B067922
8070016
B070014
.8067942
B085767
B067915

B067916

B085582
B062785
B062783
B062974
B089157
B088332
B089154
B088331
9089153
B089161
8089152
8088560
8088559
B089868

B089880

8093012
B093023
8093020
8089908
B093022
8093025
B089888
8089889
8089890
B089891
B089892
B089895
B089893
B089899
8095106
B095102

BOREHOLE GEOLOGIC LOGS
SHIFT REPORTS
GEOLOGIC LOGS
GEOLOGRAPH LOGS
MUD ENGINEERING REPORTS
DEVIATION SURVEYS
METHANE DETECTION
SHIFT REPORTS
BOREHOLE SEDIMENT CORE DATA
LOGS
BOREHOLE BASALT CORE DATA
LOGS
SHIFT REPORTS
VISULOGGERS (VISULOGS)
GEOPHYSICAL LOGS
BOREHOLE INFORMATION SHEETS
GEOPHYSICAL LOGS
SHIFT REPORTS
GEOLOGRAPH CHARTS
SHIFT REPORTS
GEOLOGRAPH CHARTS
MUD ENGINEERING REPORTS
VISULOGS
BOREHOLE TEST INFORMATION
GEOPHYSICAL LOGS
SENTINEL GAP FLOW TOP
TESTING DC-23 TEST DATA
ROSALIA FLOW TOP HYDRAULIC
TEST DATA
GEOPHYSICAL LOGS
DEVIATION SURVEY
BOREHOLE GEOLOGIC LOGS
IADC REPORTS
SHIFT REPORTS
GEOLOGRAPH CHARTS
WELL SERVICE REPORT
WELL SERVICE REPORT
WELL SERVICE REPORT
WELL SERVICE REPORT
VISULOGS
SHIFT REPORTS
GEOLOGRAPH CHARTS
BOREHOLE INFORMATION SHEETS
SHIFT REPORTS
GEOLOGRAPH CHARTS

DC-23GR
DC-23W
DC-23W
DC-23W
DC-23W
DC-23W
DC-23W
DC-23GR
DC-18

DC-18

DC-23W
DC-23W
DC-18
DC-23W
DC-18
DC-18
DC-18
DC-23GR
DC-23GR
DC-23GR
DC-23GGR
DC-23W
DC-18
DC-23GR

DC-23GR

DC-18
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-18
DC-18
DC-23W
DC-18
DC-18

I



II

ALL DATA ON
DC-18, DC-23GR, AND DC-23W

FOR
NRC DATA REVIEW

a UAM o_ .V -

DAP NO. BRMC NO. SUBJECT BOREHOLE

03-00372
03-00441
03-00442
03-00444
03-00465
03-00466
03-00468

B093357
8095306
B095308
B095309
B083610
B083611
8083613

SHIFT REPORTS
SHIFT REPORTS
GEOLOGRAPH CHARTS
SHIFT REPORTS
SHIFT REPORTS
GEOLOGRAPH CHARTS
SHIFT REPORTS

DC-23GR
DC-18
DC-18
DC-23GR
DC-is
DC-18
DC-23GR

2



II f

GEOPHYSICAL LOGS
FOR

DC-23GR AND DC-23W

NRC DATA REVIEW

0 -A - 4-R- -k;,- Av t,, o-\_ $
DAP NO.

03-00184
03-00201
03-00212
03-00217
03-00237
03-00263
03-00273
03-00318
03-00320
03-00321
03-00361
03-00363
03-00447

BRMC NO.

B085701
B062745
B089155
B062784
B089159
B088556
8088558
B093010
B093011
B093013
B093232
B093230
8094048

SUBJECT

GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL
GEOPHYSICAL

LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS
LOGS

WSA . L4 &* ' I

BOREHOLE

DC-23W
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-18
DC-23GR
DB-15
DC-23GR
DC-23GR

03-00448 B083607 GEOPHYSICAL LOGS
03-00449 B094049 GEOPHYSICAL LOGS



II

DAP NO. BRMC NO.

03-00072 8057390

03-00073 B057391

03-00074 B057392

03-00075 B057393

03-00076 B057394

03-00457 B094052

03-00458 B083609

ALIBRATION RECORDS
FOR

NRC DATA REVIEW

A pr2KL LUwJ.
SUBJECT

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

CALIBRATION RECORDS FOR
SUBSURFACE PROBES

.m jv-k 14-�

SELING SINGLE

SELING TRIPLE

SELING SINGLE

SELING TRIPLE

SELING

SELING SINGLE

SELING SINGLE



FIELD TEST REQUIREMENTS FORM/
FIELD TEST INSTRUCTION

FOR
NRC DATA REVIEW

STRATIGRAPHIC
FTRF FTI BRMC NO. BOREHOLE HORIZONS LOCATION

60901 60901 8094099 RRL-14 SADDLE MNT. BOOK 4
WANAPUM
GRANDE RONDE



I i

'. , VUso, 9& dl. b M. IvAtew-
V. Hydrochemistry

- Hydrochem kcal data since
.January 1985 for DC-23 W/GR

- Data used in the EQ3/6 model

SOP C-2.4
BOP C-4.71

N/A
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DATA REVIEW SCHEDULE

DOE-NRC HYDROLOGY DATA REVIEW FOP
THE HANFORD SITE, DECEMBER 2-5, 1986

Tuesday, December 2

8:00 Introduction and Objectives Hildenbrand/NtRC
Mecca/DOE

8:15 Initiate Review NRC

Water level edta
Filtering for External Influences
Packer pressure responses
Calibration lab tests

11:30 Information Requests/Clarifications NRC
telE

12:00 Lunch

1:00 Resume Review NRC

Water level data (continued)

4 -P information Requests/Clarifications NRC
DOE

4:30 Sumrary (if appropriate) NRC/DOE

4:45 Break

Wednesday,

8:00

11:30

12:00

1:00

December 3

Resume Review

Hydraulic testing results

Information Recuests/Clarification

Lunch

Resume Review

Hydraulic testing (continued)

Information Requests/Clarificatlon

NRC

NRC
DOE

NRC

4:00 HlPC
DOE



4:30

4:45

Thursday,

8:00

11:3(

12:0(

1:00

4:00

Summary (if appropriate)

Break

December 4

Resume Review

Hydrochemistry data
Westbay operation
Piezometer tubes

Carry-over information

3 Informaticn Requests/Clarificatior

) Lunch

Resume Review

Hydrochemistry data (continued)
Carry-over (continued)

Information Requests/Clarificatior

NRC/DOE

NRC

NRC
DOE

NRC

NRC
DOE

NRC/DOE

NRC

NPC
DOE

NRC

NRC/DOE

4:30 Summary (if appropriate)

5:00 Break

Friday, December 5

8e00 Resume Review

Carry-over information
Category II informatior

11:30 Information Requests/Clarificatior

11:45

12:45

1:30

Lunch

NRC Caucus

Summary of Immediate Observations
and Data Review Wrap-Up

Adjourn2:30



I II

Record Number BH86-
Reviewer
Affiliation_

Date _ _

HYDROLOGY DATA REVIEW CHECKLIST

TOPIC:

TYPE OF DATA (circle one):

a. hydraulic head
d. ext. boundary
g. 0A Record

b. hydraulic characteristic
e. hydrochenistry
h. other

c. structural/stratigraphic
f. geophysical

TESTING INFORMATION (applicable) (not applicable)

Identifier Depth Interval (ft) (m)

Unit Effective Depth Interval (ft) (Al)

Test Type Reference
-

REFERENCED PROCEDURE

COMMENTS:

Borehole Uni t Depth Interval



,

Record Number BH86-
Revipwpr
Affil1 ation

Date

HYDROLOGY DATA REVIEW CHECKLIST
CONTINUATION SHEET

Page of

COMMENTS:

Borehnle Unit Depth Interval
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PERSONNEL INFORMATION FOR NRC STAFF/CONTRACTORS
ATTENDING HYDROLOGY DATA REVIEW (DECEMBER 2-5, 1986)

Name

Michael F. Weber

Neil M. Coleman

Paul Hildenbrand

James E. Kennedy

Gerry Winter

Roy Williams

Dale Ralston

Michael Galloway

Fred Marinelli

Adrian Brown2

Paul Davis

Soclal Security Number
__

._w

_

.,_
_
_t

'_

.

