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FIGURE A-1
GEOLOGIC CROSS-SECTION

AND WELL LOCATIONS
CITY OF YELM SW WELL 1A DEVELOPMENT PROJECT

LEGEND This figure was originally produced in color. Reproduction 
in black and white may result in a loss of information.

Map Projection:
UTM NAD27, Zone 10 North

Source:
Washington State Geospatial Data Archive;

Washington Department of Ecology
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FIGURE  2
GEOLOGIC 

CROSS-SECTION A-AA
CITY OF YELM SW WELL 1A DEVELOPMENT PROJECT

10399709fig02.ai  |  Mod: 01/17/11  |  LMB

Note: See Figure A-1 in Appendix A for cross section location. 

LEGEND
Recessional Outwash (Qvr) - Sand and gravel, locally including low-permeability 
moraine deposits (Qvrm) of unsorted and unlayered rock debris known as till; groundwater 
is mostly unconfined, but perched water conditions occur in areas of Qvrm deposits.
Till (Qvt) - Unsorted and unlayered deposits of sand, gravel, cobbles, and boulders 
in a compacted and indurated matrix of silt and clay with some lenses of clean sand 
and gravel; confining unit.
Advanced Outwash (Qva) - Gravel in a matrix of sand with some sand lenses; 
groundwater is confined.
Kitsap Formation (Qf) - Predominately clay and silt, with some layers of sand and 
gravel, and may include some till or till-like deposits; confining unit.  

Salmon Springs (?) Drift (Qc) - Pre-Vashon glacial deposits of sand and gravel typically 
stained red or brown; groundwater is confined.
(TQu) - Layers of clay, silt, sand and gravel of glacial and nonglacial origin. 
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Installed: 8/7 - 8/2007
Datum:  NGVD 29
MP Elevation: 483.71
Ecology ID:  APC078
Well Name: P10

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Ron
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-10

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P10
Shea, Carr, Jewell
Yelm, Washington
JC0701, 8/2007
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DTW: 122.43 BMP on 8/8/2007

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (96-128
feet BGS)

Above-ground completion set in concrete
with 2.5-foot well stick-up and expandable
cap.  Protected by locking steel monument
and by three 3-foot traffic posts.

2-inch, 20-Slot PVC Screen with Threaded
Pointed 6-inch Long End Cap (102.1 - 127.6
 feet BGS)

Depth to Groundwater: 122.43 feet BMP
(8/8/07)

6-inch Borehole

3/8" Bentonite Chip Hole-plug (128 - 130 ft
BGS)

Dry, brown SILT.

Dry, gray GRAVEL.

8 feet: grades into fine-medium sandy.

24 feet: to medium-coarse sandy.
25.5 feet: thin horizons of clean fine gravel.
29 - 31 feet: to slightly silty.

38 - 52 feet: to very moist.

52 - 64 feet: to moist, fine-coarse sandy.

Horizon of gravelly fine-coarse SAND.

Horizon of clean, fine gravel.

To dry, with horizons of slightly coarse sandy.

Moist, gray, slightly gravelly, fine-medium SAND.

100 feet: grades into silty, very fine-fine.

Moist, gray, very silty CLAY.

Total depth: 130 feet BGS.
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Installed: 3/14/2008
Datum:  NGVD 29
MP Elevation: 349.56
Ecology ID:  BAS470
Well Name: P17

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Tim
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-16

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P17
Thurston Highlands, LLC
Yelm, Washington
JC0701, 9/2008
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DTW: 35.87 BMP on 3/17/2008

Above-ground completion set in concrete
with 2.4-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (61.5 to
76 feet BGS)

2-inch, 20-Slot, PVC Screen with Threaded,
Pointed 6-inch Long, End Cap (65.5 to 75.7
feet BGS)

5 1/2" Borehole

Depth to Groundwater 35.87 feet BMP
(3/17/2008)

Moist, brown, SILT.

Moist to wet, brown, medium sandy SILT.

Moist to wet, brown-gray, clayey SILT.

