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Title of Calculation: '
Potentiometric Surface, Adjusted to Equivalent Freshwater Heads, of the Culebra Dolomite
Member of the Rustler Formation near the WIPP Site, March-April 2004 in support of Task 6
of AP-114,

1. Planning Document:
AP-114: Analysis Plan for Evaluation and Recalibration of Culebra Transmissivity Fields,
ERMS #537208

2. Description of Calculation Process:

A. The available freshwater head data for WIPP wells completed in the Culebra Dolomite
Member of the Rustler Formation to be used in the Sitewide MODFL.OW model of the
Culebra Dolomite at the WIPP for March and April 2004 were calculated in CUL2004, a
spreadsheet created in Excel. The CUL2004 spreadsheet includes the supporting data
and calculations utilized in the development of freshwater heads to create the March-
April 2004 Culebra potentiometric surface map. The CUL2004FORM spreadsheet
includes the formulas contained in the CUL2004 spreadsheet cells. Each column in the
CUL2004 and CUL2004FORM spreadsheets and its contents are described below:

e A-—Well ID - Well name

e B - State X (Easting) — State Plane location coordinate provided in Gonzales,
SANDg8-10635

e C — State Y (Northing) — State Plane location coordinate provided in Gonzales,
SANDGg8-1065

e D —Site X — calculated using State Plane X (Column B - 611,500 = Site X)

E - Site Y — calculated using State Plane Y (Column C - 424,500 = Site Y)

e F - Monument/Ground Surface Elevation (ft AMSL) — provided in Gonzales
(SAND88-1065}) and/or individual SAND reports (listed in the reference section)

» G — Top of Casing Elevation (ft AMSL) — provided in Gonzales (SAND88-1065)
and/or individual SAND reports (listed in the reference section)

e H — Adjustment for Depth from KB to GS (ft AMSL) — adjustment from kelly
bushing reference point to ground surface, provided in individual SAND reports
(listed in the reference section)

* I - Adjusted March 2004 Depth to Water (ft BTOC) (SNL) — depth to water level
measurement collected by SNL

e I — March 2004 Water Level Elevation (ft AMSL) (SNL) — top of casing elevation
minus depth to water level measurement (Column G - Column I)

* K - Adjusted March 2004 Depth to Water (ft BTOC) (WRES) — depth to watet level
measurement collected by WRES

e L —March 2004 Water Level Elevation (ft AMSL) (WRES) — top of casing elevation
minus depth to water level measurement (Column G ~ Column K)

¢ M — Adjusted April 2004 Depth to Water (ft BTOC) (SNL) — depth to water level
measurement collected by SNL

e N — April 2004 Water Level Elevation (ft AMSL) (SNL) — top of casing elevation
minus depth to water level measurement (Column G — Column M)

* O — Adjusted April 2004 Depth to Water {ft BTOC) (WRES) — depth to water level
measurement collected by WRES



e P — April 2004 Water Level Elevation (ft AMSL) (WRES) - top of casing elevation
minus depth to water level measurement (Column G — Column O)

s (Q — Depth to Middle/Center of Culebra (ft BGS) — provided in individual SAND
reports (top of Culebra — (top of Culebra-bottom of Culebra)/2) (listed in the
reference section)

¢ R - Source of Depth to Culebra Center — reference information for depth to center of
culebra values

¢ S — Center of Culebra Elevation (ft AMSL) — monument/ground surface elevation
minus the depth to Culebra (Column F ~ Column Q)

o T — March 2004 Head (ft BTOC) (SNL) — March 2004 SNL water level elevation
minus center of Culebra elevation (Column J — Column S)

¢ U - March 2004 Head (ft BTOC) (WRES) — March 2004 WRES water level
elevation minus center of Culebra elevation (Column L -- Column S)

e V- April 2004 Head (ft BTOC) (SNL) — April 2004 SNL water level elevation minus
center of Culebra elevation (Column N — Column S)

e W - April 2004 Head (fi BTOC) (WRES) — April 2004 WRES water level elevation
minus center of Culebra elevation (Column P — Column S)

e X — Density Measurement Date/Source — reference for the time period and source of
the surveyed density measurement, specific gravity, or calculated density value (listed
in the reference section)

» Y - Density Measurement Result (g/cc) - pressure density survey, calculated density,
or specific gravity measurement value used to calculate the freshwater head for each
well

e 7 — March 2004 Freshwater Head (ft AMSL) (SNL) — SNL March 2004 head
multiplied by the density measurement plus the center of Culebra elevation ((Column
T*Column Y }+Column S)

