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NDE

NP
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RPGW
RUM
SuU
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WCSR
WIDL
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Terms

Global Positioning System

Hanford formation

North American Vertical Datum of 1988
Not deep enough

Not present

Ringold formation unit E

Resource protection well structure field inspection report
Ringold formation upper mud unit
Casing stickup (above ground surface)
Top of casing elevation

well construction summary report

Well Information Data Lookup (database)

well summary sheet
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1 Purpose

The purpose of this environmental calculation brief is to document the process for determining elevations
of geologic contacts based on data from wells in the 100 Area of the Hanford Site. The end result is a set
of data that can be used to construct geologic maps and cross sections of the region north of Gable
Mountain and Gable Butte and south of the Columbia River.

2 Methodology

This section provides the steps and associated calculation approach.

2.1 Compile Land Surface Elevations

The first step was to compile a listing of the elevation of land surface at each well location, in meters
above the North American Vertical Datum of 1988 (NAVDS8S). These data are stored in an Excel
spreadsheet. These elevations were derived from data in the Well Information Data Lookup (WIDL)
database, in the order of preference listed below, and the type of land surface elevation is recorded in the
spreadsheet.

a) Surveyed marker on the well pad (“Disc Z27)

b) Global Positioning System (GPS) elevation of land surface

c) Surveyed top of casing elevation minus measured casing stickup height (with a preference for
information from 1) as-built, 2) inspection report, or 3) other documentation that was closest to
the original construction date and/or consistent through time)

d) Surveyed top of casing elevation minus assumed 0.914 m (3-ft) assumed casing stickup height

2.2 |dentify Elevations of Geologic Contacts

Geologic data for Hanford Site wells are available from a variety of sources (Section 3.0). Using available
data, staff compiled a list of depths to geologic contacts in the Excel spreadsheet. These depths were
available in feet below land surface.

The geologic contact between gravels of the Hanford formation and Ringold unit E is often difficult to
distinguish. Some geologist’s borehole logs, and most older driller’s logs, do not allow for a contact
determination. Staff used the following characteristics to pick contacts, where data allowed:
e Higher basalt content (i.c., > 60% basalt gravel and sand) in Hanford formation
e [ess coarse sand/granules in Ringold unit E
e Ringold gravels generally more oxidized and reddish brown to yellow-brown in color, compared
to Hanford formation’s gray or salt-and-pepper
e Open framework gravels in Hanford formation
e Ringold unit E may be cemented and more consolidated (slower drilling rates) than Hanford
formation
e Increases in borehole geophysical total gamma log, corresponding to increases in silt/clay, and or
felsic rich minerals, sometime can be used to identify Ringold E.
e In saturated sediment, aquifer testing results sometimes can be helpful in differentiating Hanford
from Ringold gravel.

“Mud” (silt and clay) units in the Ringold Formation are easier to distinguish in geologic logs,
geophysical logs, and in many driller’s logs. The shallowest mud unit in the Ringold Formation is
informally called the Ringold upper mud (RUM).
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Virtually all of the wells drilled to deeper horizons (¢.g., Ringold lower mud unit; basalt and interbeds)
are decades old, and their borehole logs lack detail. The logs were re-examined and contacts picked out,
where possible.

Where the rationale for identifying a geologic contact is not obvious, the geologist makes a note in a
“comments” column of the spreadsheet.

The Excel spreadsheet was set up to convert depths in feet to depths in meters, and then subtract the
depths from the surface elevations to yield elevations of geologic contacts.

3 Assumptions and Inputs

Input to this calculation included the following.
e Borchole geologic logs
Borehole geophysical logs
Driller’s logs
Survey information from WIDL
Well construction reports, well summary sheets, and well inspection sheets from WIDL
Aquifer testing results

4 Software Applications

A Microsoft Excel 2007®1 spreadsheet was used to store data and perform calculations described in
Section 2, using the default calculation formulae available in that software..

4.1 Description

Software Title: Microsoft® Excel 2007

Software Version: 2007

Hanford Information System Number: 1915

Workstation Type and property number: HLAN Standard Workstation #WC96718

4.2 Software Installation and Checkout

Calculations are presented and discussed in Section 5. The Microsoft® Excel 2007 spreadsheet is
attached in Appendix A. Inclusion of the calculation spreadsheet files in their complete configuration is
exempt from the validation and verification requirements of PRC-PRO-IRM-309.

4.3 Statement of Valid Software Application

Microsoft® Excel 2007 is approved software for use in performing calculations at Hanford and the
calculations were performed within the limitations of the software as approved, and consistent with the
requirements of PRC-PRO-IRM-309.

1 Microsoft Excel is a registered product of the Microsoft Corporation.

6
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5 Calculation

Table 1 shows a portion of the spreadsheet with formulae visible, as an example of how calculations were
performed.

Well name, well identification number, surface elevation, elevation control, and reference for the source
of casing stickup information are input to columns A through E. Drill depth in feet is input to column F
and the spreadsheet converts depth to meters (column G) and calculates the elevation of the bottom of the
borehole (column H). This elevation is rounded for use in another column.