Birthdate

w

-w

-w

mfa

Affiliation1

#RC

NRC

NRC

NRC

WA

WA

WA

%WC

, WC

NLC

SNIL

2NRC- U.S. Nuclear Regulatory Commission; W!A- W1liam's and Associates Inc.;
IJWC Nuclear Waste Consultents, !nc.; SNL- Sandia National Laboratory

2Adrian l _
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/i;ke Ga/owo
I. Monitoring Installation

- Drilling fluid losses

- 1 r)ldh4 . Mte{ itkI,41

Desk Instruction Dl-75220-029
Appendix to SD-BSWI-TC-026

- Integrity testing status

- Operational status of Westbay at RRL-14

- Composition of water in piezometers

- Procedures and results of grout testing

BOP C 2.8

Statement of Work
Verification Plan

SOP C-2.4
fOP C-4.71
Desk Instruction DI-75220-030

BOP C-4.61

- Completion data for DC-23W/GR See SD-SWI-TC-026



I

INDEX OF INFORMATION

I. Monitoring Installation

1. Drilling Fluid Losses

- Tabulation of RRL-17 losses

- Responses in wells during construction and testing of DC-23W
and DC-23GR

- Daily drilling status

- RRL-28/2C completion report (SD-BWI-TI-329)

- Effects of drilling and testing at OC-23W (SD-BWI-TI-313)

2. Integrity Testing Status

- Draft integrity testing report for RRL monitoring boreholes

3. Operational Status of Westbay at RRL-14

- Westbay's site visit reports

- Meeting Minutes

4. Composition of Water in Piezometers

- RRL-2B/2C completion report (SD-6WI-TI-329)

- DC-19,20, and 22 completion report (SD-BWI-TI-226)

- Chemical data bailed from DC-l9, 20, 22, and RRL-2C

- RRL-14 Westbay probe chemistry data

5. Procedures and Results of Grout Testing

-RRL-2B2C completion report (SD-BWI-TI-329)

6. Completion Data for DC-23W6R

- As-builts of DC-23W

- Effects of drilling and testing at DC-23W (SD-BWI-TI-313)

- Drilling and Testing Specifications for DC-23WGR (SD-BWI-TC-026)



II. Geologic Information - Hydrogeology ( 'Pot Ad 'Da v4 , i 4Le&tve

- Stratigraphy and geophysical data for J
DC-23W/GR SOP C-2.10

- Geophysical and water-level data relative
to Yakima Barricade impedement BOP C-2.12 ((8/27/86)

TOP HT-ES-201 (>8/27/86)
BOP C-3.6



I-

I 4

GEOPHYSICAL DATA OF THE TAKIMIJA BARRICADE AREA

Simple Bouguer Gravity Map.

Ground Magnetic Map..

Supraa.salt Stratigrapluc Section G-Gyf.

Reproessing and Interpretation Seismic Reflection.
Data, Hanford Site, Pasco Basin, South-Central Washington.

SD-BWI-TI- 177

Plates 9a,15,28 and 29

a



M2.t Hydraulic Head Related Information Available 2
Hug Wvr-T',,~ ,,h I& v8 , m " Al 9-f c a14L- *A dw

- Water-level data at primary monitoring
facilities since May 1985

- Reduction of water-level data to
filter out external influence

- Lab calibration of pressure transducers

BOP C-2.12 (<8/27/86)
TOP HT-ES-201 (>8/27/86)

Comp. Brief #00263
RHO-BWI-ST-71P (HEADCO)

BOP C-1.3
QAPP 12.101
HEDL Procedures

%.)~ - L 7 ~ I Cj

b't, i. itL-^A(. ftL%5



Water level data and hydrographs are available for these facilities.

%'O

00001:
00002:
00003:
00004:
00005:
00006:
00007:
00008:
00009:
00010:
00011:
00012:
00013:
00014:
00015:
00016:
00017:
00018:
00019:
00020:
00021:
00022:
00023:
00024:
00025:
00026:
00027:
00028:
00029:
00030:
00031:
00032:
00033:
00034:
00035:
00036:
00037:
00038:
00039:
00040:
00041:
00042:
00043:
00044:
00045:
00046:
00047:
00048:
00049:
x
00049:
00050:
00051:

ENYEART
FORD
MCOEE/RCT
QOBRIAN
BH-17
DO-i
DE-2
DE-4
DB-7
DB-9
DB-12
DB-13
DB-14/IBI
DB-14/ROT
DB-15
DC-1/GRC1
DC-I/GRC2
DC-L/UTB
DC-l/UTT
DC-I/WPC
DC-2
DC-4
DC-5
DC-7
DC-12
DC-15
DC-16B
DC-16C
DDH-3
DH-GB
DH-27
DH-26
RRL-2A
RRL-2E
RRL-6B
299-E25-10
299-E26-1
299-E26-8
299-W19-1
299-W19-4/BRS
299-W19-4/MRS
699-25-70
699-32-70B
699-32-72
699-32-77
699-35-78A
699-37-B2A
699-42-40ABC
699-43-42

ROCKY COULEE FLOW TOP

KAIOTN INTERBED
ROSALIA FLOW TOP

GRANDE RONDE - SCHWANA SEQUENCE (LOWER)
GRANDE RONDE - SCHWANA SEQUENCE (UPPER)
UMTANUM FLOW BOTTOM
UMTANUM FLOW TOP
COMPOSITE WANAPUM

BASAL RINGOLD
-MIDDLE RINGOLD

3 DATA FILES 1 COLOR PLOT

699-43-42
699-43-68
699-47-50



00001: ENYEART

00052:
00053:
00054:
00055:
00056:
00057:
00056:
00059:
00060:
00061:
00062:
00063:
00064:
00065:
00066:
00067:
00068:
00069:
00070:
00071:
00072:
00073:
00074:
00075:
00076:
00077:
0007e:
00079:

699-49-79
699-50-53
699-50-85
699-50-85/LR
699-52-46A
699-53-50
699-54-45A
699-54-45B
699-54-57
699-55-50A
699-55-SOC
699-55-SOD
699-55-57
699-56-53
699-59-55
699-61-62
DC-19AD
DC-19C

DC-20A.D
DC-20C

DC-22A.D
DC-22C

DC-23W

MIDDLE RINGOLD
LOWER RINGOLD

3 DATA FILES
6 DATA FILES

3 DATA FILES
6 DATA FILES

3 DATA FILES
6 DATA FILES

3 DATA FILES

RRL-2 6 DATA FILES



. I

00001: ENYEART

00052: 699-49'
00053: 699-50'
00054: 699-50'
00055: 699-50.
00056: 699-52'
00057: 699-53-
00058: 699-54-
00059: 699-54-
00060: 699-54-
00061: 699-55-
00062: 699-55-
00063: 699-55-
00064: 699-55-
00065: 699-56-
00066: 699-59-
00067: 699-61-
0006E: DC-19A.
00069: DC-19C
00070:
00071: DC-20A.
00072: DC-20C
00073:
00074: DC-22A,
00075: DC-22C
00076:
00077: DC-23W
00078:
00079: RRL-2

-79
-53
-85
-85/LR
-46A
-50
-45A
-45B
-57
i-50A
i-SOA

i-SOD
-57
-53
-55
-62
Ad V

MIDDLE RINGOLD
LOWER RINGOLD

3 DATA FILES
6 DATA FILES

3 DATA FILES
6 DATA FILES

3 DATA FILES
6 DATA FILES

3 DATA FILES

6 DATA FILES

I D

-
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cbDe. a fW4 -isv, 1P2)Q '