15 feet: to silty CLAY.

Wet, brown-gray, very silty fine GRAVEL.

35 feet: slightly sandy.

Moist, brown-gray, fine SAND.

Wet, brown-gray, sandy, very silty, fine GRAVEL.

44 feet: fine-coarse gravel.

53 feet: moist, very stiff.

55 feet: horizon of sandy, very gravelly silt.

67 feet: wet.

Total depth: 76 feet BGS.
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Date :

Project Name:
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Screen Length :

Seal :

Total Depth :

Location :

Drilling Equipment :

0

5

10

15

20

25

D
ep

th
/F

ee
t

Li
th

ol
og

y

SOIL DESCRIPTION
Well

Construction

Depth to water :

WELL INFORMATION
DOE Well No. :

SP

GM

48/32

48/44

48/48

48/34

48/14

SAND: Light gray fine sand, loose, moist

Grades to fine to medium sand

GRAVEL WITH SAND: Light gray fine to coarse gravel with fine to
coarse sand, dense, moist

Very dense, no samples taken

MW-3

Kevin Vandehey
6/8/07

ESN NW

Don Harnden 17.5' x 1"

10/20 sand
10'x1"

29.5 Feet

Yelm

Power Probe 9500

N/A

Tahoma Terra

No. 8 Bentonite

APF 880
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Installed: 8/6/2007
Datum:  NGVD 29
MP Elevation: 337.42
Ecology ID:  APC076
Well Name: P12

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Ron
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-12

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P12
Shea, Carr, Jewell
Yelm, Washington
JC0701, 8/2007
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DTW: 22.33 BMP on 8/7/2007

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (23-35.3
feet BGS)

Flush mounted completion set in concrete
with 0.35-foot well stick-down and slip cap.

2-inch, 20-Slot PVC Screen with Threaded
Pointed 6-inch Long End Cap (24.8-35.3
feet BGS)

5 1/2" Borehole

Depth to Groundwater 22.33 feet BMP
(8/7/2007)

Moist, light brown, silty, very fine-fine SAND.

4.5 feet: Horizon of gravelly sand.

Moist, brown, fine-medium sandy GRAVEL
(COBBLE?).

Very moist, fine-medium SAND.

Moist, brown-gray, silty, fine-medium sandy
GRAVEL.

Wet, gray, gravelly, silty, fine-medium SAND.

34 feet: to no silt.

Total depth: 35 feet BGS.















10399709fig03.ai  |  Mod: 03/14/11  |  LMB

Note: See Figure A-1 in Appendix A for cross section location. 
FIGURE 3

GEOLOGIC
CROSS-SECTION B-BB

CITY OF YELM SW WELL 1A DEVELOPMENT PROJECT
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LEGEND
Recessional Outwash (Qvr) - Sand and gravel, locally including low-permeability 
moraine deposits (Qvrm) of unsorted and unlayered rock debris known as till; groundwater 
is mostly unconfined, but perched water conditions occur in areas of Qvrm deposits.
Till (Qvt) - Unsorted and unlayered deposits of sand, gravel, cobbles, and boulders 
in a compacted and indurated matrix of silt and clay with some lenses of clean sand 
and gravel; confining unit.
Advanced Outwash (Qva) - Gravel in a matrix of sand with some sand lenses; 
groundwater is confined.
Kitsap Formation (Qf) - Predominately clay and silt, with some layers of sand and 
gravel, and may include some till or till-like deposits; confining unit.  

Salmon Springs (?) Drift (Qc) - Pre-Vashon glacial deposits of sand and gravel typically 
stained red or brown; groundwater is confined.
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Installed: 3/12/2008
Datum:  NGVD 29
MP Elevation: 334.52
Ecology ID:  BAS466
Well Name: P19

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Tim
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-18

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P19
Thurston Highlands, LLC
Yelm, Washington
JC0701, 9/2008
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DTW: 6.68 BMP on 3/17/2008

Above-ground completion set in concrete
with 2.5-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (4-15 feet
BGS)

2-inch, 20-Slot, PVC Screen with Threaded,
Pointed 6-inch Long, End Cap (4.5-13 feet
BGS)

5 1/2" Borehole

Depth to Groundwater 6.68 feet BMP
(3/17/2008)

Moist SILT.

