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October 30, 2006

D. Wayne Hedberg
Permit Supervisor
Utah Coal Regulatory Program
Utah Division of Oil, Gas and Mining
1594 West North Temple, Suite 1210
P. O. Box 145801
Salt Lake City, Utah 84114-5801

Re: Results of Drilling and PiezometerMell Installation
Springs and Joes Mill Pond Spring Area, Canyon
c10411002

Dear Wayne:

REcFf l"/Ht)
ocl 3 0 2006

Dtv 0F OiL, cAS & ft,ljMtuG
in the area of Pines 105, 310, 311
Fuel Company, LLC, SUFCO Mine

Ken May, General Manager
397 South 8(X) West
Salina, UT 84654
(435) 28e44m - Office
('til5) 286-4499 Fax

Please find enclosed with this letter three copies of the Results of Drilling and PiezometerMell
Instal lat ion in the area of Pines 105,310,311 Springs and Joes Mi l l  Pond Spring Area. This
submittal is being made in part to satisfy the requirements of the Sufco M&RP that committed
the mine to submitting to the Division results of the North Water Spring August - September
2006 drilling and piezometer/well installation project. This information is due to the Division on
or before the last day of October 2006.

Copies of the geologic description of the cores or cuttings for most of the drill holes in which
piezometers/wells were installed are presented in this document. A few of the drill holes were
not logged since they were drilled next to or very close by another logged drill hole. In the
interest of time and getting the project completed before subsidence began again in the area,
we elected to forgo logging a few of the drill holes. However, we believe the sediments in the
investigation area can be adequately characterized by the drill hole descriptions obtained and
presented herein.

Also included in the enclosed information is a map identifying the location of each of the
piezometers/wells and the location of springs Pines 105, 310, 311 , and Joes Mil l Pond. Tables
with piezometer/well completion data and water level measurements obtained in the
piezometers/wells current as of October 24,2006 are also included. The elevation of the
measuring point and ground elevation adjacent to the surface for most of the piezometers/wells
is also included in the data. These elevations were obtained prior to the occurrence of
subsidence related to the mining of panel 6 Left Pines East. A few of the sites could not be
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surveyed before subsidence with the survey-grade GPS equipment due to the thick vegetative
overstory. However, these missed sites and the remainder of all of the piezometers/wells will be
surveyed in the next few weeks for elevations and locations with the GPS equipment and
appropriate traditional survey equipment. This second survey is being completed to determine
what post-mining changes, if any, have occurred to the ground and piezometers/well elevations.

Sufco will continue to obtain data from the piezometers/wells on a bi-weekly basis for as long as
conditions permit access. Sufco will also use the material contained in this submittal along with
any additional data collected through the remainder of this year to prepare and submit a more
detailed report of the drilling activities, changes in water levels in the piezometers/wells,
changes in spring flows, and potential future investigative activities and mitigation proposals.
This report will be submitted to the Division, as stipulated in Sufco's M&RP, in January 2007.

lf you have any questions or need additional information, please contact Chris Hansen at (435)

448-2669 or Mike Davis at (a35) 286-4421.

Sincerely,
CANYON FUEL COMPANY LLC
SUFCO Mine

/

,?-' 7
Kenneth E. May 

/
Mine ManageT /

Encl.

KEM/MLD:kb

cc: DOGM Correspondence File

sufpub\govtplan.org\dogmmrp\06northwaterplan\resultssubmittall0-30-06
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Erik C. Petersen, P.G.
Senior Hydrogeologist
Utah P.G. No. 5373615-2250
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Well Installation in the area of
Pines 1050 310, 311 Springs and
Joes MiIl Pond Spring Area,
Canyon Fuel CompBtryo LLC,
SUFCO Mine C10411002

29 October 2006

Canyon Fuel Company, LLC
SUFCO Mine
Salina, Utah

Prepared by:

Perensex Hvonolocrc, LL(-
CoNSULTANTS IN HYDROGEOLoGY

2695 N. 600 E.
LEHI, UTAH 84043
(8o 1) 7 66-4C,C6
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29 October 2006

Mr. Mike Davis
Canyon Fuel Company, LLC
Sufco Mine
397 South 800 West
Salina, Utah 84526

Mike,

During August 2006 we installed 32 piezometers and four production wells in the North
Water and Joes Mill areas at the Sufco Mine. This data summary report details the
results of the drilling andpiezometer/well installation and completion. Water level data
collected from the piezometers and wells through 24 October 2006 are also presented
herein.