IV. Hydraulic Testing Data
- Document pressure responses in

piezometers

- Results of recent hydraulic testing

- Well construction and development
program since December 1984

- Internal testing reports not yet
formally released

BOP C-2.12
BOP C-2.13

8OP C-2.8

Drilling and Testing
Specification

N/A



I I

PROCEDURES FOR
FIELD TEST REQUIREMENTS FORM/

FIELD TEST INSTRUCTION
FOR

NRC DATA REVIEW

QAPP 11-205
PMPM 8-113
QAPP 17-101
BOP C-2.16
BOP C-2.17
BOP C-2.16
BOP C-2.17
BOP C-2.4
BOP C-2.8
BOP C-2.10
BOP C-2.12
BOP C-2.13
BOP C-4.71
BOP C-4.73
BOP C-4.82
SD-BWI-TC-013
(REV. 3)
SD-BWI-TC-026
(REV. 2)
SD-BWI-TC-026
(REV. 3)

DATA ACQUISITION PACKAGE
RECRODS SUBMITTAL VIA CERTIFIED TRANSMITTAL PACKAGES
BWIP RECORDS MANAGEMENT SYSTEM
(INTERIM) BOREHOLE TEST REQUIREMENTS FORM
(INTERIM) BOREHOLE TEST INSTRUCTION
(EXTENSION) BOREHOLE TEST REQUIREMENTS FORM
(EXTENSION) BOREHOLE TEST INSTRUCTION
GROUNDWATER SAMPLING AND ANALYSIS
HYDROLOGIC FIELD TESTING PROCEDURES
GEOPHYSICAL WELL LOGGING
HYDRAULIC HEAD MONITORING PROCEDURES
TRANSMITTAL OF PIEZOMETRIC DATA
GROUNDWATER SAMPLING, OFFSITE SHIPMENT, AND STORAGE
SOLUTION CHEMISTRY LABORATORY OPERATING PROCEDURES
FIELD ANALYSIS METHOD
DRILLING AND TESTING SPECIFICATIONS FOR BOREHOLE

HYDROLOGIC CHARACTERIZATION

HYDROLOGIC CHARACTERIZATION



PROCEDURES FOR
CALIBRATION RECORDS

FOR
NRC DATA REVIEW

QAPP 12-101

SOP C-1.3
(4/84)

BOP C-1.3
(10/82)

CALIBRATION AND CONTROL OF MEASURING AND TEST EQUIPMENT

MEASURING AND TEST EQUIPMENT CALIBRATION

INSTRUMENT CALIBRATION



BOREHOLE TEST REQUIREMENTS FORM/
BOREHOLE TEST INSTRUCTION

FOR
NRC DATA REVIEW

STRATIGRAPHIC
BRMC NO. BOREHOLE HORIZONSBTRF BTI LOCATION

60301 60301
60403 60403
60402 60402
60405 60405
60406 60406

60406-A
60602 60602

60602-A
60304 60304

60304
60305 60305

60305-B
60305

60503 60503
60601 60601-A

60601-B

60306 60306
60501 60501

60603 60603
60604 60604

B088760
B093024
B088764
B088804
B093008
B094051
B083608
B094050
B089835
B093231
B089870
B093014
B093228
8093229
8095131

B095132

DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-23GR
DC-18
DC-18
DC-18
DC-18
DC-18
DC-18
DC-18

GINKGO
WANAPUM
ROCKY COULEE
COHASSETT
BIRKETT
GRANDE RONDE
GRANDE RONDE
GRANDE RONDE
PRIEST RAPIDS
PRIEST RAPIDS
ROZA
SENTINEL GAP
ROZA

FRENCHMAN
SPRINGS
FRENCHMAN
SPRINGS
UMTANUM
HANFORD -
RINGOLD

UMTANUM
MCCOY CANYON
BIRKETT
COHASSETT I
COHASSETT 2
ROCKY COULEE
GRANDE RONDE 2

BOOK I
BOOK I
BOOK I
BOOK 1
BOOK 1
BOOK 2
BOOK 2
BOOK 2
BOOK 3
BOOK 3
BOOK 3
BOOK 3
BOOK 3
BOOK 3
BOOK 3

BOOK 3

BOOK 4
BOOK 4

BOOK 4
BOOK 4

BOOK 4

DC-18

B088678 DC-02-A2
B093544 DH-33

B093545 DH-33
B093795 RRL-14

a

60803 60803 B095318 RRL-14 GRANDE RONDE BOOK 4



HYDROCHEMISTRY DATA INDEX

Part 1 - Introductory Material

It Index
2. Abstract and illustrations: wEvaluation of Groundwater Tracers for

Columbia Plateau Basalt Aquifers at the Hanford Site. Washington.'

Part 2 - Hydrochemistry for Borehole DC-18

1. Stratlgraphic column for DC-18
2. Rosalia Flow Top
3. Roza Flow Top
4. Sentinel Gap Flow Top
5. Frenchman Springs Tectonic Zone
6. Ginkgo Flow Top

Part 3 - Hydrochemistry for Boreholes DC-23/W and DC-23/GR

1. DC-23/W (open hole through Wanapum)
2. Rosalia Flow Top
3. Sentinel Gap Flow Top
4. Ginkgo Flow Top
5. Umtanum Flow Top
6. 'Borehole Development History at DC-23/GR' (Draft Summary Report)

Part 4 - Notebooks

1. DC-23/W Field Notebook - Hydrochemistry
2. DC-23/GR Field Notebook - Hydrochemistry
3. DC-18 Field Notebook - Hydrochemistry
4. Sample Log Book. Vol. 1
5. Sample Log Book. Vol. 2

Part 5 - Database Printout, Since 1/1/85

1. Development Samples
2. Formal Samples
3. General Samples
(This Part excludes DC-18 and DC-23 data, which have been Inserted into
Parts 2 and 3, respectively).

Organization of Parts 2 and 3:

A. These data packages are arranged in stratigraphic sequence.

B. The organization of data for each stratum is as follows:



1. Summary of results (or appropriate production data, etc.) where
available.

2. The results of FORMAL sampling and analysis, at the end of the
pumping campaign.

3. Results of laboratory analysis of PRE-DEVELOPMENT samples (e.g.,
drilling fluid, Osystem" water, etc.)

4. Results of laboratory analysis of DEVELOPMENT samples (i.e.,
time-series samples collected during development pumping).

5. Results of FIELD ANALYSIS of pre-development or development samples.
These data sheets Include dates, times, and volumes.

Caution:

The FORMAL sample results are the results of laboratory analysis and have
not been corrected for residual contamination by drilling fluids. Further,
the Hydrochemistry Unit considers the FORMAL oxygen measurements to be
in error (see DC-18 internal letters summarizing the results of field
analysis).



I It



C) C)
PAGE 1 F J
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WATER LEVEL MEASUREMENTS DATA SHEET (Steel Tape Method)

Last Water Depth Measurement
Borehole: DC I ' - C Test Interval: PF2 '4 Fpids t ie From Previou5 Sheet: 2 3

Measuring Point Elevation: G31 62.' _ta4' /lJ Measuring Point: Top oF Pi;e-it' fLAIDe
Measuring Device (Unless

Surface Control Datum Elevation: S;2_._ 7Dt6SL Datum: _ Otherwise Indicated): 2
:300# sheeI 4ape "2

'rime Water Temp PrW~emr onn eu
( Mrs) Depth Itt F tr Readi . By

(s c) (,sI)

ilc/jf1Y 1156 231. '2 LW

foIV/16Y 1308 ;3 1.55 _

6o/6/t 1310 i 3t. 3 I-S

eo/'ztiA 1213 2 31.St LW
Wo/fi I 3 523(.57g _

oh/ 1 236 231. tO Lw
oi/qfufJi1ll 231.75 LW

to/l¢{e 1114 231.7#.L

/holE oqoo . ____ _____23 jAd h wI4C !e aE&k c'W c m __ Ate

DISTRIBUT"OII:
hite. Basat Record, Ret center

COnery - Author . Rd IY UtPink .Drilling & Testing Group . Reviewed y: UL _ _ _ _ _ _ __l
Goldenrod.- Site Deatnn (Name) (Datew