Moist, gray, fine GRAVEL.

Wet, brown, fine-medium sandy GRAVEL.

Wet, gray, silty very fine-fine SAND.

Wet, gray, very sandy GRAVEL.

Wet, gray, fine GRAVEL.

Wet, gray, medium-coarse sandy fine GRAVEL.

Lenses of brown fine sand.

Wet, dark gray, fine SAND.

Wet, dark gray, fine gravelly medium SAND.

42 feet: Lenses of pea gravel.

52 feet: increase gravel content-- gravelly
sand/sandy gravel. Some heaving.

Wet, dark gray, fine GRAVEL.

65 feet: slightly sandy lenses.

Total depth: 80 feet BGS.
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Installed: 8/6/2007
Datum:  NGVD 29
MP Elevation: 337.42
Ecology ID:  APC076
Well Name: P12

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Ron
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-12

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P12
Shea, Carr, Jewell
Yelm, Washington
JC0701, 8/2007

D
ep

th
 (f

t)
Log Well ConstructionU

ni
t

So
il

Sa
m

pl
e

G
eo

lo
gy

DTW: 22.33 BMP on 8/7/2007

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (23-35.3
feet BGS)

Flush mounted completion set in concrete
with 0.35-foot well stick-down and slip cap.

2-inch, 20-Slot PVC Screen with Threaded
Pointed 6-inch Long End Cap (24.8-35.3
feet BGS)

5 1/2" Borehole

Depth to Groundwater 22.33 feet BMP
(8/7/2007)

Moist, light brown, silty, very fine-fine SAND.

4.5 feet: Horizon of gravelly sand.

Moist, brown, fine-medium sandy GRAVEL
(COBBLE?).

Very moist, fine-medium SAND.

Moist, brown-gray, silty, fine-medium sandy
GRAVEL.

Wet, gray, gravelly, silty, fine-medium SAND.

34 feet: to no silt.

Total depth: 35 feet BGS.
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Installed: 3/12/2008
Datum:  NGVD 29
MP Elevation: 332.52
Ecology ID:  BAS467
Well Name: P20

Location: Thurston Highlands
Logged by: Tad Cline
Consulting Firm: Pacific Groundwater Group
Firm: Environmental West Exploration
Driller: Tim
Drilling Method: 5 1/2" Air Rotary
Project Name: Thurston Highlands Figure A-19

GEOLOGIC LOG AND AS-BUILT
FOR PIEZOMETER P20
Thurston Highlands, LLC
Yelm, Washington
JC0701, 9/2008
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DTW: 5.85 BMP on 3/17/2008

Above-ground completion set in concrete
with 2.2-foot well stick-up and expandable
cap. Protected by locking steel monument
and by three 3-foot traffic posts.

3/8" Bentonite Chip Hole-plug

10-20 Colorado Silica Sand Pack (18-32
feet BGS)

3/8" Bentonite Chip Hole-plug (32 - 45 ft
BGS)

2-inch, 20-Slot, PVC Screen with Threaded,
Pointed 6-inch Long, End Cap (19.5-30 feet
BGS)

5 1/2" Borehole

Depth to Groundwater 5.85 feet BMP
(3/17/2008)

Moist, brown, medium SAND.

Wet, brown, medium to coarse sandy, fine
GRAVEL.

Wet, gray, fine GRAVEL.

Wet, gray, medium-coarse, sandy fine GRAVEL.

27 feet: fine-medium sandy

Wet, gray, clayey, silty, fine-coarse sandy fine
GRAVEL.

Wet, gray, slightly sandy fine GRAVEL.

Moist, brown-gray, clayey, fine-coarse sandy fine
GRAVEL.  Silt-bound, sticky.

Total depth: 45 feet BGS.










