For boreholes where the available information allows identification of the top of Ringold formation unit
E, the depth to the geologic contact in feet is input to column 1. Notes on the source of the identification
are recorded in column L. The spreadsheet converts depth to units of meters in column J and calculates
elevation in column K.

For boreholes where the available information allows identification of the Ringold upper mud unit, the
depth in feet is input to column M and the source noted in column P. The spreadsheet converts depth to
units of meters in column N and calculates elevation in column O.

If the depth to Ringold unit E or the Ringold upper mud is unknown, one of the following are input to the
appropriate columns:

e X =not enough information to identify the contact

e NP = the geologic unit is known to be not present at that location

e NDE = the borehole was not deep enough to reach the geologic contact

In cases where a borehole is not deep enough to indentify a contact, a value of “less than the elevation of
the bottom of the borehole” is inserted (e.g., Cell O3).

Appendix A lists wells, surface elevations, depths and elevations of geologic contacts, and comments.

6 Results/Conclusions

Appendix A presents results of this calculation. These data will be used to construct maps and cross
sections of 100 Area geology.

7 References

PRC-PRO-IRM-309, Rev. 1, Change 0, 11/29/2010, “Controlled Software Management,” CH2M HILL
Plateau Remediation Company, Richland, Washington.
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A

1 Well

Name
2 199-B2-12
3 199-B2-13
4 199-B2-14
5 199-B2-15
6 199-B2-16
7 199-B3-1
8 199-B3-2

Abbreviations defined in Appendix A

Well
ID

A4550

A4551

C7665

C7783

C7784

A4552

A9505

Surface
Elev.

(m)
133.93

127.69

134.30

134.27

133.37

134.58

135.43

Elevation

Control Reference

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

TOC
(134.882
m)-0.98
ft SU

1991
RPGW

TOC
(135.905
m) - 1.55
ft SU

Drill
Depth

178.8

40

152.3

193.8

156.2

63

790

Drill Depth (m)

=CONVERT(F2,"ft""'m")
=CONVERT(F3,"ft" 'm")

=CONVERT(F4,"ft","m")

=CONVERT(F5,"ft","m")

=CONVERT(F6,"ft","m")

=CONVERT(F7,"ft","m")

=CONVERT(F8,"ft","m")

Bottom Elev. (m)

=ROUND((C2-G2),1)
=ROUND((C3-G3),1)

=ROUND((C4-G4),1)

=ROUND((C5-G5),1)

=ROUND((C6-G6),1)

=ROUND((C7-GT),1)

=ROUND((C8-G8),1)

Table

Depth
to RE

33

30

32

ECF-100NPL-1

1. Example of C:

Depth to RE (m)

=CONVERT(12,"t""m")
X

=CONVERT(l4,"ft","m")

=CONVERT(l5,"ft","m")

=CONVERT(6,"ft","m")

Py
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Appendix A

Stratigraphic Information for Hanford Site 100 Area Wells
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Appendix A
Stratigraphic Information for Hanford Site 100 Area Wells

Table A-1 lists over 800 wells in the 100 Area and the 600 Area north of Gable Mountain and Gable
Butte. The table provides elevations of geologic contacts. Wells are sorted by well name.

A.1 Explanation of Table A-1

Well Name -- These are the common well names used at Hanford. Well names beginning 199-BX-YY
are located in the 100-B/C Area, 199-K-X in the 100-K Area, etc. Well names 699-xx-yy are in the 600
Area, xx indicates relative north coordinate, and yy indicates relative west coordinate.

Well ID — Unique well identification number
Surface Elevation is the elevation of land surface in meters above the NAVDSS.

Elevation Control provides information on the source of the Surface Elevation number. In nearly all
cases these values were derived from the Well Information Data Lookup (WIDL) database. Notations in
this column include the following:

e Brass survey marker — GPS survey of brass cap (disc z not available in WIDL)

e Disc z— WIDL field corresponding to surveyed elevation of the brass disc in the concrete well
pad

e Ground surface — survey elevation converted from National Geodetic Vertical Datum of 1929 to
NAVDSS.

e Staking survey — approximate elevation when well location was determined.

o “TOC - xx ft SU” — Top of casing elevation (as surveyed; data in WIDL) minus casing stickup
(SL).

e Well survey report — in a few cases the elevation was not listed in WIDL vertical elevation query,
but a well survey report was available

Reference — This field provides additional information on the source of the ground surface elevation
e RPGW — Resource protection well structure field inspection report
e  WCSR —well construction summary report
e WSS — well summary sheet

Drill Depth — Total depth of borehole at time of drilling. Drilling records provide this in feet. Converted
to meters using the Excel “CONVERT()” function.

Depth to RE — Depth below surface to top of Ringold unit E.
e NDE = Borehole not deep enough to reach contact
e X = Not determined (insufficient data)

Hf/Re Elev. — Elevation of geologic contact between Hanford and Ringold unit E in meters NAVDSS.