Piezometer and well drilling and installation
The drilling of the piezometers and wells in the North Water and Joes Mill areas was
performed by Clement Drilling and Geophysical, Inc. of Cedar Hills, Utah. The locations
of the wells andpiezometers in the North Water and Joes Mill areas are shown on Figures
1 and 2, respectively. Well completion information is presented in Table l.

Thirty l-inch piezometers and three 4-inch wells were installed in the North Water area.
Two l -inch piezometers and one 4-inch well were installed in the Joes Mill area. Most of
the f -inch piezometers were drilled using direct-push techniques incorporating
continuous core recovery and extraction. The remaining piezometers, which were
installed in locations where the subsurface stratigraphy was adequately charactertzed,
were installed using direct-push methods that did not produce sediment cores. The 4-inch
wells were drilled using an 8-inch hollow-stem auger.

Both the f -inch piezometers and the 4-inch wells were completed using 0.010 PVC well
screen and solid PVC riser pipe. Typically, a sand filter-pack was emplaced in the well
annulus opposite and to about 0.5 feet above the top of the well screen. The sand filter-
pack consisted of either 10-20 Colorado silica sand and/or native flowing fine-grained
sand that was present in the borehole and naturally rose in the borehole upon insertion of
the well screen. The annular space above the sand filter pack in the I -inch piezometers
was filled with anhydrous bentonite chips to the ground surface. The annular space
above the sand filter-pack in the 4-inch wells was filled to within 0.5 feet of the land

2695 N. 600 E. LeHr, UrAH 84C,43 (80 1) 766-4c,c,6
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surface with anhydrous bentonite chips, and a O.5-foot thick concrete surface seal was
emplaced to the land surface. A locking steel protective enclosure was embedded in the
concrete surface seal to protect the wells. The 1-inch piezometers were protected at the
surface by a driven 4-inch PVC casing and cap.

Water level data
Depth-to-water measurements relative to a marked reference point on the top of the inner
PVC casing were performed using an electronic well sounder and the data were recorded
in a field notebook. Elevations and ground coordinates of most piezometers and wells
were surveyed by Sufco Mine personnel using survey-grade GPS instruments prior to the
undermining of the region. In some locations visual obstructions precluded the GPS
survey of some wells. These wells will subsequently be surveyed using conventional
survey techniques. Water elevations presented herein were calculated using measured
depth-to-water data and surveyed well elevations. Depth-to-water data and water
elevation data for piezometers and wells in the North Water and Joes Mill areas are
presented in Table 2.

Additionally, automated pressure transducer/data logger units (In-Situ Level Troll 500
model) were installed in 10 selected piezometers in the North Water area. These units are
currently configured to automatically measure and record water-level information in the
selected wells several times per day. This information is periodically downloaded to a
field computer and will be used together with the hand water-level measurements to
analyze water level trends in the North Water area.

Geologic logging and sampling of boreholes
Sediment core samples from piezometers in the North Water and Joes Mill areas were
geologically logged. For each stratigraphic interval, an internally-generated
hydrogeologic code was also assigned. The purpose of the hydrogeologic code is to
facilitate general comparisons between adjacent wells and to simpliff the characteization
of hydrogeologic properties. Geologic logs for each logged piezometer are presented in
the Appendix. Grab samples from the sediment cores for each described interval for all
logged wells were collected in plastic sample bags and placed into storage for potential
future analysis.

Please feel free to contact me should you have any questions in this regard.

Erik C. Petersen, P.G.
Principal Hydrogeologist
Utah PG #5373615-2250

Sincerely,

2695 N. 600 E. Lgr-rr, UrAH A4O43 (8O 1) 76,6.*4006
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Appendix

Geologic Logs
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t

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I
Date drilled: 1-Aug-06

Interval (feet) Code DescriptionI
I
I
I
I
t
I
I
I
t
I
I
I
I
I

0-3.8

3 . 8 - 1 1 . 8

1 1 . 8 - 1 3 . 5
13.5-14.5
14 .5 -15
1 5 - 1 5 . 8
1 5 . 8 - 1 9

19-20
20-22.5
22.5-23
23-26.3
26.3-28

FGS Fine-grained sand, gray to brown, moist, some mottling, fe-
staining from 2.5 to 3.5 feet

OSLT Organic silt, dark gray to black, wood from 4.8-5.0, fine-grained
sand layer from 5.0 to 5.3 feet, wood/organic silt from 10.8-11 .5

FGS Gray fine-grained sand
INTBD Organic sand/silt, banded with about20% wood chunks
FGS Fine-grained sand, gray

OSLT Dark brownish gray organic silt, plastic consistency
FGS Gray fine-grained sand, dark gray organic silt layer from 18.0-