BDC6400.156.t (7.a4)



2 Dec 1986 i4c 4

Program:
File name:
Directory Pathname:
Borehole Number
Hydrogeologic unit:
Borehole locelion:
Latitude:
Longitude:
Probe seat de;th:
Borehole depth:
Measuring poi-t elevation:
Measuring poir.t identifier:
Measuring poirt description:
Control Datum elevation
Control datum identifier:
Monitored Inte-val:
Barometric Efficiency:
Comments: -W-er Level Data
Comment5:
Records in file: 299

WHYDAT Rev 6.3
ABRS00
DATA/MONITORING/ST8S/DCl9/
DC-19A
BASAL RIN6OLD
N 433,655 E 2,224,918

119.3623616
527.9 feet
804.1 feet

630.13 feet
Top of piezo
Datum + 2.71
627.42 feet
Brass cap
497-577 feet
59.0%

(below Control Datum)
(below Control Datum)
(above MSL)

tube
feet (Piezo tube stick-up)
(above MSL)

(below Control Datum)

FEET BELOW MEASURING POINT

rec. date depth flags rec date depth flags

243 8S.C0Z3135300 179.400 .FT20B I 252 85.0916132500 175.40C .FT20B I
1244 85.CZ-4134480 179.330 .FT20B I 253 85.09171355S8 179.22C .FT20E ,

1- 245 85.C4',132400 179.190 .FT208 I 254 85.0918132100 179.44C .FT20B
: 246 85.C.! 6135800 179.190 .FT20B : 255 85.0919123308 179.77Z .FT20B S
1 247 85.0-29132500 179.470 .FT2OB 1 256 85.0920134208 17S.93e .FT20B I

1 248 85.ez!0141000 179.588 .FT20B I 257 85.09231357OC8 179.96C .FT20B I
1 249 8S.C-1ll33700 179.410 .FT20E 1 258 85.092514050E 179.982 .FT208 I
I 258 85.8-1212590e 179.520 .FT20B 1 259 85.0927095402 179.77Z .FT20B I
1 251 85.ei3131880 179.570 .FT20B 260 85.0930142600 17S.868 .FT20B I
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Program
File neme7
Directory Pathname:
Borehole Numte-
Hydrogeologic unit:
Borehole location:
Letitude:
Longitude:
Probe seet de-th:
Borehole dept'.:
Measurin; point elevation,
Measuring poirt identifier:
Measuring poin't description:
Control Datum elevation
Control datum identifier:
Monitored interval:
Barometric Efficiency:
Comments: Weier Level Date

WHYDAT Rev 6.3
C_ROTOO
DATA/MONITORING/ST85/DCI9/
DC-19C
ROSALIA FLOW TOP
N 433,933 E 2,225,012
NA
NA
1662.0 feet (below Control Datum)
3983.0 feet (below Control Datum)
631.62 feet (above MSL)
Top of piezo tube
Datum + 2.45 feet (Piezo tube stick-up)
629.17 feet (above MSL)
Brass cap
1647-1686 feet (below Control Datum)
70.0%

Commente:
Records in file: 302

FEET BELOW MEASURING POINT

rec depth flags rec date depth flags

1 244 85.CSZ3133600 231.360 .FT202 1 253 B5.091E125000 231.250 .FT20E I
1 745 65.0eK4132400 231.280 .FT20B : 254 85.0917133800 231.140 .FT20B I
1 24E 65. C05130900 231.150 .FT20B 1 255 85.0918130500 231.360 .FT208 1

247 BS.0.0.6134300 231.200 .FT2QB 1 256 85.0915122200 231.560 .FT20B ,
24E 85.eEZ9130700 231.370 .FT20B 1 257 85.0920132400 231.570 .FT20B I

1 245 65.C-10135500 231.420 .FT20B I 258 85.0923133700 231.692 .FT206 I
1 25C 65.C-11132000 231.320 .FT20B 1 259 85.0925134700 231.670 .FT2eB 1

251 65.0-12124200 231.500 .FT20B 1 260 85.0927093700 231.650 .FT20E I
1 2E2 -5.E-13125900 231.520 .FT20B 1 261 85.0930141300 231.670 .FT20B 1

I_ '
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85.2105583 450.77 07 29 85 13 24 00
85.2115569 450.78 07 30 85 13 22 00
85.2125819 450.78 07 31 85 13 58 00
85.2134292 450.73 08 01 85 10 18 00
85.2144479 450.71 08 02 85 10 45 00
85.2153181 450.71 08 03 85 07 38 00
85.2164181 450.72 08 04 85 10 02 00
85.2175500 450.75 08 05 85 13 12 00
85.2185694 450.73 08 06 85 13 40 00
85.2196042 450.78 08 07 85 14 30 00
85.2205556 450.79 08 08 85 13 20 00
85.2215312 450.74 08 09 85 12 45 00
85.2223118 450.74 08 10 85 07 29 00
85.2234736 450.72 08 11 85 11 22 00
85.2246035 450.77 08 12 85 14 29 00
85.2255660 450.76 08 13 85 13 35 00
85.2264722 450.69 08 14 85 11 20 00
85.2275667 450.78 08 15 85 13 36 00
85.2285979 450.78 08 16 85 14 21 00
85.2293028 450.82 08 17 85 07 16 00
85.2304972 450.79 08 18 85 11 56 00
85.2315868 450.76 08 19 85 14 05 00
85.2324722 450.79 08 20 85 11 20 00
85.2335715 450.74 08 21 85 13 43 00
85.2345549 450.73 08 22 85 13 19 00
85.2355840 450.71 08 23 85 14 01 00
85.2364854 450.72 08 24 85 11 39 00
85.2374125 450.75 08 25 85 09 54 00
85.2385875 450.78 08 26 85 14 06 00
85.2395833 450.78 08 27 85 14 00 00
85.2405854 450.76 08 28 85 14 03 00
85.2415993 450.73 08 29 85 14 23 00
85.2425868 450.77 08 30 85 14 05 00

-85.2465785 450.73 09 03 85 13 53 00
*- 85.2475722 450.73 09 04 85 13 44 00

-85.2485583 450.78 09 05 85 13 24 00
- 85.2495819 450.83 09 06 85 13 58 00
. 85.2525590 450.68 09 09 85 13 25 00

85.2535903 450.70 09 10 85 14 10 00
* 85.2545674 450.67 09 11 85 13 37 00
l 85.2555410 450.70 09 12 85 12 59 00

-'85.2565542 450.67 09 13 85 13 18 00
85.2595590 450.65 09 16 85 13 25 00
85.2605799 450.77 09 17 85 13 55 00
85.2615562 450.76 09 18 85 13 21 00
85.2625229 450.57 09 19 85 12 33 00
85.2635708 450.37 09 20 85 13 42 00
85.2665812 450.39 09 23 85 13 57 00
85.2685868 450.41 09 25 85 14 05 00
85.2704125 450.50 09 27 85 09 54 00
85.2736014 450.43 09 30 85 14 26 00
85.2755903 450.49 10 02 85 14 10 00
85.2776090 450.43 10 04 85 14 37 00
85.2805764 450.64 10 07 85 13 50 00
85.2827521 450.46 10 09 85 18 03 00
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85.2846028
85.2876056
85.2895944
85.2915812
85.2945542
85.2965875
85.2985396
85.3016347
85.3026312
85.3036215
85.3046625
85.3056243
85.3086382
85.3106181
85.3126229
85.3155854
85.3176354
85.3196410
85.3226403
85.3296139
85.3316424
85.3337917
85.3366424
85.3385201
85.3404035
85.3434076
85.3455243
85.3475986
85.3506000
85.3525944
85.3544465
85.3576424
85.3606042
85.3616424
85.3646056
86.0019104
86.0034292
86.0064931
86.0086361
86.0106125
86. 0133771
86.0155910
86.0174875
86.0206174
86.0225021
86.0244236
86.0274944
86.0296083
86.0315604
86.0346125
86.0366285
86.0386187
86.0416396
86.0436507
86.0446340