13
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Ringold E Depth Data Source — Comment on how the contact was determined

e Borehole log (GRAM) or (Freestone), etc. — Interpretation of the borehole log by staff from
GRAM, Inc. or Freestone Environmental Services

e N/A =not applicable (contact not determined)

e WCS = well construction summary

e Entries in this column also include document references. See Appendix A reference list
Depth to RUM -- Depth below surface to top of Ringold upper mud unit (i.e., shallowest silt/clay)

RUM Elev. — Elevation of top of shallowest mud (silt/clay) in the Ringold Formation, in meters
NAVDSS.

RUM Depth Data Source — Comment on how the contact was determined

Notes — Additional supporting information

A.2 References

BHI-00953, 1996, Well Summary Report: 100-HR-3 and 100-KR-4 Interim Remedial Action Wells,
Bechtel Hanford, Inc., Richland, Washington.

DOE/RL-93-37, 1994, Limited field investigation report for the 100-BC-5 Operable Unit, U.S.
Department of Energy, Richland, Washington.

DOE/RL-93-43, 1994, Limited Field Investigation Report for the 100-HR-3 Operable Unit, U.S.
Department of Energy, Richland, Washington.

DOE/RL-2008-42, 2009, Hydrogeological Summary Report for 600 Area Between 100-D and 100-H for
the 100-HR-3 Groundwater Operable Unit. U.S. Department of Energy, Richland, Washington.

PNL-6728, 1988, Geohydrologic Characterization of the Area Surrounding the 183-H Solar Evaporation
Basins, Pacific Northwest Laboratory, Richland, Washington.

SGW-40781, 2009, 100-HR-3 Remedial Process Optimization Modeling Data Package, CH2M HILL
Plateau Remediation Company, Richland, Washington.

SGW-44022, 2010, Geohydrologic Data Package in Support of 100-BC-5 Modeling, CH2M HILL
Plateau Remediation Company, Richland, Washington.
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199-B2-12
199-B2-13