18.4.
OSLT Dark gray organic silt with woody debris
FGS Gray fine-grained sand

OSLT Dark gray-brown organic silt with woody debris
FGS Gray fine-grained sand

BDRK Weathered castlegate sandstone, light gray, highly weathered

Key: FGS Fine-grained sand
OSLT Organic silVmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerenseN Hvonolocrc, LLC
CorusuIIeNTs IN HYDRoGEoLOGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-2
Date drilled: 1-Aug-06

Interval (feet) Code DescriptionI
I
t
I
I
I
I
I
I
I
I
I
I
I
I

0-4

4-8

8 - 1 1
1  1 - 1 5

15-15.4
15.4-16
16-20

20-21.5
21.5-23

FGS Wet, gray-brown fine grained sand with some roots and Fe
staining along rootways, poor recovery (50%)

OSLT Dark gray to black organic silt, plastic, 4-inch fine-grained sand
layer at bottom, poor recovery gO%)

OSLT Organic silt, wood chunks, some thin sand layers
FGS Gray fine-grained sand, wet, fine laminations from 14-15 feet

WOOD Log
INTBD Laminated, thin beds
FGS Gray to brownish gray fine-grained sand, wet, minor

interbedded/laminated organic silt and sand interval from 19.2-
20 feet

FGS Gray fine-grained sand with some organics
OSLT Dark gray to black organic silt with big chunks of wood

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDROLOGTC, LLC

COTlSu TrnNTs I N HYDRoGEoLoGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-3
Date drilled: 2-Aug-06

Interval (feet) Code Description

I
I
I
I
I
I
I
t
I
I
I

04
4-10

1 0 - 1 0 . 5
1 0 . 5 - 1 5
1  5 -16

FGS Fine-grained sand, medium brown
FGS Fine-grained sand, dark brown
FGS Orange weathered fine-grained sand, soft, l ikely boulder
FGS Fine-grained sand, dark brown, wet

BDRK Weathered Castlegate Sandstone, yellowish gray, wet

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

I
I
I

PETERSEN HYDRoLoGIc, LLC
COrusuIreNTs IN HYDRoGEoLoGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP'4
Date drilled: 2-Aug-06

lnterval (feet) Code DescriptionI
I
I
t
I
t
I
t
I
I
I
I
I
I
I

0-6.5

6.5-9
9-9.3
9 .3 -10
10-1  1  .5
11.5-12
12-13.5
1 3 . 5 - 1 6
16-30

FGS Medium gray fine-grained sand with some Fe staining and
roots

OSLT Organic silt with some minor sand and woody zones
WOOD Decayed wood
OSLT Organic silt with woody zones
FGS Gray fine-grained sand with thin interbeds of organic silt

WOOD Decayed wood with organic silt
FGS Gray fine-grained sand
FGS Gray fine-grained sand with thin interbeds of organic silt
FGS Medium gray fine-grained sand with little or no organic content

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDRoLocrc, LLc
COTSuI-rINTS IN HYDROGEOLoGY
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I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-S
Date drilled: 2-Aug-06

Interval (feet) Code Description

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

04
4-10 .5

10 .5 -1  1

11-13

13-14 .8

14.8-15.2
15.2-15.6
15 .6 -16 .5
16 .5 -18 .5

18.5-23.8

23.8-24
24-28

28-29
29-30

FGS Brown to black silty/sandy organic soil/fine-grained sand
FGS Medium to dark gray fine-grained sand with some minor

organic-rich zones
OSLT Organic silt, dark gray to black with some gray fine-grained

sand
FGS Gray fine-grained sand with some laminated organic silt

interbedded with woody material
OSLT Organic silUdecayed wood, some interbedded laminae of gray

fine-grained sand
FGS Gray fine-grained sand

OSLT Dark gray to black organic silt with woody material
FGS Gray fine-grained sand

OSLT Dark gray to black organic silt with wood chunks, some
interbedded gray fine-grained sand

FGS Gray fine-grained sand with some thin dark gray organic zones

WOOD Wood
FGS Medium gray fine-grained sand with higher organic content,

some organic silt
OSLT Sandy organic silt with some wood and woody material
BDRK WeatheredCastlegateSandstone

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PrTeRSEN HYDRoLoGIc, LLC
COTSUITRNTs IN HYDROGEoLoGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-G
Date drilled: 2-Aug-06

Interval (feet) Code Description

t
I
I
I
I
t
t
I
I
t
I
I
I
I
I
I

0-3.5

3.5-8

8-12

12-16.5

16 .5 -19

1 9 - 1 9 . 5
19.5-20
20-23
23-25
25-26

FGS Brown to dark gray fine-grained sand with increasing organic
content lower, poor recovery

FGS Dark gray to dark brown fine-grained sand, wet, some
interbedded darker organic-rich fi ne-grained sand

FGS Gray fine-grained sand, wet, with 2-inch organic silUwoody
layers at 8-8.2 and 1 1.8-12 feet.

