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U. S. Department Of Energy
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Dear Mr. Neff:

SUBJECT: NRC HYDROLOGY DATA REVIEW

As we discussed on March 30, 1984, I am sending you a list of additional
documents (Enclosure 1, our summary data inventory n hydrology (Enclosure 2).
and a list of questions about hydrology data (Enclosure 3). It appears from
their ttttes that the additional documents contain data relevant to
understanding groundwater flow systems; therefore, we would appreciate having
these reports available to us during the hydrology data review.

The enclosed summary data inventory ts preliminary in form and content. We
intend to develop it further with the results of our data review together
with detailed reviews of additional documents, the draft EA's, the information
sheets and discussions with the salt states. It would be very usefuleto us if
the data overview presentations given by your staff could point out omissions
or corrections in our summary data inventory and address our data questions.
In this way we would develop a better understanding of the available data from
all sources.

We appreciate the preparations and the staff arrangements you are making for
this data review and look forward to a mutually beneficial exchange.
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Docket No.

PDR LI'-"
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Sincerely,

MBamer
John Linehan, Section Leader
Repository Projects Branch
Division of Waste Management
Office of Nuclear Material

Safety and Safeguards

Distribution:

(Return to WM, 623-SS) _

Enclosures: - --
1. List 6A& onal ocuments

Relating to Hydrology
2. Summary Data Inventory - Hydrology
3. Hydrology Data Qestions

cc: T. Yeima, NRC
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Enclosure List of Additional Cocuments

Bair, E.S., O'Donnell, T.P., and Picking, L.W., 1984. Hydrogeologic
Investigations Based on Drill-Stem Test Data, Palo Dro Basin Area. Texas
and New Mexico: NWI/SUB/84/E512-05000-T14.

Smith, P.G., 1983. Modeling the Deep Basin Hydrogeology of a Potential High
-Level Radwaste Site in Texas: SWEC. P83-133.

Stone & Weber Engineering Corporation, 1983. Ogallala Aquifer Mapping
Program, Topical Report, Revision 1: ONWI/SUB/83/E512-05000-T16.

Smith P.G., 1984. Permeability Measurements from Drill-Stem Test Data and
Other Sources, Palo Duro Basin Area, Texas and New Mexico: ONWI/SUB/84/E512
05000-T _, in preparation.

INTERA, 1982. Status Report in Regional Groundwater Flow Modeling for the Pal
Duro Basin, Texas, ONWI/E512-02900/TR-13, p 170.

Stone & Webster Engineering Corporation, 1983b. Investigations Based
on Drill-Stem Test Data, Palo Duro Basin Area, Texas and New Mexico,
BWIZONWI-xxx, prepared for Office of Nuclear Waste .Isolation,
Battelle Memorial Institute, Columbus, OH, July draft. (This may be
the source. as Bair, et, al. above)

INTERA Environmental Consultants, Inc., 984b. First Status Report
on Reginal Groundwater Flow Modeling for the Palo Duro Basin, Texas,
BMI/ONWI-504, prepared for Office of Nuclear Waste Isolation, Battelle
Memorial Institute, Columbus, OH.

INTERA Environmental Consultants, Inc., 984b. Second Status Report
on Regional Ground-Water Flow Modeling for Palo Duro Basin, Texas,
BMI/ONWI-503, prepared for Office of Nuclear Waste Isolation, Battelle
Memorial Institute, Columbus, OH, October, 1983, draft.
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CUARACTRISTICS OF DEED 'ATEP EARING FRKATtIVS AND TO
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Table A-I

(d) DATA SOURCE CODE

Abbreviation

Champlin Oil Company, Denver, Colorado, Analysis CPN
forwarded by ohn'Verin, 6/10.81

Connor, .G., and Mitchell, C.G., 1958, A compilation C.M
of chemical quality date for ground and surface waters
in Utah: Utah State ngineers.;rchnical Publication,
No. 10, p. 1-135.