199-B2-14

199-B2-15

199-B2-16

199-B3-1

199-B3-2

199-B3-46

199-B3-47
199-B3-50
199-B3-51

199-B3-52

199-B4-1

199-B4-10
199-B4-14
199-B4-15

199-B4-2

199-B4-3

199-B4-4

199-B4-5
199-B4-6
199-B4-7

199-B4-8
199-B4-9

199-B5-1

199-B5-2

199-B5-5
199-B5-6

199-B5-8

199-B8-6
199-B8-9

199-BS-1

A4550
A4551

C7665

C7783

C7784

A4552

A9505

A4553

A4554
C7506
C7785

C7843

A4555

A5542
C7786
C7846

A5539

A4556

A4557

A5540
A4558
A5541

A4559
A4560

A4561

A4562

C7505
C7507

C8244

A4563
C7508

A4564

133.93
127.69

134.30

134.27

133.37

134.58

135.43

134.73

133.85
143.02
134.04

134.66

141.20

144.69
144.97
144.26

141.35

141.31

144.63

147.06
147.02
147.07

144.46
143.81

139.16

139.80

135.42
144.97

153.93

145.02
150.99

151.37

Disc Z
Disc Z

Disc Z
Disc Z

Disc Z

TOC (134.882 (m) - 0.98 ft SU

TOC (135.905 (m) - 1.55 ft SU

Disc Z

Disc Z
Disc Z
Disc Z

Disc Z

TOC (141.6 (m) - 1.3 ft SU

Disc Z
Disc Z
Disc Z

TOC (141.653 (m) - 1.0 ft SU
TOC (141.758 (m) - 1.46 ft SU

TOC (145.365 (m) - 2.4 ft SU

Disc Z
Disc Z
Disc Z

Disc Z
Disc Z

TOC (139.892 (m) - 2.4 ft SU
Disc Z

Disc Z
Disc Z

Disc Z

Disc Z
Disc Z

TOC (152.253 (m) - 2.9 ft SU

Based on 1991 RPGW

178.8
40

152.3

193.8

155.2

63

790

66.77

61
183.3
156.2

60

90

23.5
95.8
84.3

90

91

105

97.17
97.41
96.52

90.4
92.8

151

75

214.8
195.5

230.6

91
219.5

117



199-D4-20
199-D4-21
199-D4-22
199-D4-23
199-D4-24
199-D4-25
199-D4-26
199-D4-27
199-D4-28
199-D4-29
199-D4-3

199-D4-30
199-D4-31
199-D4-32
199-D4-33
199-D4-34
199-D4-35
199-D4-36
199-D4-37
199-D4-38
199-D4-39
199-D4-4

199-D4-40
199-D4-41
199-D4-42
199-D4-43
199-D4-44
199-D4-45
199-D4-46
199-D4-47
199-D4-48
199-D4-49
199-D4-5

199-D4-50
199-D4-51
199-D4-52
199-D4-53
199-D4-54
199-D4-55
199-D4-56
199-D4-57
199-D4-58
199-D4-59
199-D4-6

199-D4-60
199-D4-61
199-D4-62
199-D4-63
199-D4-64
199-D4-65
199-D4-66
199-D4-67
199-D4-68

B8750
B8755
B8778
B8779
B8975
B8976
B8977
B8978
B8979
B8980
B8059
B8981
B8982
B8983
B8984
B8985
B8986
B8987
B8988
B8989
B8990
B8060
C3270
C3271
C3272
C3273
C3274
C3275
C3276
C3277
C3278
C3279
B8061
C3280
C3281
C€3282
C3283
C3284
C3285
C3286
C3287
C3288
C3289
B8064
C3290
C3291
C3292
C3293
C3294
C3295
C3296
C3297
C3298

143.56
143.65
144.03
140.39
143.20
143.51
143.46
143.63
143.52
143.81
143.67
143.82
143.88
143.68
143.71
143.58
143.52
143.52
143.52
142.81
143.19
143.42
143.57
143.48
143.51
143.46
143.34
143.28
143.17
143.16
143.00
143.24
143.31
143.12
143.15
143.17
143.14
143.17
143.19
143.10
143.16
143.34
143.22
143.28
143.18
143.10
143.19
143.29
143.32
143.32
143.33
143.28
143.07

Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

107.5
99
101
88
101
106
105
105
102
102
102
97
98
101
103
104
102
102
102
102
102
106
100.6
101
104.83
102
103
106
104
102.2
108
100.1
101
98.1
99.7
99.7
97.3
98.3
99.5
97.5
98.15
106.69
102.2
101
101
102
109.7
111.2
111
112
110.2
111
110.55



199-D5-100

199-D5-101
199-D5-102
199-D5-103
199-D5-104
199-D5-106
199-D5-107
199-D5-108
199-D5-109
199-D5-110
199-D5-111

199-D5-112

199-D5-113
199-D5-114
199-D5-115
199-D5-116
199-D5-117
199-D5-118
199-D5-119
199-D5-12

199-D5-120
199-D5-121
199-D5-122
199-D5-123
199-D5-125
199-D5-126
199-D5-127
199-D5-128
199-D5-129
199-D5-13

199-D5-130
199-D5-131

199-D5-132

199-D5-133
199-D5-134
199-D5-14

199-D5-140
199-D5-141
199-D5-142

199-D5-143

199-D5-144

199-D5-15
199-D5-16
199-D5-17
199-D5-18

199-D5-19
199-D5-20

C7516

C7583
C5398
C5399
C5400
C5511
C5577
C5578
C5579
C5580
C5581

C5582

C5583
C5584
C5585
C5586
C5587
C5588
C5933
A4569
C5934
C5935
C5936
C6387
C6389
C6390
C7591
C7612
C7600
A4570
C7590
C7601

C7622

C7621
C7624
A4571
C7866
C7625
C7857

C8375

C8668

A4572
A4573
A4574
A4575

A4576
A4577

143.47

143.83
143.81
143.61
144.05
143.67
144.09
144.38
144.02
144.12
14411

143.99

143.99
144.36
144.39
144.42
144.39
144.37
144.01
143.74
143.66
143.77
143.67
144.17
143.99
143.63
143.83
143.15
143.34
143.65
142.40
143.75

144.36

143.44
143.68
143.85
143.95
144.21
143.16

143.71

143.77

143.90
144.45
143.26
142.58

141.99
142.97

Brass Survey Marker - Final Survey
Report
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

Disc Z

Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
TOC (144.168 (m) - 1.4 ft SU
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

Disc Z

Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

Disc Z

Disc Z

Disc Z
Disc Z
Disc Z
Disc Z

Disc Z
Disc Z

28.6

114.3
113.5
117
116
107.2
104
106
104.1
102.5
101.7

93.85

102
104.3

105
104.5
91.6
104.5
113.6

91

112.4
111.8
112.3
123.7
111.8
1141

109
106.6
113.5
97.3
101.4
116.4

112

112

270
101.0
112.9
316.7
89.8

118

115.6
101.8
98.0
115
100.5

95
103.3



199-D8-72
199-D8-73
199-D8-88
199-D8-89
199-D8-90
199-D8-91
199-D8-93
199-D8-94
199-D8-95
199-D8-96
199-D8-97
199-D8-98
199-D8-99
199-F1-2

199-F2-3

199-F5-1
199-F5-2

199-F5-3

199-F5-4
199-F5-43A
199-F5-43B

199-F5-45
199-F5-46
199-F5-47
199-F5-48

199-F5-49

199-F5-5

199-F5-52
199-F5-53
199-F5-54
199-F5-55
199-F5-56

199-F5-6
199-F6-1
199-F7-1
199-F7-3
199-F8-1

199-F8-2

199-F8-3
199-F8-4
199-F8-7
199-H1-1
199-H1-2
199-H1-20
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C3829
C4474
C4536
C7091
C7092
C7093
C7095
C7096
C7589
C7603
C7582
C7602
C7593
A4586

