














































 
 
 
 

soil and materials engineers, inc. GEOTECHNICAL NOTES 
 
 

Drilling and Sampling Symbols 
 
SS – Split-Spoon 1-3/8” I.D., 2” O.D. except where noted 
LS – Liner Sample 
AS – Power Auger Sample 
2ST – Shelby Tube – 2” O.D. 
3ST – Shelby Tube – 3” O.D. 
PS – Piston Sample – 3” diameter 
WS – Wash Sample 
HA – Hand Auger Sample 
BS – Bag or Bottle Sample 
CS – Continuous Sample 

NR – No Recovery 
RC – Rock Core with diamond bit. NQ size, except where noted 
RB – Rock Bit 
VS – Vane Shear 
PM – Pressuremeter 
WOH – Weight of Hammer 
 
SP – Soil Probe 
PID – Photo Ionization Device 
FID – Flame Ionization Device 

 
Standard Penetration ‘N’ – Blows per foot of a 140-pound hammer falling 30 inches on a 2-inch O.D. split spoon, except where noted. 
 
 
Particle Sizes Depositional Features 
 
Boulders - Greater than 12 inches (305 mm) 
Cobbles - 3 inches (76.2 mm) to 12 inches (305 mm) 
Gravel-Coarse - 3/4 inches (19.05 mm) to 3 inches (76.2mm) 
    Fine - No. 4 (4.75 mm) to 3/4 inches (19.05 mm) 
Sand-  Coarse - No. 10 (2.00 mm) to No. 4 (4.75 mm) 
    Medium - No. 40 (0.425 mm) to No. 10 (2.00 mm) 
    Fine - No. 200 (0.074 mm) to No. 40 (0.425 mm) 
Silt - 0.005 mm to 0.074 mm 
Clay - Less than (0.005 mm) 

Parting - as much as 1/16 inch (1.6 mm) thick 
Seam - 1/16 inch (1.6 mm) to 1/2 inch (12.7 mm) thick 
Layer - 1/2 inch (12.7 mm) to 12 (305 mm) inches thick 
Stratum - greater than 12 inches (305 mm) thick 
Pocket - small, erratic deposit of limited lateral extent 
Lens - lenticular deposit 
Varved - alternating seams or layers of silt and/or clay and 

sometimes fine sand 
Occasional - one or less per foot (305 mm) of thickness 
Frequent - more than one per foot (305 mm) of thickness 
Interbedded - applied to strata of soil or beds of rock lying between or 

alternating with other strata of a different nature 
 
Groundwater levels indicated on the boring log are the levels measured in the boring at the times indicated.  The accurate 
determination of groundwater levels may not be possible with short term observations, especially in low permeability soils.  The 
groundwater levels shown may fluctuate throughout the year with variation in precipitation, evaporation and runoff. 
 
 

Classification 
 
Cohesionless Soils (Blows per foot or 0.3 m) 
Very Loose : 0 to 4 
Loose : 5 to 9 
Medium Dense : 10 to 29 
Dense : 30 to 49 
Very Dense : 50 to 80 
Extremely Dense : Over 80 
 
 
Soil Constituents 
Trace : Less than 5% 
Trace to Some : 5% to 12% 
Some : 12% to 25% 
Use Descriptor : 25% to 50% 
(i.e., Silty, Clayey, etc.) 
 
 

Cohesive Soils 
Consistency Shear Strength 
Very Soft : 0.25 kips/ft2 (12.0 kPa) or less 
Soft : 0.25 to 0.49 kips/ft2 (12.0 to 23.8 kPa) 
Medium : 0.50 to 0.99 kips/ft2 (23.9 to 47.7 kPa) 
Stiff : 1.00 to 1.99 kips/ft2 (47.8 to 95.6 kPa) 
Very Stiff : 2.00 to 3.99 kips/ft2 (95.7 to 191.3 kPa) 
Hard : 4.00 kips/ft2 (191.4 kPa) or greater 
 
Soil description 
If clay content sufficiently dominates soil properties, then clay 
becomes the primary noun with the other major soil constituent as 
modifier: i.e. silty clay.  Other minor soil constituents may be added 
according to estimates of soil constituents present, i.e., silty clay, 
trace to some sand, trace gravel. 
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UNIFIED SOIL CLASSIFICATION AND SYMBOL CHART 

COARSE-GRAINED SOILS 
(more than 50% of material is larger than No. 200 sieve size.) 