450.54
450.45
450.57
450.52
450.64
450.57
450.43
450.47
450.36
450.37
450.44
450.45
450.50
450.46
450.53
450.51
450.43
450.41
450.66
450.63
450.61
450.61
450.53
450.61
450.50
450.55
450.52
450.60
450.65
450.66
450.72
450.73
450.77
450.79
450. 81
450. 83
450.83
450.70
450.60
450.59
450.59
450.68
450.72
450.56
450.47
450.55
450.47
450.58
450.62
450.50
450. 44
450.39
450.49
450.52
450.54

10 11 85 14 28 00
10 14 85 14 32 00
10 16 85 14 16 00
10 18 85 13 57 00
10 21 85 13 18 00
10 23 85 14 06 00
10 25 85 12 57 00
10 28 85 15 14 00
10 29 85 15 09 00
10 30 85 14 55 00
10 31 85 15 54 00
11 01 85 14 59 00
11 04 85 15 19 00
11 06 85 14 50 00
11 08 85 14 57 00
11 11 85 14 03 00
11 13 85 15 15 00
11 15 85 15 23 00
11 18 85 15 22 00
11 25 85 14 44 00
11 27 85 15 25 00
11 29 85 19 00 00
12 02 85 15 25 00
12 04 85 12 29 00
12 06 85 09 41 00
12 09 85 09 47 00
12 11 85 12 35 00
12 13 85 14 22 00
12 16 85 14 24 00
12 18 85 14 16 00
12 20 85 10 43 00
12 23 85 15 25 00
12 26 85 14 30 00
12 27 85 15 25 00
12 30 85 14 32 00
01 01 86 21 51 00
01 03 86 10 18 00
01 06 86 11 50 00
01 08 86 15 16 00
01 10 86 14 42 00
01 13 86 09 03 00
01 15 86 14 11 00
01 17 86 11 42200
01 20 86 14 49 00
01 22 86 12 03 00
01 24 86 10 10 00
01 27 86 11 52 00
01 29 86 14 36 00
01 31 86 13 27 00
02 03 86 14 42 00
02 05 86 15 05 00
02 07 86 14 51 00
02 10 86 15 21 00
02 12 86 15 37 00
02 13 86 15 13 00



I



SUMMARFY NOTES FOR BWlF HYDROLOGY DATA REVIEW

Decet:.ber 2-"'4, 1STE36

1. A ESACI :.ROLI!ND

U. S. Nuclear Regula.tory Commission (NRC) staff and their
Technricc- Asistrance contractors workino on the E-_'t Waszte
Iz 2atior. FPrCiect (E~WIP> ~ .ndJUcted a reviewi of hvdrro _.c data
for the E;IF' site on Decenmber 2 throuoh -1 ;6. U. .Deprt-
Ment of Energy, Basal.t Waste IsoAation Divisi on (DDE) made the
requested data (Attachment 1) available tc N-RC at the Rivershore
Inn located at Richland, Washington. Representatives of the
Y0.kima, NEa Perce and Umatilla Indian Nations, and the Etates of
D,-e'Ion arid Washinrgton also participated ir, the re>iei: avail-
able hydrologic data. Attachmn~e't 2 contaiine the 3I st c- partic-
ipants.

2.0 OBJECTIVES

1. To become familiar wi th types and quality of data being
cc lected, d.ta coilectiorn techni ques arnd procedures, and
doc-umentation of data.

.l- _rin ar. Ltnic-rstarndi rng o4 .*-v arnd wihere the (dte -rre bsinrg
collected arid documnernted.

. To the externt practicable, identify and obtain data to be
evaliated by the NRC staff eat E later date.

4. To reav.ew hydrologic data from the Hanford Site in prepar-
aticir. for the Lipcomiring DOE/NRC meetirng about the BWIFP
hydrcl ogi c testincg strategy.

'. To en<amirie the application of hWIP'e data c,-'lectiori.
documentation and quality assurance procedures used -between
January 1S84 and the present.

..0 REVIEW ACTIVITIES

The BWIP hydrologic data mrade available by DOE (Attachment 3) was
examinEd by five review teams consisting of NRC staff End their
contractors (Attachment 4!. Representatives of the Ezates and
affected Indian Nations were also invited to join these teams in
the area of their interest and/or expertise. Review sheets
(Attachment 5) were Ltsed to document review comment- by the



5.-

SUtMMARN M~EETING NODTES -Deceimber L 18s~~n~xr_ TI ~tt--E------ ----------------------- - 1 9gg

review teams. These comments are of a preliminary nature and
subject to change after further review by the NRC staff.

A request was made to DOE in the afternoon of December Z" 1986 to
allow the NRC staff and contractors to continue reviewino date.
after 5:QO0 P. M. This request was denied by DOE.

_. 1 NRC QEOSERVATIDOlS

The NRC general observations are given below. More specific
observations made by the review teams are included in the review
sheets (Attachment 5)..

_.1.1 INF0RtF1RTION REQUESTS

Requests for additional information were made to DOE to clarify
information evaluated during the review. These information
requests were made on "Forms" provided by DOE (Attachment 6).
Onrlv abD:'t a third of these requests were responded t_ by DDE
dUtrin. thc course of the data re~. ew-.

3.1. H2 : ,LOIC' TE-TINIS

The hydrolcgigc testing irifornation reviewed consiste; primarily
of dat. fror, hcles DC-2:3GR and DC-1B arid hydrolocic field test
prc.edures. Information from the field controlled nr-,sbook and
the data book:: for DC-23GR -fcrm, a relatively complete record of
the date anrd decisions involved in the testing prograff.. However,
the qta:ty of informatior, recorded in the field-crntrolled
rnotebcvook: 1s inconsistent because several different field hydrolo-
gists rez=!rded the information for this well. A field ccntrolled
noteboot: t-:CaX not available to compare with the data bo:4: for DC-
18 for cur review despite frequent requests.

Problen.s identified during this portion of the hydrolooic data
review a.re discussed below under three headings: procedures,
data collection, arid data presentation. In addition. a brief
discussion is presented concerning the implications oD the data
review analysis with respect to LHi testing.

PROCEDURES: The Hydrologic Field Testing Procedures (EDP C-2.e)
do nct provide guidance for multiple well testing or data
analysis. Procedures f or identification of hydrologically
similar intervals for observationr selection of locations of
observation sites at varying horizontal distances and locations
cf observation sites in overlyirno or underlying flow tops or
interiors are not specified.
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The pro:edures presented ir EPOF C-2.8 do not provide aUidance for
analyeis cf test results other than quotation of exau.-ple refer-
ences for analytical models. The procedures do not address the
following questions:

o W1;hich analytical models should be used for date anrialysis?
O Hov~ are observed deviations of data. from ideal responses

car.a.l y: edO

G Ho.: are hydrologic coefficients selected from a suite of
values callculated usino alternative analytical models?

In addition, EOF (C-2.8) does not address the placemen't of
transducers up-hole or down-hole for measurement of pressures
dLtrino hvdrcloc ic tests. Problems associated with transducer
placemfent are discussed in the following sections about data
col I ect. or,.