A5642

A4587
A4588

A4589

A4590
A4592
A4593

A4595
A4596
A4597
A4598

A5680

A4599
C7790
C7791
C7792
C7970
C7972

A4600
A4602
A4603
A4605
A4606

A4607

A4608
A4609
C6834
C7585
C7584
C7113

140.75
141.79
141.10
138.09
125.96
123.74
120.40
120.29
141.81
140.48
140.85
138.03
136.54
121.47

121.84

124.27
126.47

125.13

126.47
120.61
120.43

126.37
127.19
127.84
127.29

126.42

125.88
127.62
125.11
126.62
126.81
127.22

126.55
123.60
118.66
120.49
124.06

125.45

121.95
125.37
123.17
123.52
128.13
121.11

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z

Disc Z
TOC (122.753 (m) - 3.0 ft SU

Assumed

TOC (124.574 (m) - 1.0 ft SU
TOC (126.895 (m) - 1.4 ft SU

TOC (125.56 (m) - 1.4 ft SU

TOC (126.642 (m) - 0.55 ft SU
Disc Z
Disc Z

Disc Z
Disc Z
Disc Z
Disc Z

Disc Z

TOC- 3 ftSU
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

TOC (127.036 (m) - 1.6 ft SU
Disc Z

TOC (119.349 (m) - 2.27 ft SU
Disc Z

TOC (124.729 (m) - 2.2 ft SU

TOC (126.22 (m) - 2.54 ft SU

Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

assumed stickup

Based on 1997 RPGW

Based on 1997 RPGW

Based on 1994 RPGW

95.02
92.62
97.87
84.8
56.4
46.5
21
313
104.4
101.5
104.3
91.4
88.9
37.5

48

67
100

90

115
49.7
190

52.6
57
63.5
55

35.7

100
73.8
116
77.4
50
50.9

192
53
150
33
57

55

34
47.5
35
41.1
54.5
57.7



199-H3-6
199-H3-7
199-H3-9
199-H4-1
199-H4-10
199-H4-11
199-H4-12A
199-H4-128B
199-H4-12C
199-H4-13
199-H4-14
199-H4-15A
199-H4-15B
199-H4-15C

199-H4-16

199-H4-17

199-H4-18

199-H4-2
199-H4-3

199-H4-46
199-H4-48
199-H4-49
199-H4-5

199-H4-6

199-H4-63
199-H4-64
199-H4-65
199-H4-69
199-H4-7

199-H4-70
199-H4-71
199-H4-72
199-H4-73
199-H4-74
199-H4-75
199-H4-76
199-H4-77
199-H4-78
199-H4-79
199-H4-8

199-H4-80
199-H4-81
199-H4-82
199-H4-83

C7626
C7627
C7639
A5685
A4614
A4615
A4616
A4617
A4618
A4619
A4620
A4621
A4622
A5689

A4626

A4627

A4628

A5686
A4629

A4632
A4634
A4635
A4636
A4637
B2776
B2777
B8759
C7485
A4638
C7483
C7487
C7488
C7484
C7598
C7597
C7587
C7605
C7588
C7586
A4639
C7595
C7596
C7609
C7861

128.53
129.07
126.36
128.48
123.70
127.68
126.47
126.46
126.34
127.98
128.61
124.63
124.54
124.64

129.82

128.34

129.10

128.21
128.48

129.38
129.97
129.62
127.33
128.67
127.60
125.29
128.82
129.39
128.76
129.60
129.78
128.39
129.31
125.36
128.54
129.66
127.89
129.54
131.30
128.60
129.34
124.79
129.60
126.48

Disc Z
Brass Survey Marker
Disc Z
TOC- 3 ftSU

TOC (124.462 (m) - 2.5 ft SU

Disc Z

Disc Z
TOC(127.223 (m) - 2.5 ft SU
TOC (127.226 (m) - 2.9 ft SU
TOC(128.65 (m) - 2.2 ft SU
TOC (129.376 (m) - 2.5 ft SU
TOC (125.302 (m) - 2.2 ft SU
TOC (125.212 (m) - 2.2 ft SU
TOC (125.215 (m) - 1.9 ft SU

TOC (130.491 (m) - 2.2 ft SU

TOC (128.922 (m) - 1.9 ft SU

Disc Z

TOC (130.491 (m) - 2.2 ft SU
TOC (129.299 (m) - 2.7 ft SU

Disc Z
Disc Z
Disc Z
TOC (128.058 (m) - 2.4 ft SU
TOC (129.069 (m) - 1.3 ft SU
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
TOC (129.206 (m) - 2.0 ft SU
Disc Z
Disc Z
Disc Z
Disc Z