FGS Gray fine-grained sand, wet, with organic silUwoody zone from
14.4-14.6. Also some thin bands of organic-rich sand.

OSLT Organic silt with some interbedded gray fine-grained sand; big
wood piece from 17 .3 to 17.6 feet

FGS Gray fine-grained sand
OSLT Dark browinsh gray organic silUwood
OSLT Organic silUwood with thin stringers of fine-grained sand
FGS Gray fine-grained sand

OSLT Dark gray to black organic silt and wood

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD lnterbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

Petensgr.r HvonoLocrc, LLC
COIISuTTRNTS I N HYDRoGEOLOGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-7
Date drilled: 2-Aug-06

Interval (feet) Code Descriptiont
I
I
I
I
t
I
I
I
I
t
I
I
I
I

0-4

4-7

7-12.6

12.6-13.3

13.3-21

21-21 .5
21.5-22.8
22.8-23.2
22.2-28

Key:

FGS Brown grading to dark gray/black organic rich sand, poor
recovery Q5%)

FGS Dark gray organic-rich fine-grained sand, wet, silty in portions

FGS Gray fine-grained sand with 1- to 2-inch silty organic layers
about every 0.75 feet

OSLT Silty organic-rich layer, dark gray-brown with fine-grained sand

FGS Gray fine-grained sand with minor interbedded organic
silUwoody zones every 0.5 feet; wood at 14.0, 17,0 and 19.0
feet

OSLT Organic silUwood zone
FGS Gray fine-grained sand

OSLT Organic silVwood zone
FGS Gray fine-grained sand with minor interbedded organic

silUwood zones; wood at22.5,26.0 and 26.4 feet

FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDRoLoGrc, LLC
COTSUITnNTS IN HYDROGEOLOGY
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I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-B
Date drilled: 3-Aug-06

Interval (feet) Code DescriptionI
I
I
I
I
I
I
I
I
t
t
I
I
I
I

0-4

4-8

8-12

14 .5 -15 .5
15 .5 -17 .5
17 .5 -18 .5
18.5-20

20-24

FGS 6 inches of organic soil at surface, 0.5-4 feet is tan fine-grained
sand like that at the land surface, dry

FGS Tan fine-grained sand, becommine slightly organic and damp
in lower part

FGS Tan to grayish tan fine-grained sand, little organic content, wet
and soft

OSND Dark gray organic sand with some organic silt
FGS Dark gray fine-grained sand with some organic content

OSND Dark gray organic silty sand, more plastic than above
FGS Light gray fine-grained sand with three f -inch intervals of

organic sand with some silty/more plastic zones
FGS Medium gray fine-grained sand, no silt layers, homogeneous,

minor increase in organic content from 23.5 to 24 teet

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silt/muck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLoGrc, LLC
CoTSUTTRNTS IN HYDROGEOLOGY
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I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-10
Date drilled: 3-Aug-06

Interval (feet) Code DescriptionI
I
I
t
I
I
I
I
I
t
I
I
I
I
I

0-4

4-7

7-8
8-14

14-16

16-18
18-20

20-24

FGS

FGS

WOOD
FGS

INTBD

FGS
FGS/BDRK

BDRK

Approximately 1 foot layer of organic-rich sandy soil, 14 feet is
gray fine-grained sand with some wood/roots
Gray to dark gray banded fine-grained sand, some interbedded
silt layers
Decomposed wood/organ ic silt
Gray to dark gray fine-grained sand with darker, more organic-
rich zone in upper part, clean sand below
Interbedded thin layers of organic silt and gray fine-grained
sand (about 50o/o sand) layers about 1/8 to 3 inches thick
Gray fine-grained sand
Light gray to creamy tan fine-grained sand, more consolidated
than above, likely weathered Castlegate Sandstone

Light gray to orange fine-grained sand/decemented Castlegate
Sandstone bedrock

Key: FGS Fine-grained sand
OSLT Organic silt/muck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLocrc, LLC
COlISuITINTS IN HYDROGEOLOGY
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t
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I1
Date drilled: 4-Aug-06