GRAVELS 
More than 

50% of 
coarse  

fraction larger 
than No. 4 
sieve size 

 Clean Gravels (Less than 5% fines) 

 GW Well-graded gravels; sandy  
gravels, little or no fines 

 GP Poorly-graded gravels; sandy  
gravels, little or no fines 

 Gravels with fines (More than 12% fines) 

 GM Silty gravels, some sand or sandy 
gravels, some silt 

 GC Clayey gravels, some sand or 
sandy gravels, some silt 

SANDS 
50% or more 

of coarse  
fraction 

smaller than 
No. 4 sieve 

size 

 Clean Sands (Less than 5% fines) 

 SW Well-graded sands, gravelly 
sands, little or no fines 

 SP Poorly graded sands, gravelly 
sands, little or no fines 

 Sands with fines (More than 12% fines) 

 SM Silty sands or sands, some silt 

 SC Clayey sands or sands, some clay 

FINE-GRAINED SOILS 
(50% or more of material is smaller than No. 200 sieve size) 

SILTS 
AND 

CLAYS 
Liquid limit 
less than  

50% 

 ML Inorganic sandy silts or clayey 
silts with slight plasticity 

 CL Inorganic clays of low plasticity, 
sandy clays, silty clays 

 OL Organic silts and organic clays of 
low plasticity 

 MH Inorganic silts of high plasticity 

 CH Inorganic clays of high plasticity 

 OH Organic silts and organic clays of 
high plasticity 

HIGHLY  
ORGANIC 

SOILS 
 PT Peat and other highly organic 

soils 

SILTS 
AND 

CLAYS 
Liquid limit 

50% 
or greater 

GW 
          D60                                      D30  
CU =          greater than 4; CC =                 between 1 and 3 
          D10                                   D10 x D60 

GP Not meeting all gradation requirements for GW 

GM Atterberg limits below “A” 
line or P.I. less than 4 Above “A” line with P.I. be-

tween 4 and 7 are borderline 
cases requiring use of dual 
symbols GC Atterberg limits above “A” 

line with P.I. greater than 7 

SW 
          D60                                      D30  
CU =          greater than 6; CC =                 between 1 and 3 
          D10                                   D10 x D60 

SP Not meeting all gradation requirements for SW 

SM Atterberg limits below “A” 
line or P.I. less than 4 Above “A” line with P.I.  

between 4 and 7 are  
borderline cases requiring 
use of dual symbols SC Atterberg limits above “A” 

line with P.I. greater than 7 

   

Determine percentages of sand and gravel from grain-size curve.   
Depending on percentage of fines (fraction smaller than No. 200 sieve 
size), coarse-grained soils are classified as follows: 
Less than 5 percent………………………………………….GW, GP, SW, SP 
More than 12 percent………………………………………..GM, GC, SM, SC 
5 to 12 percent…………………….Borderline cases requiring dual symbols 

 

PLASTICITY CHART 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

LABORATORY CLASSIFICATION CRITERIA  
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Fine to Medium Sand- Trace to
Some Gravel & Silt- Trace Root
Fibers- Dark Brown- Moist- Very
Loose (SP-SM/Topsoil)

Fine to Coarse Sand- Some Gravel-
Trace to Some Silt- Brown- Moist-
Very Loose to Dense (SP-SM/Fill)

Gravelly Fine to Coarse Sand-
Trace to Some Silt- Brown- Wet
(SP-SM)