Feltis, R.D., 1966, Water fom bedrock in the Colorado TEL
Plateau of Utah: Utah State Engineers Technical Paper
No. 15, United States Geological (Survey

Hanshaw, B.E, and Hill, G.A., 1969, G-chemistry and E.H
hydrodynamics of the Paradox Basin Region, Utah,
Colorado, and New Mexico: Chemical Geology v. 4, p. 263-294.

Huntoon, P.W., 1979, The occurrence of ground water in HUH
the canyonlands area of Utah, with emphasis on water in
the Permian section: Four Corners Geological Society
Guidebook, 9th Field Conference, Permianland

lorns, W.V., embree, C.H., Phoenix, D.A., and Oakland, G.L., SES
1964, Water resources of the upper Colorado River Basin -
basic data: United States Geological Survey Professional
Paper 442, p. 712-743.

Mayhew, E.J., and eylmun, .B., 1961, Complex slts and M.B
brines of the Paradox Basin, Second symposium on salt:
v. i, Jon L. Rau, editor.

Mayhew, E.3., and eylmun, .B., 1965, Concentrated subsurface Mdl
brines in the Moab region, Utah: Special Study 13

Ritzma, H.R., Doelling, .E., (eds.), 1969, Mineral resources, R.D
San uan County, Utah, nd adjacent areas: Utah Geological
and Mineralogical Survey Special Studies, no . 24, Part I,
125 p.

Utah State Division of Health UST

WCC Paradox Basin Project Files FIL

Field Samples collected by WCC for this study WCC

1 March 1982 Appendix A
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Table 1. Well names and operators corresponding to Bureau of Economic Geology numbering system.
These wells are used on all cross sections in this report.

County

Armstrong

BEG
numbei

1
11
16
19
22
23

Briscoe 20
21
23

Castro 1
7
9

1 0
11
13
1 4
15
1 6
1 7
18

Childress 29
34
37
40
42
48
49
74

K-' Daliam 5
41

Dea Smith 2

Floyd 4
12
13
26

. 30

Haie 1
38

r Operator

Standard Oil
Ketal Oil
Hassie Hunt Trus.
Texaco
W. V. Harlow
Burdell Oil

Gulf Oil
Cockrell
Amerada

Amarillo Oil
Union of Cal.
Ashmun & Hilliard
Phillips
Sun Oil
Amarillo Oil
Sun Oil
Sun Oil
Ashmund & Hilliard
Standard of Texas
Anderson-Prichard

Claud Hamill
0. P. Leonard
Perkins-Prothro
R. D. Gunn
Kay Kimbell
U. H. Griggs
Sinclair Oil
British-American Oil

Royal Resources
Skelly Oil

Frankfort Oil

Lovelady
Perry Larson
Cockrell Corp.
Soderstrom
Standard Ol

El Ray Petr.
Henderson &

Erickson

Well name

No. 1 -A Palm
No. 1 F. B. Massie-Mo.
No. J. A. Cattle
No. 1 Ritchie
No. 1 Matnit Hedgecoke
No. McGehee Strat

Test

No. D-1 Rodgers
No. 1 Allard
No. 1 Hamilton

No. 1 C. R. Veigel
No. Formwalt
No. 1 Willis
No. 1 Morris "J"
No. I Herring
No. 1 L. C. Boothe
No. 1 Haberer
No. 1 Uselton
No. 1 J. L. Merritt
No. 1 Steakley
No. 1 Fowltr.McDaniel

No. 1 Kent McSpadde
No. 1 J. E. Turner
No. 1 Howard
No. G. B. Dorsey
No.1 J. Rhea
No. 1 Smith
No. 1 Willard Mullins
No.1 E. V. Perkins