Interval (feet) Code DescriptionI
I
t
I
t
I
t
I
I
I
I
I
I
t
I

0-4
4-5

5-7
7-10.5
10.5-16

16-17
17 -20

20-23
23-24

24-26
26-28

FGS Soil, sandy, organic, silt at bottom, poor recovery (30%)
OSLT Plastic, low-permeability organic silt, dark gray-brown to black

OSND Dark gray organic-rich fine-grained sand
FGS Gray fine-grained sand

INTBD Alternating layers (1 to 4 inches thick) of fine-grained gray sand
and wood-rich organic silt (overall about 600/o organic)

FGS Gray fine-grained sand
FGS Light to medium gray fine-grained sand, possibly decemented

Castlegate Sandstone boulder
FGS Gray fine-grained sand
FGS Light to medium gray fine-grained sand, tight, semi-

consolidated, possibly decemented Castlegate Sandstone
boulder

FGS Gray fine-grained sand
BDRK Grayfine-grainedsand/decementedCastlegateSandstone,

with small sandstone pebbles

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PetenseN HvonoLocrc, LLC
CorusuITaNTS IN HYDROGEOLOGY
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I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-14
Date drilled: 4-Aug-06

lnterval (feet) Code Description

t
I
t
I
I
I
I
I
I
I
I
I
I
t
t
I

0-6
6-7.5

7 .5 -10 .5
1 0 . 5 - 1  1 . 5
1  1 . 5 - 1 3
1 3 - 1 5

15-15-8
15 .8 -16 .3
16 .3 -17 .8
17 .8 -19 .5
19.5-27

27-28

OSLT Dark brown to black organic-rich soil/silt (poor recovery)
OSND Silty organic-rich sand, more silty at base
FGS Gray fine-grained sand

OSLT Black, plastic organic silt
FGS Gray fine-grained sand

OSLT Dark brown to black organic silUwoody material, minor sand
stringers

FGS Gray fine-grained sand
OSLT Dark brown to black organic silt with minor sand
FGS Gray fine-grained sand

OSLT Organic silt with occasional wood
INTBD Interbedded gray fine-grained sandstone and decayed wood,

overall about 20% decomposing wood/organic,80o/o sand,
wood is not completely decomposed

BDRK Decemented CastlegateSandstone/fine-grained sand

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PgtensEN HYDRoLoGrc, LLC
CoNSULTANTS IN HYDROGEOLOGY
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I
I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-15
Date drilled: 4-Aug-06

lnterval (feet) Code DescriptionI
I
I
I
I
t
t
I
t
I
I
I
I
t
I

a-4

4-7.7
7.7-10

10-1  1
11-',12
12-15
1 5 - 1 6
16-1  I
1 8 - 1 9
19-20

20-23
23-24

24-25
25-25.5
25.5-27

27-28

OSLT Poor recovery (20o/o), recovered 1 foot of dark brown,
organ ic/woody-rich soil

OSLT Organic-rich silt, dark gray to black
OSND Dark gray silty, organic-rich sand with some plastic organic silt

interbeds
FGS Gray fine-grained sand

OSND Organic-rich sand and silt
INTBD Interbedded gray fine-grained sand and black organic silt
FGS Gray fine-grained sand

No recovery in this interval
WOOD Wood and organic silt, dark gray
INTBD Interbedded 1-inch layers of gray fine-grained sand and

organic silt
FGS Gray fine-grained sand

INTBD Interbedded thin laminae of organic sand and fine-grained sand

FGS Gray fine-grained sand
OSLT Dark gray organic silt
FGS Gray to dark gray fine-grained sand with some zones of

increased organic content
BDRK Medium gray decemented Castlegate Sandstone/fine-grained

sand

Key: FGS Fine-grained sand
OSLT Organic silVmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDRoLocrc, LLC
CONSUI-raNTS IN HYDRoGEOLOGY



Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I6
Date drilled: 4-Aug-06

lnterval (feet) Code Description

I
I
I
t
I
t
I
t
t
I
t
I
t
t
I
I
I
I
I

0-3.8

3.8-8

8-9

Key:

OSLT Poor recovery (30%), dark brown organic soil overlying dark
gray to black organic silt

OSND Dark gray organic-rich sand with some areas of increased silt
content.