Organic Silt- Trace to Some Sand-
Trace Shell Fragments- Dark Gray-
Wet (OL)
Fine to Coarse Sand- Some Silt-
Trace to Some Gravel- Trace Shell
Fragments- Dark Gray- Wet (SM)
Fine to Coarse Sand- Some Gravel-
Trace to Some Silt- Gray & Brown-
Wet (SP-SM)
END OF BORING AT 20 FEET
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09 BORING B1
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.GROUNDWATER ENCOUNTERED DURING AUGERING

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: DIRECT PUSH WATER LEVEL DURING AUGERING: 11 WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Geoprobe BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: 11 CAVE OF AUGERHOLE AT
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MOISTURE, % --
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     SHEAR STRENGTH (KSF)

                               LEGEND
             HAND PENETROMETER TEST
             TORVANE SHEAR TEST
             UNCONFINED COMPRESSION TEST
             VANE SHEAR TEST
             REMOLDED VANE SHEAR
             TRIAXIAL TEST
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Engineer reported Sandy Topsoil-
Black- Moist
Fine to Medium Sand- Trace to
Some Silt- Trace Gravel- Frequent
Cobbles & Topsoil Seams- Dark
Brown- Moist to Wet- Very Loose to
Loose (SP-SM)
Sandy Clay- Some Silt- Trace
Gravel- Dark Brown & Black (CL)
DCP READINGS
END OF BORING AT 4 FEET, DCP
READINGS RECORDED TO 6
FEET.
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09 BORING B2
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  NO STRENGTH TESTS WERE PERFORMED ON SAMPLE HA3 DUE TO SAMPLE DISTURBANCE.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: HAND AUGER WATER LEVEL DURING AUGERING: 2.5 WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Hand Auger BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: 2.5 CAVE OF AUGERHOLE AT
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                               LEGEND
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             TRIAXIAL TEST
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Fine to Medium Sand- Trace to
Some Silt- Trace Gravel & Root
Fibers- Dark Brown- Moist- Loose
(SP-SM/Topsoil)

Fine to Coarse Sand- Some Gravel-
Trace to Some Silt- Brown- Moist-
Loose to Very Dense (SP-SM/Fill)

Fine to Coarse Sand- Some Silt-
Trace to Some Gravel- Dark Brown-
Moist- Very Dense (SM/Fill)

Fine to Coarse Sand- Some Silt &
Gravel- Trace Shell Fragments-
Occasional Organic Silt Seams-
Gray- Wet (SM/Fill)
Silty Fine to Coarse Sand- Some
Gravel- Brown & Gray- Wet (SM)
(Cobbles or Boulders encountered
at 19.5 feet)

END OF BORING AT 20 FEET
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09 BORING B4
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.GROUNDWATER ENCOUNTERED DURING AUGERING

GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: DIRECT PUSH WATER LEVEL DURING AUGERING: 15 WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Geoprobe BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: 15 CAVE OF AUGERHOLE AT
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Engineer reported Sandy Topsoil-
Black- Moist
Engineer reported Fine to Coarse
Sand- Trace to Some Silt- Frequent
Cobbles or Boulders- Trace Gravel-
Brown- Moist- Loose to Medium
Dense (SP-SM/Fill)
END OF BORING AT 3 FEET
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09 BORING B5
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  GROUNDWATER WAS NOT ENCOUNTERED.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-AUGERED TWO MORE TIMES & MET
REFUSAL, LIKELY DUE TO COBBLES OR BOULDERS.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: HAND AUGER WATER LEVEL DURING AUGERING: None WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Hand Auger BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: None CAVE OF AUGERHOLE AT
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Silty Fine to Medium Sand- Trace to
Some Clay- Trace Gravel, Roots &
Organics- Black- Moist (SM/
Topsoil)
Gravelly Fine to Coarse Sand-
Some Silt- Trace Gravel & Roots-
Occasional Cobbles or Boulders-
Gray- Wet- Very Loose to Medium
Dense (SM)
DCP READINGS
END OF BORING AT 3.5 FEET,
DCP READINGS RECORDED TO
4.5 FEET.
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09 BORING B6
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING LIKELY DUE TO COBBLES OR BOULDERS.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: HAND AUGER WATER LEVEL DURING AUGERING: 1 WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Hand Auger BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: 1 CAVE OF AUGERHOLE AT
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Fine to Medium Sand- Some Silt-
Trace to Some Gravel- Trace Root
Fibers- Dark Brown & Black- Moist-
Loose (SP-SM/Topsoil)