* AA — March 2004 Freshwater Head (ft AMSL) (WRES) — WRES March 2004 head
multiplied by the density measurement plus the center of Culebra elevation ((Column
U*Column Y)+Column S)

e AB — April 2004 Freshwater Head (ft AMSL) (SNL) ~ SNL April 2004 head
multiplied by the density measurement plus the center of Culebra elevation ((Column
V*Column Y)+Column S)

¢ AC — April 2004 Freshwater Head (ft AMSL) (WRES) — WRES April 2004 head
multiplied by the density measurement plus the center of Culebra elevation ((Column
W#Column Y)+Column S)

e AD — Freshwater Head to be Used for Model (ft AMSL) - the freshwater head value
used for the potentiometric surface map (Column 7, AA, AB, or AC) (Note: The
freshwater head values from columns AC, AA, and AB, respectively, were used in
order based on availability. Data in column Z were not used for the potentiometric
surface map, and were only included for data comparison purposes.)

- A potentiometric surface map depicting the freshwater heads (ft AMSL) was prepared

utilizing the data spreadsheet referenced in item A. The potentiometric surface map

contours were developed using the software program Surfer, version 8.0. The parameters
used in the Surfer program are as follows:

¢ Gridding method — Kriging



¢ Base map — WIPP Site Boundary
& Smoothing contours — high
s Contour interval — 5 feet

. Identification/Listing of Input, Input sources, and Output:

» [Excel spreadsheet including the data — CUL2004 xls (printed copy attached)

¢ Excel spreadsheet including the data as formulas — CUL2004FORM worksheet in
CUL2004.xls (printed copy attached)

o Contour maps — CUL2004.srf (printed copy attached)

¢ Supporting Surfer files — CUL2004.grd (electronic copy provided on attached CD)

. Data Qualification for Compliance Decision Analysis:
Data sources provided below in Section 7.0, References

. Software Used:

Microsoft Office Excel 2003 and Surfer 8.0 run on Dell OPTIPLEX GX280, Intel Pentium 4
processor under Microsoft Windows XP

. Reviews:

Technical: Mike Hillesheim, 10/3/05
QA: Steve Davis, 10/3/05



. References:

Location and Elevation Data Sources {Columns B, C, F, and G)

Well ID Source of Data

All wells except Compilation and Comparison of Test-Hole Location Surveys in

those listed below the Vicinity of the WIPP, SANDS88-1065, Record ERMS#

separately 224121 (Note: H-10b top of casing elevation was used for H-
10c)

C-2737 Basic Data Report for Drillhole C-2737 (Waste Isolation Pilot
Plant - WIPP), March 2002, DOE/WIPP 01-3210

H-1962 Basic Data Report for Drillholes on the H-19 Hydropad (Waste
Isolation Pilot Plant — WIPP), SAND98-0071

IMC-461 As built well configuration and survey coordinate information
included in R.L. Beauheim Memo, ERMS Package #540982

SNL-1 Basic Data Report for Drillhole SNL-1 (C-2953) (Waste
Isolation Pilot Plant), August 2004, DOE/WIPP 04-3301,
ERMS# 539621

SNL-2 Basic Data Report for Drillhole SNL-2 (C-2948) (Waste
Isolation Pilot Plant), October 2003, DOE/WIPP 03-3290,
ERMS# 539617

SNL-3 Basic Data Report for Drillhole SNL-3 (C-2949) (Waste
Isolation Pilot Plant), May 2004, DOE/WIPP 03-3294, ERMS#
539619

SNL-9 Basic Data Report for Drillhole SNL-9 (C-2950) (Waste
Isolation Pilot Plant), December 2003, DOE/WIPP 03-3291,
ERMS# 539618

SNL-12 Basic Data Report for Drillhole SNL-12 (C-2954) (Waste
Isolation Pilot Plant), April 2004, DOE/WIPP 03-3295, ERMS#
539620

WQSP-1, WQSP-2, | Basic Data Report for WQSP-1, WQSP-2, WQSP-3, WQSP-4,

WQSP-3, WQSP-4, | WQSP-5, WQSP-6, WQSP-6a, DOE/WIPP-95-2154, ERMS#

WQSP-5, WQSP-6 | 243329

* The site coordinates (X and Y) were calculated from state plane coordinates as described in 2.A. above.
Monument/Ground Surface and Top of Casing elevations were taken directly from the above sources.