BDRK Weathered, decemented Castlegate Sandstone, light gray

FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDROLOGTC, LLC

CoNSULTANTS I N HYDRoGEoLOGY
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I7
Date drilled: 4-Aug-06

Interval (feet) Code Descriptiont
I
I
I
I
I
I
I
I
t
I
I
I
I
I

0-3.5

3.5-4.5
4 .5 -10
10-1  1
11-12
12-14

14-16.5

16 .5 -18
18-22
22-24

INTBD Organic soil overlying tan, fine-grained sand and dark brown to
black organic silt of plastic consistency

OSLT Dark brown to black organic silt, plastic consistency
OSND Organic-rich sand with minor organic silt
OSLT Dark gray to black organic silt
OSND Dark gray organic-rich sand
FGS Gray to dark gray fine-grained sand

INTBD Thin-bedded/banded gray fine-grained sand and black organic
sand/silt

OSND Dark gray to black organic-rich sand and some silt
FGS Gray fine-grained sand, possibly decemented bedrock

BDRK Medium gray decemented Castlegate Sandstone bedrock

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD lnterbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PgtensEN HYDRoLoGrc, LLC
CorusuITeNTS IN HYDROGEOLOGY
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I
I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I8
Date drilled: 15-Aug-06

Interval (feet) Code DescriptionI
t
I
I
I
I
I
I
t
t
I
I
I
t
I

o-4

4-8

8-10
10-10 .5

10 .5 -1  1  .5
11.5-12
12-13

13-13 .5
13.5-14.5
14 .5 -15 .5

15 .5 -17 .5
17.5-20
20-22
22-23

23-24

24-28

OSND Dark brown sandy organic soil; 4 inch layer of gray fine-grained
sand near base; poor recovery

OSND Dark grayish brown organic-rich silty sand with some thin
zones of organic silt

FGS Medium gray fine-grained sand
OSLT Organic silt, brownish black
FGS Gray fine-grained sand

OSND Organic rich fine-grained sand
FGS Gray fine-grained sand

OSLT Organic silt
FGS Gray fine-grained sand with some organic content

INTBD Interbedded fine grained sand and organic-rich silty fine-
grained sand

FGS Gray fine-grained sand
OSND Gray to dark gray organic-rich fine-grained sand
FGS Gray fine-grained sand

OSLT Organic silt, dark brown, with some interbedded sand; wood
piece at 23 feet

INTBD Interbedded thin laminae of gray fine-grained sand and organic
si l t

FGS Gray fine-grained sand, wood at bottom

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLoGrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-I9
Date drilled: 5-Aug-06

Interval (feet) Code Description
0-2
2-6

6-9.3
9.3-14
14-15

15-15.7
15 .7 -19 .5
19.5-21

Key:

OSLT Organic, silty soil
OSND Gray organic-rich fine-grained sand
FGS Gray to tan fine-grained sand, clean, uniform
FGS Tan and orange fine-grained sand

CLAY Medium brown clay
FGS Grayish orange fine-grained sand
FGS Fine-grained sand, rich orange color

BDRK Clay/shale, gray, with orange iron-stained zones

FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic

silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

I
I

PerenseN Hvonolocrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-20
Date drilled: 5-Aug-06

Interval (feet) Code Description

I
I
I
t
I
I
I
I
I
I
I
I
I
I
I

o4
4-8

8-1 5

15-16 .8
16.8-25

OSLT Soft, organic soil, black at surface, no recovery in tubes
OSLT Very soft organic silUsoil and woody debris
OSLT Black to dark brown organic silt, woody debris and wood pieces

OSND Gray to dark gray organic-rich sand and wood piece
FGS Fine-grained sand, medium to light gray, very minor organic-

rich zones (.1 inch thick) in two locations, sand is more silty in
lower 5 feet.

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLocrc, LLC
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Sufco, North Water Piezometers

I
I

Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-21
Date drilled: 15-Aug-06

Interval (feet) Code DescriptionI
I
t
I
I
t
I
I
I
I
I
I
I
I
t

0-4
4-12

FGS Dark brown organic rich sandy soil
INTBD Interbedded gray fine-grained sand and dark brown organic silt

and woody matter; 4-8 feet is about 60% organic silt, 8-1 2 feet
is about 75o/o organic silt and 25o/o grayish brown fine-grained
sand

OSND Medium grayish brown organic-rich fine-grained sand with
some silty zones

OSLT Organic silt, brown with woody debris
FGS Gray fine-grained sand, wet, uniform
FGS Brownish orange fine-grained sand with pebbley zones and

some coarse sand
BDRK Clay/shale bedrock, medium gray, tight, dense, not very wet

BDRK Brownish gray decemented Castlegate Sandstone/fine-grained
sand with pebbles -1 inch diameter at base

FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

12-15

1 5 - 1 5 . 5
15.5-20
20-21.5

21.5-24

24-25.5

Key:

PgrensEN HYDRoLoGrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-22
Date drilled: 15-Aug-06