assumed stickup

WHC-SD-ER-TI-006

61.6
59
218.1
75
38
53
48
51
220
61
53
46
44
330

61

41.5

51

386
57.7

61.5
62
60
60
55

63.9

56.5
53

63.83
55

61.4

71
61.25
71
46

59.2

56.4
51

64.1
65
55

74.3

44.4

59.1

48.6



199-K-132 C4670 135.96 Disc Z 88

199-K-133 C4734 139.54 Disc Z 99
199-K-134 C4735 140.17 Disc Z 99
199-K-135 C4736 140.09 Disc Z 113.4
199-K-136 Ca737 139.74 Disc Z 104
199-K-137 C5112 142.40 Disc Z 107.95
199-K-138 C5113 134.22 Disc Z 98
199-K-139 C5114 142.81 Disc Z 108.4
199-K-140 C5115 142.56 Disc Z 108
199-K-141 C5303 141.57 Disc Z 113.8
199-K-142 C5304 141.79 Disc Z 115.7
199-K-143 C5305 135.74 Disc Z 95
199-K-144 C5360 126.40 Disc Z 107.1
199-K-145 C5361 125.51 Disc Z 123.7
199-K-146 C5362 128.42 Disc Z 57.9
199-K-147 C5363 135.07 Disc Z 84.1
199-K-148 C5364 138.12 Disc Z 108.8
199-K-149 C5365 139.98 Disc Z 113.2
199-K-150 C5366 139.38 Disc Z 117.5
199-K-151 C5367 139.81 Disc Z 118.8
199-K-152 C5368 140.25 Disc Z 118.6
199-K-153 C5369 137.41 Disc Z 104.6
199-K-154 C5370 137.20 Disc Z 107.9
199-K-155 C5371 137.84 Staking Survey Well survey report 32.6
199-K-156 C5372 140.48 Disc Z 172.2
199-K-157 C5373 138.84 Disc Z 143.3
199-K-158 C5484 145.50 Disc Z 115.5
199-K-159 C5937 138.95 Disc Z 117
199-K-160 C5938 139.22 Disc Z 118
199-K-161 C5939 126.48 Disc Z - Final Survey 56.5
199-K-162 C5940 125.42 Disc Z 133.6
199-K-163 6172 137.95 Disc Z 113.7
199-K-164 6336 141.34 Disc Z 119
199-K-165 C6451 145.46 Disc Z 180.2
199-K-166 C6452 144.54 Disc Z 170.65
Brass Survey Marker - Final Survey
199-K-167 C6453 145.47 37
Report

199-K-168 C6454 142.59 Disc Z 166.8
199-K-169 Ce6744 141.86 Disc Z 142
199-K-170 C6745 142.03 Brass Survey Marker - Final Survey 151

Report
199-K-171 C6746 144.22 Disc Z 153.6
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199-K-21
199-K-22
199-K-25
199-K-27

199-K-28

199-K-29

199-K-30

199-K-32A
199-K-32B
199-K-33
199-K-34
199-K-35

199-K-36
199-K-37
199-N-103A

199-N-104A
199-N-105A
199-N-106A
199-N-107A

199-N-108A

199-N-121
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199-N-123

199-N-136

199-N-137

199-N-142

199-N-143

199-N-144

199-N-145

199-N-160

199-N-161
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A4651
A5743
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A5480
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A4657
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A4659
A4660
A4661

A4662
A4663
A9988

A9989
B2408
B2538
B2536

B2537

C4473
C4954
C4955

C5042

C5043

C5048

C5049

C5050

C5051

C6178

C6179

C6180

C6181

C6182

129.07
129.55
144.07
142.60

142.33

142.52

142.34

135.47
135.84
135.33
142.75
150.84

150.79
134.76
140.32

141.34
139.62
144.63
141.26

140.25

122.38
122.33
123.10

122.06

122.00

122.20

122.26

122.25

122.08

122.08

122.13

122.24

122.22

122.18

TOC (129.561 (m) - 1.6 ft SU
TOC (130.408 (m) - 2.8 ft SU

TOC (145.229 (m) - 3.8 ft SU
TOC (143.274 (m) - 2.2 ft SU

TOC (143.062 (m) - 2.4 ft SU
TOC (143.493 (m) - 3.2 ft SU

TOC (143.132 (m) - 2.6 ft SU

Disc Z
Disc Z
Disc Z
Disc Z
Disc Z

Disc Z - Original Survey
Disc Z
Disc Z
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Brass Survey Marker
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Disc Z
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Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Rrace Si1irvvevs Marker - Einal Siirvey

Based on 1995 RPGW
Based on 1994 WCSR

WCH-SD-ER-TI-006

WCH-SD-ER-TI-006

WCH-SD-ER-TI-006

1996 WCSR

50
50
76
90

90

90

90

69
176
66.6
90.6
117

90.6
69.3
105

91.5
98
121
76

72.5

42.5
48
54

25.8

25.8

25.5

25.8

25.7

26

26

25.2

26

26

25.4



199-N-203

199-N-204

199-N-205

199-N-206

199-N-207

199-N-208

199-N-209

199-N-210

199-N-211

199-N-212

199-N-213

199-N-214

199-N-215

199-N-216
199-N-217
199-N-218

199-N-219
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C7324

C7323

C7322

C7321

C7320

C7319

C7318

C7317

C7316

C7315

C7314

C7313

C7312

C7311
C7310
C7309

C7308

C7307

C7306

C7305

C7304

C7303

C7302

C7301

C7300

C7299

C7298

123.50

123.49

123.44

123.38

123.37

123.42

123.44

123.46

123.47

123.44

123.40

123.32

123.25

123.23
123.14
123.16

123.25

123.23

123.30

123.13

123.17

123.26

123.40

123.35

123.31

123.23

123.21

Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
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Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report
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Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survey Marker - Final Survey
Report