Adjustments for Depth and Culebra Interval Data Sources (Columns H and Q)

Well ID Source of Data

AEC-7 Interpretations of Single-Well Hydraulic Tests of the Rustler Formation
Conducted in the Vicinity of the Waste Isolation Pilot Plan, 1988-1989,
SANDS9-0869

C-2737 Basic Data Report for Drillhole C-2737 (Waste Isolation Pilot Plant —
WIPP), March 2002, DOE/WIPP 01-3210

DOE-1 Basic Data Report for Borehole DOE-1, TME 3159, WPO#42668

ERDA-9 | Basic Data Report for Drillhole ERDA-9 (Waste Isolation Pilot Plant)
WIPP, SAND79-0270

H-2b2 Interim Data Report of the Geohydrology of the Proposed WIPP Site
Southeast New Mexico, USGS Water Resources Investigations 79-80,
ERMS # 242431

H-3b2 Interim Data Report of the Geohydrology of the Proposed WIPP Site
Southeast New Mexico, USGS Water Resources Investigations 79-80,
ERMS # 242431

H-4b Results of Hydrologic Tests and Water Chemistry Analyses, Wells H-4a,
H-4b, and H-4c¢ at the proposed WIPP Site, Southeastern New Mexico,
USGS Water Resources Investigations 81-36, ERMS # 242987

H-5b Results of Hydrologic Tests and Water Chemistry Analyses, Wells H-5a,
H-5b, and H-5¢, at the Proposed WIPP Site, Southeastern New Mexico,
USGS Water Resources Investigations 82-19, ERMS # 242332

H-6b Results of Hydrologic Tests and Water-Chemistry Analyses, Wells H-6a,
H-6b, and H-6¢ at the Proposed WIPP Site, Southeastern New Mexico,
USGS Water Resources Investigations 82-8, ERMS # 242623

H-7bl Geologic and Well-Construction Data for the H-7 Borehole Complex
Near the Proposed WIPP Site, Southeastern New Mexico, USGS Water-
Resources Investigations 82-38, ERMS# 242437

H-%¢ Geologic and Well-Construction Data for the H-9 Borehole Complex
Near the Proposed WIPP Site, Southeastern New Mexico, USGS Water-
Resources Investigations 82-4111, ERMS # 242314

H-10c¢ Geologic and Well-Construction Data for the H-10 Borehole Complex
Near the Proposed WIPP Site, Southeastern New Mexico, USGS Water-
Resources Investigations 83-4124, ERMS # 243199

H-11b4 Basic Data Report for Drillholes at the H-11 Complex (Waste Isolation
Pilot Plant-WIPP), SAND 89-0200

H-15 Basic Data Report for Drillholes H-14 and H-15 (Waste Isolation Pilot
Plant — WIPP), SAND 8§9-0202

H-17 Basic Data Report for Drillholes H-17 and H-18 (Waste Isolation Pilot
Plant — WIPP), SAND 89-0204

H-19b2 Basic Data Report for Drillholes on the H-19 Hydropad (Waste Isolation
Pilot Plant — WIPP), SAND 98-0071

IMC-461 | Well construction log, ERMS #540982

P-17 Test Drilling for Potash Resources: Waste Isolation Pilot Plant Site,

Eddy County, New Mexico, USGS, Open-file Report 78-592, 1978,
ERMS# 243108




Adjustments for Depth and Culebra Interval Data Sources (Columns H and Q)

(cont’.)
Well ID Source of Data

SNL-1 Basi¢ Data Report for Drillhole SNL-1 (C-2953) (Waste Isolation Pilot
Plant), August 2004, DOE/WIPP 04-3301, ERMS# 539621

SNL-2 Basic Data Report for Drillhole SNL-2 (C-2948) (Waste Isolation Pilot
Plant}, October 2003, DOE/WIPP (3-3290, ERMS# 539617

SNL-3 Basic Data Report for Drillhole SNL-3 (C-2949) (Waste Isolation Pilot
Plant), May 2004, DOE/WIPP 03-3294, ERMS# 539619

SNL-9 Basic Data Report for Drillhole SNL-9 (C-2950) (Waste Isolation Pilot
Plant), December 2003, DOE/WIPP 03-3291, ERMS# 539618

SNL-12 Basic Data Report for Drillhole SNL-12 {C-2954) (Waste Isolation Pilot
Plant), April 2004, DOE/WIPP 03-3295, ERMS# 539620