No. 31 Sneed
No. 1 E. J. Dixon

No. 1 Allison-Hayes

No. 1 E. E. Wells
No. 1 Goins
No. 1 Karstener
No. 1 Battey
No. 1 Minnie Adams

No. 1 Whitten
No. 1 Overton

BEG
County number Operator

Hall 18 Amerada PeTr.
19 Midwest Oil
22 R. D. Gunn
23 Robinson Bros. Oil

Hartley 35 Whitehall

Lamb 1 Gulf Oil
3 Steve Gose

12 DEPCO, Inc.
27 Vaughn Petr.
28 R. H. Fulton
35 Shell Oil
59 Humble Oil

102 Cherry Petr.

Moore 8 Continental Oil
29 Gabe D. Anderson
43 Grady L. Fox
46 Colorado Interstate

Oldham 5 Shell Oil and
Atlantic

45 Shell Oil
58 Shell Oil

Parmer 8 Texaco
10 Sunray Oil

Potter 10 Sinclair
25 Bivins
41 Asarco
44 Humble

Randall 1 Frankfort Oil
2 Burdell Oil

14 Shell Oil
23 Frankfort Oil

Swisher 1 Frankfort Oil
2 L. A. Helms
3 Frankfort Oil
6 Standard Oil
8 Burdell Oil
9 Humble Oil

10 Consolidated Gas
11 Consolidated Gas
12 Frankfort Oil
13 Sinclair Oil

-

Well name

No. 1 LaFayette Hughes
No. 1 Hughes
No. 1 T-Bar Rench
No. Hughes

No. 1 Reynolds Cattle

No. L. E. Bartlett
No. 1 J. E. Busby
No.10 Young
No.1 Eva Wells
No. 1 Cowen
No. Ivey & McCary
No. 1 Fowler
No. 1 Middlebrook

No.1 E. L. Amis
No. 124 Bennett
No.1 Sneed
No. 36-A Masterson

No. 98-1 Fulton

No.315.4 Alamosa
No. 1 Taylor

No. 1 Owen Panon
No. Kimbrough

No. 17 Bivins
No. 1 LX Shell
No. 129 WDW
No. 1 0. H. Gouldy

No. 1 H. L. Erwin
No. 1 Winters
No. 1 Nester
No. 1 Stinnet

No. 1 Wesley
No. 1 Harris
No. 1 Culton
No. 1 A. S. Johnson
No. 1 Bradford
No. 1 A. B. Nanny
No. 1 Patton
No. 1 H. O. Thompson
No. 1 Sweatt
No. 1 Savage

7
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Table 6. Preliminary summary of deep-basin permeability measurements.

Age Lithology Location Depth
(f t)

Method No. of
Analyses

Analyst or Permeability Remarks
Source (mD)

Lower Permian
(Wolfcampian)

Dolomite Oldham Co. 5,340 DST I TBEG 0.9 (
Dolomite Panhandle

Field
3,000+ Various 6 TRC to 25 Reported to

TRC by
operators

Pennsylvanian

0
a%

Arkosic
sandstone .

Arkosic
sandstone

Limestone

Dolomite

Carbonate

Panhandle
Field

Hartley Co.

Swisher Co.

Parmer Co.

Gray Co.

3,002-3,140

6,302

8,287

9,326

4,800

Lab test

DST

DST

DST

DST

100

I

I

I

I

Well operator

PRC

PRC

PRC

PRC

to 1,740

20.0

2.0

1.3

2.0

Mississippian

Ordovician (

Sources of Data-- TBEG: Analysis by Texas Bureau of Economic Geology
TRC: Texas Railroad Commission
PRC: Analysis by Petroleum Research Corp., Denver



Table 7. Assumed permeability values for the major hydrologic systems,
Texas Panhandle region.

Hydrologic Hydraulic condition Relative

unit gallons/day/ft 2 permeabilities

Ogallala fluvial system' 200 io8

Triassic fluvial/lacustrine system1 20 106

Permian (salt dissolution zone)2 2 106

Permian sabkha system3 2 x 10 6 1

Permian mudflat system4 .002 103

Permian/Pennsylvanian .02 104

shelf carbonates 5

Permian/Pennsylvanian basinal system3 2 x 106 1

Permian/Pennsylvanian fan- 2 106

delta systems5

Sources of data:

1. Various reports of Texas Department of Water Resources.
2. U.S. Geological Survey open-file data.
3. See text.
4. Typical clay-silt (Freeze and Cherry, 1980).
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seler'fI rd p rev litra l b ilid /a I ydrif/ir v'ahers arre inderrsrd i 1 nlabt.