DATA COLLECTION1: Problems in data collection identified during
the review may be grouped under three general categories: up-
hole versus down-hole transducers, data handling failures, and
failure to optimize testing opportunities. Previous NRC data
reviews idenetified problems with interpreting test results based
on up-',ole placement of transducers. Data reviewed during this
data review illustrate the problems associated with the lzick: of
_=eci a ¢ti or crn trcirdsc;uCer olacement. Hydrologic testinre in rD-
23 GR LEd C C: ObntIot i O. of downhol e- and up-holE- tranzsCucle:i
plaCE-I;Ent. HowEver, testinr- in DC-18 was performed wit,, up-hole
trzrnsducer plat:meent for all lonc-term constant dischaFrge tests
aind for ca3l tests below aLbout 1000 feet. The lackl of consistency
i r, trin--ducer placemnent betwr-eerr concurrently tested hcles
irtro:dLceE uncerta. nty nr, compari son of testing reso'lts. In
rcdditiorn. interpretatior, of testing resul ts from DV--1 may n, be
difficult_ because of problems inherent in using up-hole trancsdu-
cers or tater level mEeaSurements. For ex ample, constant dis-
charae test d~ta 4rorn the F:csaliz. flow in DC-le will be difficult
to irzte-pret because of inconsistencies irn drawdown/recocvery date
resultinc from up-hole transducer placement.

E. perience at DIC-23GR suggests that field data handling system.s
sre subjeZt to irequent failures. Failures have been observed to
o-cur .re pressuLre transducers, surface-based computer systems,
printers. and power supplies. For examplE, six major breaks in
data collection occurred because of equipment failuree during the
rezoVesrY period following .irlift testirg of the Ginkoo flow top
(`3.2'6-`..,' 1-_1 1586).

In some cases, appropriate testing methodologies were used. but
actual performance of the tests limited their utility with regard
to analy~is. For e.: ample, several cor.stant diecharoe tests
performE-' in DC-IS used pumping rates that were insufficient to
z.dequt;e:y stress. the systEm. The small drawdowrns ct-served in
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these tezts contribute to uncertainties in calculated values of
hydraulic coefficiesnts.

DATA FREZENTATIONt: Review of data books for DC-23GR and DC-18
rand the controlled notebool: for DC-23GR revealed limitations in

data presentation that impair independent review of testing data.
First, Graphical data presentations are riot included ira either
the datFa books or the controlled noteboo)k. The absence of data
plots ir.L.bits visual evaluation of test results for ccr:sistency
wit t.-i aE i. tical r.-;dels arid data gaps. ES-cc.r.d i.ormt- cr. C!

C-:EZF:1E COt4ci rie ir, t Gc thE: d 'ta book, the .i E crntr4lledc

F-nc 'Lo. pr pueo tby the hydrologist, and E {ie; rnotrbocoit
preparet by a perscnr, supervising the driller. A reCaonaD-tb] y
complete accoCunat of field activities appears to Ex:ist betweenr

thess rs==-rds. H'rjwesver, it i s. difficult 'for a re-v-iewer to Search

'he di Tf- a, ent Laccciurits 'for ijnf or ,tion suLc-h ac the dC 'frEter of

the ris-- pipe' for .lu. test analrysis and the d- cEpth, c4 tthe az r
line for c.ir-lift pumping. A single controlled notebocl: for each
drillho cCOUL] d provide a complete chronology of activities at
that hole. which could avoid the current possibility of omissions
or conflicting descriptions of the same activity. Despite
requests 'for it 'from the NRC review team, the lacd:: of a con-
trolled r.trtebook for DC-18 prevented more thorough re view of the
testino Et this hole.

II1PLIC;': -rN. FOR LHIC T'STING: The NIRC review te i dentified
*.our po't--i'ial problem-s a-cr;ciated with- LH'E testino. ,he '.ir-t
is the czc.k. of a set of procedures for running a, multiple wc-il
h vdrolc .i test on a lare scale. Second, a procedure does rnot
E'::iSt tC _Llidde analysis of daita from single well or multiple well,

tests. a-1ch a procedure is eSElential for interpretation of
reSultC to aid in cconcepItuil iation of the hydrogeologtic frane-
wori: a s well as the estiniation of hydrologic coefficients.
Third, t'.e limited accuracy of pressure transducers was evident
from dia-ussions with EIPlF personnel arnd with team members
reviewi r.n hydraculic hecad deta. These limitations may preclude
utili-Zat- -r_ of down-hol e or up-hole transducers for measurement
of respb---eS from LHS tests. The lack of autoncr.ted data. collec-
tion u_:.; transducers may be a serious limitation on LHS
testino. Finally, the failure of the Westbay equipment in RRL-14
eliminste- an important source of data for hydraulic responses in
flow i-ariors. Only RRL-2C is presently designed to allow
monitorir _ of hydraulic responses in flow interiors.

.2.3 -:_ OLCGIC INFORMAITION

Review cf data related to the Cold Creek Syncline Hydrologic
Anonaly _the "Yakinaza Barrier") is presented below.

GE3PHYSICr:L D;.TA: Information provided were in the form of
processe= data (contour maps and synthetic seism'ograns) rc.ther
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thcn the orioirnaJ data sets. Thus the reviewers had to rely on
DDE's ir.terprEtatioris of the data. The use of ground magnetic
data to :dentify geologic features that could be associated with
the Cold Creel: hydrologic anomaly is questionable due to the
subtle rnpture of the identified mllagnetic anomaly in the area and
due to th. e;xi etence -of similar magnrrEtic anomalies in other
neCirby E-reas: wh-ere hydrclogic araonalies have not been observed.

The 'ouzjer anomaly pzttern observed in the vicinity of drill
holes DH-27 and DH-28 is even less apparent than the anomaly
observed on the magnEtic map. In addition, the identified
ano:maly may be located to the east of where it has been drawn.
Little e.-dence of an anomaly exists north of drill holes DH-27
z r-d DH-ZE. HIwe-;ver, the apparent anomaly continues south and
ei;st w'.:_h niz-&se UueStionBs about correlations betlwesr, aravity
and hyd-clogic anomalies that have not been inferred to extend
farther south and east.

Identification of geologic structures that may be associated with
the hydrcologic anomaly using the reprocessed seismic data
providec to the NRC review team is highly speculative. It is
difficult to identify arny structures or even any continuous
reflectCrs using this data.

STRATI G'HY: &: documented procedure and accompanying criteria
-For the :denti- icstion of individu l bas Elt flotNE *.ithin and

;ri;orC. z-rEh ui es was nct provided. Weither the deta.iled roc:k
descript;ons nctr the geophysical logs contained any incication or
rn.ot.tic- concerrming~ the identification of the basalt 42o&s:. The
croE.s s=tions pro vid ed to the reviewers had the rna¢:.:cs of the
lows .E no description of how the flows were identified. DOE

provilde_ OnE- table tht listed gtraphic logs or cecophysical loQs
Ce ScE.,Irc- r cf suAch irtformatiron. but the document did not provide
crite;- {Dr stratigraphic iderAtification. Alth0uog DOE indi-
cateci -t stra.tigra-hic ident~ification procedures are described

inr da': pazkacte DF'-0,1-5 N FR. reviewere requested t:ot did riot
receiv= this dzata package. 1Icrcording to DOE contractor staff,
rock che-.istry apparently provides the most reliable data for
differe---iAatig individual basalt flows. However, the reviewers
have not been provided with procedures For the identification of
basalt 5 cws based on rock chemistry. In addition, rock units
correlated on the basis of geophysical data are not necessarily
consiste-;t with units correlated on the basis of rock chemistry.

HYDRA'LCV HE AD DATA: Head data from DH-27 and DH-23 reveal a
difference of only 42 feet. The head in DH-27 is approximately
475 feet (!ISL) arnd the head inr DH-28 is about 43 feet (ms).
A.lthouoh these heads are significantly lower than the 900 feet
QtISL) ir: t1,e Priest Rapids flow in the McGee well, the heads in
DH-l-27 a-.' DH-2S are considered to be composite heads over a
combiried :cane that includes the Pomorna Flow and the Selah
lnterb-.-7.
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GErJEFRAL Z_'vERV""TIONS: Operating procedures have not yet beer-
developed for newer geophysical exploration techniques such as
the vertical seismic profiling which was used by DDE in July 1985
at drill holes DH-27 and DH-28.

bWIP oper-.tinrg procedures (for example, geophysical surveys arid
geophysical well logging) are supposed to be reviewed on an
anroual or bizannual basis. Nowever, based on entries noted on the
procE-duraz forniz the uzer has no wey of I.:riiwing if th, revised
proced .re- B re being followed. For sxanspl&, the most recent
dates or, several of the procedures are 1SZ. et^nle, 19E:_.