Brass Survev Marker - Final Survev

27.1

16.1

26.2

17.6

27.0

16.2

26.3

16.5

26.2

16.0

26.2

16.0

27.2

16.3
26.7
17.1

27.5

26.2

26.9

17.4

26.7

17.5

26.8

16.0

27.5

16.1

26.5



199-N-248

199-N-249

199-N-250

199-N-251
199-N-252

199-N-253

199-N-254
199-N-255
199-N-256

199-N-257

199-N-258

199-N-259
199-N-260
199-N-261

199-N-262
199-N-263
199-N-264

199-N-265

199-N-266
199-N-267
199-N-268

199-N-269

199-N-270

199-N-271

199-N-272

199-N-273
199-N-274
199-N-275
199-N-276
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199-N-278
199-N-279
199-N-280
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199-N-282
199-N-283
199-N-284

199-N-285
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C7341

C7342

C7343

C7344
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C7346
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C7350

C7351
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C7354

C7355
C7356
C7357
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C7360
C7361
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C7363

C7364
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C7366
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C7369
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C7371
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C7373
C7374
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C7376
C7377
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C7379

122.22

122.17

122.14

122.11
122.08

122.03

121.93
121.90
121.84

121.82

121.78

121.82
121.82
121.86

121.88
121.88
121.86

121.87

121.87
121.86
121.87

121.84

121.81

121.85

121.90

121.93
121.94
121.95
121.93
121.83
121.76
121.73
121.69
121.66
121.67
121.62
121.61

121.65

121.68
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Report
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Disc Z
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Disc Z
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Disc Z
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Disc Z - Final Survey
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17.2
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17.2
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17.7
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17.7
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17.7
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27.4
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199-N-313
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199-N-323
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C7406
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C7410
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C7412

C7413

C7414

C7415

C7416

C7417

C7418

C7419
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C7423
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Brass Survey Marker - Final Survey
Report
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17.8
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17.5
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199-N-348
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199-N-356
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199-N-359

199-N-360
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199-N-52
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C7440

C7439

C7443

C7444

C7445

C7446
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C7448

C7449
C7450
C7451
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C7453

C7454

C7455

C7456
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C7458

C7459

C7463
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A5831

A5814
A4693
A4695
A4697
A4700
A4705

A4706
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123.19

123.17
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122.30

122.18

121.92

121.93
121.96

122.00
121.83
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122.09
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122.11
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121.91
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139.37
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Brass Survey Marker - Final Survey
Report
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699-58-24
699-59-32
699-60-32

699-60-57
699-60-60
699-61-26A

699-61-37
699-61-41

699-61-62

699-61-66
699-62-31
699-62-43A

699-62-43F

699-63-25A

699-63-51
699-63-55
699-63-58

699-63-89

699-63-90

699-63-92

699-63-95
699-64-27

699-65-50
699-65-72

699-65-83

699-65-95
699-66-103

699-66-23
699-66-38
699-66-39

a0 o

A5275
A5276
A5279

A5280
A5282
A8930

A5283
A5284

A5285

A5286
A5287
A5288

A8944

A5289

A5290
A5291
A5292

A8956

A5293

A5294

A8958
A5295

A5300
A5302

A5303

A5304
A5305

A5306
A5307
A5308

ACONNO

127.75
129.64
129.67

143.44
156.36
125.12

135.06
130.82

151.76

159.68
132.42
132.20

129.31

121.23

129.48
130.19
150.10

156.24

156.28

151.84

148.33
127.04

142.57
164.97

148.10

137.91
142.04

119.03
133.30
138.47

105 A1

TOC (128.662 (m) - 3.0 ft SU
TOC (130.342 (m) - 2.3 ft SU
TOC (130.646 (m) - 3.2 ft SU

Disc Z
Disc Z
TOC (126.03 (m) - 3 ft SU Assumed

TOC (136.062 (m) - 3.3 ft SU
TOC (131.793 (m) - 3.2 ft SU

Disc Z

TOC (160.194 (m) - 1.7 ft SU
TOC (133.336 (m) - 3.0 ft SU
TOC (132.811 (m) - 2.0 ft SU

TOC (130.089 (m) - 2.55 ft SU
TOC (121.471 (m) - 0.8 ft SU

TOC (130.409 (m) - 3.06 ft SU
TOC (131.01 (m) - 2.7 ft SU
TOC (150.919 (m) - 2.7 ft SU Based on 1993 RPGW