Itl,(.II Al"[ )epl.h tested lThickness l(m Kmmn I ,. I jIe N
County well no. Conmpany no. ( r) (1L) (md) (d) (0) (1l) Conimentsttt

llriscoe 21 Cockrcll 42-045-30001 6,344-6,411 67 8.5 1.31 '3,105t 2,9641t L Wfc. shelf*

Cnrson 38 Shenandoah 42-065.30182 3,601-3,615 14 1.l n.24 h, .951 1,551 M. Wrc. back shelf*
Castro 1 Amarillo 42-069-6i003 6,909-7,059 1MA 64.0 26.0 2,500 2,505 M. Wfc. por. dol.

Cnstro 7 Union 42-069-60014 5,183-5,228 45 6.0 - 2,750 - 1'. Wfc. sl. por.
(sak.)

Castro 7 Union 42-069-60014 5,838-5,932 94 * * 2,206 2,206 M. Wfc. chalky Is.

Castro 10 Phillips 42-069-30002 6,762-6,782 20 0.36 0.27 2,560 2,48:3 U. Wfc. s. por.
dol. I. ( bk.)

C(hildress 76 Westex 42-075-60068 2,r133-2,663 30 0.95 0.03 1,818 1,781 U. Wfc. dol.
and Is." 

Cottle 10 Murphy 42-101-10217 3,169-3,178 9 15.5 8.8 1,867 1,897 U. Wfc. sl. calc.
dol. (sabk.)

Vonley 31 Shelf 42-129-60OI 3,X50-3,3.99 49 0.51 0.79 1,797 1,754 U. Wfc. por. Is.
(sabk.)

Floyd Amoco 42-153-30194 5,.00-5,581 81 8.9 8.3 2,081 2,081 *

Floyd * Ken Pet. 42-153-30008 4,660-4,750 90 0.689 0.59 3,597tt 2,3!2tt *

Hale 6 Mobil 42-189-10202 7,864-8,036 172 1.04 0.1 2 583 2,461 L. Wfc. Rl. por. Is.
(?) may be U.
Penn.

fall * Americas 42-191-30001 3,365-3,390 25 0.62 0.44 1.890 1,830 *

Hartley 13 Standard 42.205-35008 3,520-3,62it 66 0.77 - 1,381 - T. Wfc. an. dol.
(sabk.)

llnrtley 13 Standard 42-205-35008 3,824-3,890 66 1.0 - 1,796 - U. Wfc. dol. Is.
(sabk.)

HarIley 13 Standard 42-205-35008 4,896.4,940 44 0.24 - 1,574 - L Wfc. calc. ss.

lartley 16 Standard 42-205-000231 3,916-3,957 41 1.75 - 3,007 - U. Wr. dotl. Is.
(sabk.)

***hainI) * Gulf 42-279-30045 7,352-7,404 52 § 2,522 2,510 *

***Mntley 13 Mobil 42-345-00015 4,674-4,715 41 * 1,950 1,947 U. Wfc. dol. (sabk.)

Oldham 4 Shell 42-359-00026 3,446-3,471 25 27.0 44.0 1L945I 1,908 U. Wfc. t

Oldham 48 Shell 42-359-30001 5,40-5,367 27 1.0 0.6 1,824 1,741 M. Wc. s.