Despite reqes Ets from NRC revi ewers, DOE did not provide a
composite bore!hole location arnd stactus chart. The Etsence of
such a chart may impair the dissemination arid util,_ation of
borehole data atmrong gecologic arnd hydrologic reviewers.

Some of the data requested by NRC reviewers, specifically the
qeophysical logs, were riot annotated and did ncrt include a strata
identification key. The reviewers requested this key, but were

iot provided with it during the data. review. Without this key,
the revije.-*Ers could not independently assess or verify DOE's
i ntErprtetti on.

;I!;-_~:v1' C! SC i ,:, 1 ri Scr t. E J;. ;' StEn;CLe of c. 1-.lc J 1 C.;jL L C .Lr !- eLrI r E"
o4 Rthe -. ;L. Although DOE has used these dcta to support the
bypcthe=;s of a barrier, DOE's anralvsis of the testing dE.ta
was inco..ai sternt with the assumptions of the analytical riffthod.
It is &-pcarEent that the reviewed datE are inEL~fficient to
derioristrate the ex:istence of a hydrologic barrier we1st c'4 the RRL
in the vicinity of the Ye.'I:im&E Barricade.

_;..1.4 H.:'tF;UL HEA1D DATAg

The water level data in the "NOMAD" data base are manually
verifie_' f:ith the oricirnal site record. Adjusted water levels
arE cofmp.tted for barometric effects in the Hewlett-Faci.ard (HP)
site fiie.B. Aid;Lusted water levels also are computed separately
in the "1.Zi-iAD` system. The two separate data -files of barometri-
cally adijusted water levels are ynot verified individually or
cross-cc-related.

DOE is dE= endent on manually Measured water levels for estab-
lishing hydrologic baseline because DOE does not consider the
transducer data to be of sufficient accuracy. DOE considers
that trar;sducer data are of primary value only for the monitoring
of trydrso->ologic tests. The absolute accuracy of Seling pressure
trc;nC duclf:- i S i nsutff i ci ent to provide further resolutionr in
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deter. r,:,g hydraulic gradients within the RRL (compared to
current v-z.ter level niLreniernts).

Anomalc---C! weter level data are not checled immediately upon
obser vi: _. The water level data appear to be checled only at
the Ernd _-- the period of re-cord, appro>:imately one wee:..

The Ste-vens continuous record water level charts are not digi-
tiZed an- placed in the data-computer acquisition system. Only
the initial and the final hand-measured water levels for a given
recbrdin_1 period are entered in the data-computer syEtem.

Analysis of the hydrographs requires knowledge Of site activity
in5orrma¢ton to correlate observed hydraulic responses with
pcssiblE perturbations crezated by the site activities. The
hydrogrEPhs do not indicate where long inactive nmonitoring
ir-tervie! occur. Interpolation between data points is not
evident on the hydrographs.

FrintoLutt of head data and hydrographs do not contain references
to dzta pack.agaes. procedUres, or software used to process these
data.

Li aroet r:: efficiencies are not recalculated periodically as
add ti:'nal date are collected. Such recalculation could improve
tte' rel.z-illtv oT the calculated barometric eff4ciercies.

. 1.4 n;J-ITOF:IN INSTALLATIOONS

FLU'iD L_;'ES/G;AIN5: A.lthough all requested in-Formation, was not
receiave -Frof: DOEq DOE documents appear to describe drilling
fluid leses and gains in sufficient detail for hydrologic
e Vl utE. i _ -7 .. The Cal cul ati ons and field measurements which are
usedI tc determine drilling fluid loeses/oiris are convtained in
contro r:otebDoks:, visulogs, and daily sthift reports.
Discu.ssiris of drilling fluid losses may be found inr many
dc:CL'netaE (such as SD-E:WI-TI-Z13) but may not be described in
the dai ' shift report.

Daily dillino status reports for various wells included a
summary -f fluid losses/ogains. These status reports
are, not considered by DOE contractors to be part of the official
reccird tz;ausce they are informal internal memoranda. However,
since tr._v were provided to NRC reviewers to summariZe drilling
fluid lczses/gains, it would appear that they should be part of
the offcial record. - For ex:amplep several data reports were
inissi£ra cn days when actual fluid losses occurred based on
drillir._ E=hift reports. This-error was discovered in a limited
revie w- .- RRI-17 drilling fluid records.
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INTE6RIT' TESTING: Results of integrity testing of DE-12,1d2,4
and RRL-:A revealed casing leaks in DB-14 .nd RRL-2A and casing
shoe leal.s in DB-11 and possibly in DB-12. The casing shoe
annulus leak in DB-12 could not be verified because w;ater may
have been injected into the open hole below the casing shoe.
Integrity testirng of pie:ometer nests in DC-19,20,,2 and RRL-
2C/27B have not beer, reviewed as part of the data review.

WESTEAY SYSTEM (RRL-14): The Westbay M' system originally
installed in RRL-14 is currently non-operational because it was
removed from the borehole in October 1986 after pressure testing
indicated casing packer leaks. Based on the records presented by
DOE/RHO. it appears that RHO has acknowledged the problem
drs-tetet in accordance with specified verification procedures and
hais becu. to assess the sionificance arid potential corr-eCtive
mEasurEs associated with the problem. It should be r.,-ed that
hydrclogic and hydrochemical data collected in RRL-14 *sirg the
Westbay MP' system subsequent to October 1985 are of questionable
reliability because the exact time of failure of the pacl.er seals
and other MP components after initial testing has not been
establ i shed.

C:C'OMPIT:4.N OF WATER IN PFIEZOMETERS: Review of water quality
d&,-_a of ={ ] 0low bc.i-ed Famples collected from the p~icrnet-rs

E-2 E r .. :, L U' _'.L:i E EWl eF . ;E w ,; r: 1'- U - BE C-. L -_ c
.z.'d1pL P. a, fc:E.t. _ ': h'.iter. Hi oh Fi- -i.'. a:._er-ved

in manar6 samples suggest that grout has possibly af .eted the
waEcter chae.istry. Fec&ause of the limited sampl ing and in:omplete
or irncor.s ostent datat. the water chemistry (and therefore density)
does r.-' character:ze the columr of water in each piezometer for
head correctior, .

An addit' onal concern is the apparent sion-off sequence for this
dita set'. Many cf the data sheets were sioned more th.-n a year
&rter si.-.:!ling (no analysis date was oivern). Several deta- sEheets
were sic-.d the d&ay tefore the data review began (12 1,CW1/E60.

GIrUT TESTING: To answer questions about grout permeability,
Rock-wEll performed several tests in both a DOE materials testing
lab and ty an outside contractor's lab. The permeability testing
results c-. several mix batches of type G cement were ccnsistent
between _abs and with published literaturE. The densit' of the
QrolUt fif ture was by far the largest factor in influencing
P er meai-m ility. Hy'draulic conductivity values ranged frc:m E-9 to
E-12 cm./sec. The testing procedures were well outlined and
documented, however the actual calculations were not included in
the control notebook, nor- have they been received in response to
requests from the NRC reviewer.

The ce.-sr-.t permeability testing considers only matri,: permea-
tility; :t ignores "microannuluS conductivity." The DOE
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contractor corsiders that integrity testing of the various
pie:omEters will adequately test for nIicroarnrular connection
between monitoring zones.

During future completions, reliability of cement seals could be
enhanced by collecting grout samples from the actual batches and
testing to determine hydraul i c conduct ivi ties.