TOC (157.241 (m) - 3.3 ft SU

TOC (156.855 (m) - 1.9 ft SU

TOC (152.63 (m) - 2.6 ft SU

TOC (148.776 (m) - 1.45 ft SU
TOC (127.284 (m) - 0.8 ft SU

TOC (143.365 (m) - 2.6 ft SU
TOC (165.676 (m) - 2.3 ft SU

TOC (149.047 (m) - 3.1 ft SU

TOC (138.858 (m) - 3.11 ft SU
TOC (142.346 (m) - 1.0 ft SU

TOC (119.593 (m) - 1.85 ft SU
TOC (133.975 (m) - 2.2 ft SU
TOC (139.325 (m) - 2.8 ft SU Based on 1993 RPGW

T\ 1102 AN [ ) ~N A L+ C11

60
75
85

155
128
363

76
52

188

225
84
78

81

110

36
125
133

220

253

186

707
84

585
216

121

106
128

100
150
90

11 r



699-72-92

699-73-61
699-74-23

699-74-44
699-74-48

699-75-23A

699-75-23B

699-77-36
699-77-54
699-78-62

699-80-398B

699-80-43P

699-80-43Q
699-80-43R
699-80-43S

699-81-38

699-81-58

699-81-62

699-81-64B
699-83-47

699-84-59

699-86-60

699-87-55
699-89-35
699-91-46A
699-93-48A
699-94-41
699-94-43
699-95-45
699-95-48
699-95-51
699-96-41
699-96-42
699-96-43
699-96-44
699-96-45
699-96-49
699-96-52B
699-97-41

N A~

A5325

A5327
A8975

A5328
A5329

A8978

A8979

A5330
A5331
A5332

A8991

A8993
A8994
A8995
A5336
A5337

A5338

AS000

AS002
A5341

A9031

A9059

A5346
A5348
A5354
A5356
C5665
C5661
C5660
C5667
C5663
C5191
C5192
A5357
C4131
C4132
A5358
C5668
C5657

A o~~~

137.51

162.50
114.90

136.28
148.88

115.69

115.98

126.09
146.92
143.62

123.87

126.68
126.41
126.45
125.28
124.76

134.50

134.86

136.64
133.16

140.61

138.41

140.33
121.77
127.26
133.54
124.96
129.81
128.54
130.69
132.29
129.18
129.21
128.71
129.24
129.19
128.26
123.56
127.59

o~ o~~~

TOC (138.054 (m) - 1.8 ft SU

TOC (163.014 (m) - 1.7 ft SU
TOC (115.819 (m) - 3.0 ft SU
Assumed
TOC (136.703 (m) - 1.4 ft SU
TOC (149.417 (m) - 1.75 ft SU
TOC (116.609 (m) - 3.0 ft SU
Assumed
TOC (116.892 (m) - 3.0 ft SU
Assumed
TOC (126.669 (m) - 1.9 ft SU
TOC (147.346 (m) - 1.4 ft SU
TOC (144.195 (m) - 1.9 ft SU
Brass Survey Marker - Final Survey
Report
TOC (127.137 (m) - 1.5 ft SU
TOC (126.867 (m) - 1.5 ft SU
TOC (126.912 (m) - 1.5 ft SU
TOC (125.736 (m) - 1.5 ft SU
TOC (124.887 (m) - 0.42 ft SU

TOC (134.988 (m) - 1.6 ft SU

TOC (135.305 (m) - 1.45 ft SU

Well survey report

TOC (133.704 (m) - 1.8 ft SU
TOC- 3 ft SU

TOC (139.322 (m) - 3.0 ft SU
Assumed
TOC (141.122 (m) - 2.6 ft SU
TOC (122.35(m) - 1.9 ft SU
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
Disc Z
TOC (128.805 (m) - 1.8 ft SU
Disc Z
Disc Z

_-mrn o I anen P ] N\ o w=m o~ n

Based on 1997 RPGW

WCCS

Average Based on 1991
through 1997 RPGW

confirmed with GIS
surface elevation

assumed stickup

200

150
50

150
150

35.0

36.0
150
150
150

53

450
232
140
50
354

150

1011

38
150

1001

531

94
75
45.5
83
40.12
60.7
50.4
64.37
71.3
62.2
52
53.1
59.6
59.9
100
46
58.7

o~ o~



C7851

C7855

C7862

C7864

C8205

C7883
C7884
C7971
C8239

C7851

C7855

C7862

C7864

C8205

C7883
C7884
C7971
C8239

135.88

144.13

129.61

128.74

144.32

145.49
145.38
122.14
144.04

Disc Z - Final Survey

Disc Z

Brass Survey Marker - Final Survey

Report
Brass Survey Marker - Final Survey

Report
Disc Z

Staking Survey
Staking Survey
Disc Z
Disc Z

69

91.2

52.4

50.8

186.4

89.7
91.1
33.5
82.3