**.Potter 26 Rice 42-375-35013 3,907-4,050 143 1 1,486 - T. Wrc. por. dol.

Swisher 8 1urdell 42-437-60012 lt,765-45,796, 31 l.l - 2,361 - U. Wfc. por. Is.

t The ead values appear to be anomalously high compared with surrounding values; however, the test appenrs ncceptable
mechlanically.

l A 1.000-psi difference between ISIP and PSIP is not explainable at this tine; the highier value is selected.
ttit.. = lower, M. = nid, U. = upper, s. = limestone, dotl. = dolomite, por. = porous, s. = Slightly, T. = top, Wrf. Wolframp,

calc. = encinreous, sbk. = sahkiha may have influenced olomitizatinn, Penn. = h'ennsylvanian, an. = nnhydritic.
no log information **no sample IOg ***bluild-up test reached formation pressure; permeability cnnnot be compulted;
consequenatly n illustration of the data is not provided on the following page-s.

- only one shut-in period.
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Enclosure 3

DATA RELATED QUESTIONS

Hydrology Section, NRC
Prepared for May, 1984 Data Orientation Visit

Following s a list of questions relating to the site characterization
hydrogeologic data sets. We are submitting these questions for your
consideration in preparing your presentations to us for the May, 1984 Data
Orientation Visit. We would understand if you considered it appropriate to
defer some of these questions for later interactions.

Palo Duro Basin

NRC staff has noted the sparsity of hydrogeologic data so far presented for the
central and western (e.g. New Mexico) portions of the Palo Duro Basin. We
suspect that several as yet unpublished reports (see attached list) would
contain such information. Specific data questions in this area are:

1. Are any new potentiometric maps being prepared? When will they be
published? Where will they be published? Will the maps include any data
from New Mexico? What portion of the new potentiometric data comes from
DST evaluations?

2. Has there been any recent testing in Deaf Smith or Swisher other than
that described in the Stone and Webster Completion reports for wells which
fall in those counties?

3. Are there geophysical/stratigraphic logs for the SWEC wells in Deaf
Smith and Swisher Counties? Will they be included in the SWEC Well
Completion Reports?

A data-related question for which we hope to find answers in the Intera
regional modeling reports is:

1. If the input data for modeling includes unpublished data, where will
synthesis of this data be documented? For example, were will
potentiometric maps developed by Intera for modeling be documented?

Other general questions:

1. Are there any existing or intended direct field measurements of
vertical conductivity?
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2. Has DOE or subcontractor staff addressed resolution between
Bassett/Bentley and Handford interpretations of potentiometric data?

3. Does the Texas Bureau have documentation of the testing methods,
shut-in times, etc. of the DST and potentiometric data they've collected
themselves and acquired from oil companies?

4. Will water quality data be used to characterize brine density
gradients?

Paradox

NRC staff-andcontractors have noted some of the problems of hydraulic testing
in low permeability salt deposits such as the tests run on the evaporlte
sequence in GD-1. We.will be reviewing DOE analyses and alternative testing
approaches (e.g. ONWI-491) which are directed towards addressing the problems
of testing in salt.

Specific questions regarding GD-1 data include:

1. Has the long-term testing procedure referred to in ONWI-388 Vol 1 p.
76 been completed? Reported upon in a separate topical report?

2. Were any gas quality tests run at GD-1?

3. Are there contractor data files in existence for data which is
presented in ONWI-388?

3a. ONWI-388 refers to "WCC project files." What do they contain?

3b. Would data files or WCC project files contain any further
discussion of the isotopic water quality data presented in ONWI-388?

Other general questions on the Paradox Basin are:

1. Was the potentiometric information acquired by WCC from oil companies
checked against any technical criteria or QA/QC requirements? Is there a
record of such a filtering process?

2. Has any further testing been done n Davis or Lavender Canyons since
ONWI-290 was written?
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3. Has there been seismic exploration of faults within the Gibson Done
since ONWI-290 was written?

Domes

1. How much data has been obtained from outside sources since Ertec has been
involved with Gulf Interior Salt Dome characterization?

o We have recently received Ertec modeling reports which demonstrate
that Ertec has developed a significantly broader hydrogeologic data
base than was previously developed. Where will:synthesis of this
additional data be documented? For example, where will potentiometric
maps developed by Ertec for modeling be documented?

2. What testing has been done at or near domes since LETCO's tests?