Interval (feet) Code DescriptionI
t
I
I
I
I
I
I
I
t
I
I
t
I
I

0-3
3-4
4-10

1 0 - 1  1 . 5
11.5-14
14-16

1 6 - 1 8
18-20

20-22.5

FGS Medium brown sandy soil
OSLT Dark brown organic silt
OSND Medium to dark gray organic-rich sand with zones of organic

silt
FGS Medium gray fine-grained sand with minor organic content
FGS Light gray fine-grained sand, clean
FGS Orange and gray fine-grained sand with some fine gravel and

coarse-grained sand and some pebbles >1 inch diameter

FGS Brownish orange fine-grained sand, wet, homogeneous
FGS lnterbedded fine-grained sand and 2-inch layers of clayey, silty

sand
BDRK Clay and silty clay bedrock, tight, dense, not very wet, medium

gray color with orange and dark brown zones

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLocrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-23
Date drilled: 15-Aug-06

lnterval (feet) Code Description
0-3

3-9

9-1 0
1 0 - 1 8

18-23.5

23.5-25

FGS Medium brown fine-grained sandy soil, silty sand, some
organic content

OSLT Organic silt, brown to almost black, wet, some woody zones

OSND Dark grayish brown organic sand and silty sand
FGS Gray fine-grained sand, wet, some zones of fine gravel/pebbles

FGS Orange-brown fine-grained sand with pebbles (-0.25 - 0.5 inch
diameter), wet

FGS Orange-brown fine-grained sand with pebbles, increased silt
content

I
t
I
t
I
I
t
I
I

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

I
I
I
t

PETERSEN HYDROLOGIC, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-25
Date drilled: 15-Aug-06

Interval (feet) Code Descriptiont
I
I
t
I
I
I
I
I
I
I
t
I
I
I

0-4
4-15

1 5 - 1 8
18-18.2

18.2-20.5

Key:

FGS Brownish gray fine-grained silty sand
FGS Fine-grained sand, gray to brownish gray
FGS Medium gray fine-grained sand, wet

OSND Dark gray organic-rich sand
FGS Fine-grained sand, gray, wet

FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLocrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-26
Date drilled: 15-Aug-06

Interval (feet) Code DescriptionI
I
I
I
I
t
I
t
I
I
I
t
t
I
I

0-3
34
4-6

6-6.3
6.6-6.6
6.6,8.2
8.2-11

11-24

24-26.5

FGS Tanish brown fine-grained sand
FGS Dark brown sand with wood pieces

OSLT Dark brown organic silt
FGS Gray fine-grained sand

WOOD Wood piece
OSLT Dark brown organic silt with minor sand lenses
INTBD Interbedded thin layers of organic silt and gray fine-grained

sand
FGS Medium gray fine-grained sand, wet, homogeneous, some thin

organic-rich zones
FGS Dense, fine-grained sand with high silt content, tight, not very

wet

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PgrgnsEN HYDRoLocrc, LL(.
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-27
Date drilled: 16-Aug-06

lnterval (feet) Code DescriptionI
I
I
t
I
I
I
I
I
I
I
I
I
I
I

0-12

12-14
14-15
1 5 - 1 6

16-17
1 7 - 1 7 . 5
17 .5 -18

1 8 - 1 8 . 3
18.3-20

20-21

21-22
22-23

23-24.5

24.5-25

OSLT

FGS
FGS
FGS

FGS
CLAY
FGS

CLAY
FGS

FGS

FGS
FGS

CLAY

BDRK

Dark brown, damp, organic-rich soil, abundant small wood and
plant fragments, poor recovery QSTo)
Medium to dark gray fine-grained sand
Light to medium-gray fine-grained sand
Light gray and orange fine-grained sand with pebbles of
Castlegate Sandstone conglomerate (-0.5 inch diameter)
Gray fine-grained clayey sand
Sandy clay, medium gray
Orange decemented Castlegate Sandstone boulder/fine-
grained sand
Gray sandy clay
Grayish orange decemented Castlegate Sandstone
bou lder/fine-g rained sa nd
Grayish orange fine-grained sand with abundant pebbles (-0.5
inch diameter)
Grayish orange fine-grained sand, wet, flowing type
Grayish orange fine-grained sand with pebbles
Brownish orange clay/silty clay, plastic, becoming sandy in
bottom part
Orange decemented Castlegate Sandstone/fine-grained sand

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PgrensEN HYDRoLocrc, LLC
CorusuITeNTs IN HYDRoGEOLOGY