N.1.5 HYDROCHEMICAL DATA

Major deficiencies appear to exist in the reporting of hydrochem-
istry dcta in the NOMAD data base. The data base does rot
contair, s.fficient information to allow independent rev':ewerE to
Utili:e tie hydrochemical data contained in NOMAD. For e.arnpl E.
analysis of samples DT-86-439 and DT-86-440 illustrates defic-
iencies cf the NOMAD database. The data base indicates tha.t
these two samples were collected on subsequent days from the same
samplino interval in RRL-14. Although both samples are identi-
fied as "system11  water, their chemistries differ considerably.
Informetion provided in the NOMAD database is insufficient to
explain this difference. NOMAD does not identify
referarnceE 4or further- informati on. Controlled noteboolN. PHO-E:W-

7 2. ='-_'E'V':?' .i rndi i-i4Ateo thl.t sample -45 a o CG; lected wi th r,

Cc= E... 7 i .; .c '- ,tXorl i:;LI~de6 fr cl h e
I4CHAD c :a batE. Further, the data base does not contain
i raf ormat on about i mtportant chemi cal constituents, i dert i4f-fy
methods of anal ysi s f or trace elenment.s. provid e, cationr,-anion
c-aree tb-ances. or provide the date that the sam.ples were
anal yzed .

UNREFPORTED FAR'AMETERSt Important parameters measured by Bl4WP
hydrolo-. staff are not reported in the NIONAD data bass (e :.
suLf ide a-d nitrogen' species sampled T'rom DC-18 and DC-:3).

DISE2OLVEZ OXYGEtiEN': NOMAD does not provide both of the dissolved
oxygen concentrations as determined by the Solution Chenaistry
Team aric Hydr0logy Testing Team. The Solution Chemistry Team
v'ses an eectrode method while the Hydrology Testirng Team uses
Chemetrics and Hach spectrographic methods. Yet the NOMAD data
base orsl-' provides the DO value determined by the Solution
Chemistry Team.

TRACE ELES1ENTS: For trace elements, knowledge of the analytical
method used is necessary to evaluate the reliability of their
concentrations. However, NOMAD does not indicate the analytical
method used for trace element analysis.
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IQII E:""-;L!AES: Cation/anion charce balances and other parameters
used ir. assessing sample reliability are not provided in the
NOMAD d-tabase.

ANALYSIS DATE: Although the NDMAD date base identifies the date
that the samples were collected, it does not identify when the
samples w'ere analyzed. BWIFP Operating Procedures specify that
the sar.-les be analyzed as soon as possible. However. prolonged
storage of samples prior to analysis may degrade the reliability
of the s£ample analysis. In addition, the absence of the analysis
date pre.ents cr-oss-chec;ing the sample analysis by referencing
the co-.trolled laboratory notebool::.

_. 2 DME OBC:SERVAITIONS

_.. 5 STATE OF WASHINGTON OBSERVATIONS

.4 ST;.-E OF OREGON OBSERVATIONS

-. 5 Y:- tMA INDIAN NATIOON OBSERVATIONS

The fc:' zAino draft comments are preliminary, and 'have been
preparet for the meeting sLmmary record. The cf-iicial and
complete conments will be submitted in the near future. e.nd after
YI1N hE.= received Ell requested data.

I. General Comments

1. We believe that all affected parties under N s-A §hould
have access to data arid techrnical information at all

stages of the data collection or information Gathering
development which will be used irn the site charac-
terization process. We are concerned that the PA
procedure; sometimes may be used to limit the access.
Therefore, if the affected parties can justify their
request of access to the raw data, such data should be
made available in a timely fashion.

2. The differentiation between data and data interpreta-
tion can have negative effects on the quality of the
data, and the m.anner in which the data is collected.
Lin.ited analyvis of data should be carried out and
considered a; part of the CIA procedure in the data
ccollectaor, process.
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As a consequence, the data review process should be
i]lowed to include sonme types of raw data, and the
at.-lysis conducted during this collection. This will
help in the Understanding cf the data in its final
for m.

11. Corrw.ents on DA details necessary for the data review

1. There arE three formats under which inforar.Etion and
data are presenrted:
Z. Ha;rd copies and 5pecificationz documLnents,
b. Drrawinnos and maps, arnd
c. Computer file e (tapes).

Step-by-step quality assurance/quality control should
be adequate and traceable to take into account the
different nature of such formats.

2. The DA procedures used in data collection and
information gathering should document all technical
and management steps involved in the creation of the
end prciclucts so that the objectivity and errors niav be
evaluated accordingQy. Certain internal DA. mazhanismic
should permit dissenting opinions and disiaoreenerit to
rec~ister in the FormulcIattion -f the dsta b ase.

III. Ts:nnical Comments

A1l specific and detailed technical comments will be mace irn
writing a-Fter the Yaki::ma Nation has received the recLtCsted
:nc-mat ior, and ha. at n opportunity to carei-ully reiew -

the-.

:Ut-. -:LL A ,i';ND NEZ? FERCE INELI.' TR IBE OB3ERVImT 101.4

'.. The documentation Was preser.ted in three ways:
a . Signed End numbered oocum ents.
b. Unsigned and/or unnumbered drafts.
c. Personal files of DOE/Rockwell employees.

2. No annotated data on geological or geophysical logs of
boreholes was presented. They had to use "draft" cross
sEctirons to interpret raw data.

.1. Some data documents were sioned over one year after
they were completed.

4. rDuring Rockl:well Management Discussion: Onlv
documentation with signztures and document nunbers are
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corasidered officidi.; documents &:ithout nufLte-s ard/or
signatures do not officially eist according to
Rockwell, even though they were presented at the
meeting. That presents. a problem in examininr data.
We are not certain that the data being examinee is
officia i.

5. Data is not eassily availab1e. DOE could not -Find all
.r;fcrLmE.tiori rqcluertted during the meeting.

6. The meetino was poorly oroarnized and poorly planned.
The data Was unorganized.

7. Lactd: of coordination both among DOE contractors and
ariong disciplines within DOE and its contractors was
e~i dent.

8. Some of DOE contractor's personnel are not "e::perts"
in the field in which they are working and hEvve had to
be trained on the job.

9. How stable is grout in high al:.kalinity (pH up to 11.0)?
Cenment testing wasn't formalized and may not te
adeouate.

10. There wJ.Es no annctated data +cr water leve.
Derturbtations on thc- hydrographs, so perturbea tras
had to be e,:plained verbally durirzg the neetirso by
Rccl.::wel 1 errployees.

11. FOHC-E;WIs:-M-4 (EiWPF Operatirng Prc-edure; .ndic-ted that
OpErating prOccedLtreS wer-e revievwed annLa21ly butt the
jast date on some p-aOes was 1983 o-- IS2S4 .

12. Hydroc-hemica.l analysis needs a set of operating
procedur-s--_ thct de -ine the specie=s to be c'-iad arid
tChe, indiczted detection limits. A.re dacta pcir.Zs
represeritirng orue test, or are t-hey averaoes oF sever-al
test S?.

1w.. Incorrect date on Hydrograph discovered by review tean
was chE.nogd by a Rockwell employee during a review
meeting without proper- OA procedures.

;4. The mcestin. was a good attempt at a coordinated data
review o- H/drology.
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4.0 DATA PFROVIDEDTO NRC

Although DOE initially indicated that the data pro.'ided for
review and referenced in Attachnment Z could be retair&.e= by the
NF:C at the end of the data review, the NRC was su:ut-oauerntly
infornmed by DOE at the c:]c~s of thE datza rE-view that _;_ wo)uld
have to relez.se the datc. throuoh their docmrent manaqeaemn&7: systena
to eneu-e that it was releasable.

5.0 DPT'" REOUESTED BY NRC

Date rEqL!ested by NRC but not provided by the DOE o tirna the
COU-SC of the deta review will be forwarded to the NRC tb, January
3C), 1987 ir, accordance with Section 3.C of the Site E>ecific
Frcocedural Agreement. These items include:

These sunmmry review notes have been discussed in a meetirg with
the DOE arnd their contractors. These notes consstiute the
official record of the Hanford Site Hydrology Data Review
performez at Richland, Washington from Decem.ber 2-4, 1?-i.
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