WIPP-12 | Basic Data Report for Drilihole WIPP-12 {Waste Isolation Pilot Plant —
WIPP) SANDE2-2336

WIPP-13 | Basic Data Report for Drillhole WIPP-13 (Waste Isolation Pilot Plant —
WIPP) SAND79-0273

WIPP-19 | Basic Data Report for Drillhole WIPP-19 (Waste Isolation Pilot Plant —
WIPP) SAND79-0276

WIPP-21 | Basic Data Report for Drillhole WIPP-21 (Waste Isolation Pilot Plant —
WIPP) SAND79-0277

WIPP-25 | Basic Data Report for Drillhole WIPP-25 (Waste Isolation Pilot Plant —
WIPP), SAND79-0279

WIPP-26 | Basic Data Report for Drillhole WIPP-26 (Waste Isolation Pilot Plant —
WIPP), SAND79-0280

WIPP-27 | Basic Data Report for Drillhole WIPP-27 (Waste Isolation Pilot Plant —
WIPP), SAND79-0281

WIPP-29 | Basic Data Report for Drillhole WIPP-29 (Waste Isolation Pilot Plant —
WIPP), SAND79-0283

WIPP-30 | Basic Data Report for Drillhole WIPP-30 (Waste Isolation Pilot Plant —
WIPP), SAND79-0284

WQSP-1 | Basic Data Report for WQSP-1, WQSP-2, WQSP-3, WQSP-4, WQSP-5,

WQSP-2 | WQSP-6, WQSP-6a, DOE/WIPP-95-2154, ERMS# 243329

WQSP-3

WQSP-4

WQSP-5

| WOSP-6




Water Level Data (Columns K and Q)

Water Level Data Source of Data
March 2004 and Transmittal of Monthly Water Level Data for March 2004 and
April 2004 WRES April 2004, WRES transmittals to SNL, dated March 25, 2004
water levels and April 27, 2004, respectively, ERMS # 525178
Waiter Level Data (Columns I and M)
Water Level Data Source of Data
March 2004 and Manually collected depth to water measurements recorded by
April 2004 SNL SNL personnel in Troll Logbook #3 (ERMS #540244) and
water levels WIPP Site Well Testing Scientific Notebook #2 (ERMS
#540891), except for depth to water measurements for H-15
which were calculated from Troll data located on \\Wippdata

Pressure Density/Specific Gravity Data (Column Y)

Well ID

Source of Data

AEC-7

Calendar Year 2000 Pressure-Density Survey
Results (June 3, 2002 Memo from M. Crawley at
WRES to R.L. Beauheim at SNL), ERMS
#522425

WIPP-21, WIPP-29,

DOE-1, H-2b2, H-4b, H-5b, H-6b, | Calendar Year 2004 Pressure-Density Survey
H-10c, H-17, H-19b2, P-17, SNL- | Results (e-mail transmittal on January 20, 2003),
2, SNL-12, WIPP-12, WIPP-19, Package ERMS #522424, Record ERMS #

539308

H-11b4

Calendar Year 2003 Pressure-Density Survey
Results, Reported in DOE/WIPP 05-2225

C-2737, ERDA-9, H-3b2, H-7b1, Calculated density values derived using pressure

H-9¢, H-15, IMC-461, SNL-3,
WIPP-13, WIPP-25, WIPP-26,

data collected by Trolls, (Calculated Density
Formula = (Troll Pressure/(Troll Depth-Depth to
Water))*144/62.4), Troll data located at

WQSP-4, WQSP-5, WQSP-6

WIPP-30 \\Wippdata
Field specific gravity measurements collected by
SNL-1, SNL-9, WIPP-27, SNL and recorded in field scientific notebooks,
Package ERMS# 540891
WQSP-1, WQSP-2, WQSP-3, Laboratory density values of samples collected

from WQSP wells, reported in DOE/WIPP 05-
2225

List of Attachments:

1. Printout of Excel file CUL2004 .x1s

2. Printout of Excel file CUL2004FORM.x!s

3. Printout of Potentiometric Surface Map, 2004

4. CD including the CUL2004 Excel file and Surfer files




Note: Confour elevations are in feat above mean sea level
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Potentiometric Surface, Adjusted to Equivalent Freshwater Heads, of the Culebra
Dolomite Member of the Rustler Formation near the WIPP Site, March-April 2004
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