I
I
I
I

Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-29
Date drilled: 16-Aug-06

Interval (feet) Code DescriptionI
I
I
I
I
I
I
I
I
I
I
I
t
I
I

o-2
2-4

4-6.5
6.5-7
7-8
8-10

10-10 .5
1 0 . 5 - 1 5
15-17
17-21
21-22

OSND Organic-rich sandy soil
OSLT Organic silt, black to dark brown
OSLT Organic silt, dark brown with woody debris
FGS Gray fine-grained sand

OSLT Gray organic silt and organic-rich sand
OSLT Organic silt and woody debris with pieces of wood/plants
OSND Organic-rich fine-grained sand, gray to dark gray
FGS Fine-grained sand, gray, wet

OSLT Gray, wet, clayey siffi
FGS Gray to brownish gray fine-grained sand

CLAY Olive drab mottled with gray hard, dense, silty clay; 2 inch soft
clay layer at top

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensEN HYDRoLoGrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-30
Date drilled: 16-Aug-06

Interval (feet) Code DescriptionI
I
I
t
I
I
I
I
I
I
t
t
I
I
I

04

4-7
7-8

8-9
9-10
1 0 - 1 3
1 3 - 1 5

15-16 .5
16.5-17
17-19

1 9 - 1 9 . 5

19.5-22

22-24

OSND Sandy organic soil, dark brown, 4-inch fine-grained sand layer
at 3 feet depth.

OSLT Organic silt
OSND Thin bedded laminae of organic sand with some organic silt

OSND Dark brown organic-rich sand
OSLT Dark brown organic silt, plastic consistency
OSND Dark brown organic-rich sand
OSND Medium brown organic-rich sand
FGS Gray fine-grained sand, uniform, wet
FGS Gravelly fine-grained sand, gray
FGS Gray fine-grained sand with some pebbles and some silty

zones
CLAY Silty clay/shale bedrock, hard, tight, medium orangish brown

FGS Gray fine-grained sand, wet, occasional pebbley zones,
uniform, possibly decemented Castlegate Sandstone

BDRK GraydecementedCastlegateSandstone/f ine-grainedsand
with some pebbles and coarse sand

Key: FGS Fine-grained sand
OSLT Organic silVmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silVmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSeN Hvonoloclc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-34
Date drilled: 17-Aug-06

Interval (feet) Description

I
I
I
I
I
t
t
I
I
I
I
I
t
t
I
I
I
I

0-4

4 - 1 1 . 5
11 .5 -14 .5

FGS Silty, sandy soil with some minor organic content, medium to
dark gray
White to creamy tan fine-grained sand, very wet
Hard clay/shale with minor silt, gray to orange; 3-inch fine-
grained sand layer at 12 feet

FGS
CLAY

Key: FGS Fine-grained sand
OSLT Organic silVmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PerensgN HvoRolocrc, LLC
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-35
Date drilled: 17-Aug-06

Interval (feet) Code DescriptionI
I
I
I
I
I
I
t
I
I
t
I
I
I
I

0-3
3-6
6 -11

11-15
15-16

16-17
17-18

FGS
FGS
FGS

FGS
FGS

FGS
CLAY

Medium grayish brown silty fine-grained sand, hard
Fine-grained sand, light gray
Medium grayish brown silty fine-grained sand, hard; f -inch

black organic silt layer at 11 feet
Fine-grained sand, light tan to white
Fine-, Medium-, and coarse-grained sand with some pebbles,
light gray
Fine-, medium-, and coarse-grained sand, tan to orange
Clay/shale, hard, tan to orange

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSEN HYDROLOGIC, LL(-
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Sufco, North Water Piezometers
Geologic log
Geologist: Erik Petersen, PG

Piezometer: NWP-36
Date drilled: 17-Aug-06

Interval (feet) Code DescriptionI
t
I
I
I
I
I
I
I
I
I
I
I
I
I

0-3
3-4

4-8
8-13

13-14
14-15

FGS
FGS

FGS
FGS

FGS
CLAY

Brown sandy soil
Hard, fine-grained sand, may be weathered Castlegate
Sandstone boulder
Hard, compacted gray to white fine-grained sand
Fine-grained sand, orange and white, coarse sand horizon in
lower part
Fine-grained and medium- to coarse-grained sand
Hard, dense shale/clay

Key: FGS Fine-grained sand
OSLT Organic silUmuck
OSND Organic-rich sand
INTBD Interbedded fine-grained sand and organic silUmuck
WOOD Wood or woody material
BDRK Bedrock
CLAY Clay/shale

PETERSeT Hvpnolocrc, LLC
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