Fine to Coarse Sand- Trace to
Some Gravel & Silt- Occasional
Gravel & Silty Sand Seams- Brown-
Moist to Wet- Dense to Very Dense
(SP-SM/Fill)

Gravelly Fine to Coarse Sand-
Trace to Some Silt- Brown & White-
Wet (SP-SM)

Organic Silt- Trace Sand, Gravel,
Roots & Shell Fragments- Dark
Brown (OL)
END OF BORING AT 20 FEET
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09 BORING B7
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  GRADATION ON LS5 CONDUCTED ON A LAYER OF GRAVEL WITHIN THE SAND STRATA.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: DIRECT PUSH WATER LEVEL DURING AUGERING: 15 WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Geoprobe BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: 15 CAVE OF AUGERHOLE AT

D
EP

TH
(F

EE
T)

S
Y

M
B

O
LI

C
P

R
O

FI
LE

GROUND SURFACE
ELEVATION=         777

PROFILE
DESCRIPTION

S
A

M
P

LE
 T

Y
P

E
/N

U
M

B
E

R
IN

TE
R

V
A

L

B
LO

W
S

 P
E

R
S

IX
 IN

C
H

E
S

DYNAMIC CONE
PENETROMETER
(DCP) --

10 20 30 40 50

NATURAL DRY
DENSITY --
(pcf)

0 10 20 30 40
ATTERBERG LIMITS
MOISTURE, % --

90 100 110

     SHEAR STRENGTH (KSF)

                               LEGEND
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Fine to Medium Sand- Some Silt-
Trace to Some Gravel- Trace
Organics- Frequent Cobbles &
Roots- Black- Moist- Loose to
Medium Dense (SM/Topsoil/Fill)
Fine to Medium Sand- Trace to
Some Silt- Trace Gravel- Frequent
Cobbles or Boulders- Brown- Moist-
Medium Dense to Dense (SP-SM/
Fill)
DCP READINGS
END OF BORING AT 4 FEET, DCP
READINGS RECORDED TO 6
FEET.
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09 BORING B8
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  GROUNDWATER WAS NOT ENCOUNTERED.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-AUGERED TWO MORE TIMES & MET
REFUSAL, LIKELY DUE TO COBBLES OR BOULDERS.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: HAND AUGER WATER LEVEL DURING AUGERING: None WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Hand Auger BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: None CAVE OF AUGERHOLE AT
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Engineer reported Sandy Topsoil-
Black- Frequent Cobbles- Black-
Moist (SM/Topsoil/Fill)
DCP READINGS
END OF BORING AT .5 FEET,
DCP READINGS RECORDED TO
2.5 FEET.
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soil and materials engineers, inc.
PROJECT NAME: ARGO DAM A/E: STANTEC MICHIGAN
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09 BORING B9
CLIENT: STANTEC MICHIGAN PROJECT NUMBER: PG60424 SHEET: 1

WATER LEVEL OBSERVATIONS Notes: 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE TRANSITION BETWEEN MATERIALS MAY
BE GRADUAL.
2.  GROUNDWATER WAS NOT ENCOUNTERED.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-AUGERED SEVEN MORE TIMES & MET
REFUSAL, LIKELY DUE TO COBBLES OR BOULDERS.

GROUNDWATER ENCOUNTERED DURING AUGERING
GROUNDWATER ENCOUNTERED
UPON COMPLETION OF AUGERING

FIELD ENG.: CGN AUGER METHOD: HAND AUGER WATER LEVEL DURING AUGERING: None WATER LEVEL HOURS AFTER COMPLETION:

EQUIPMENT: Hand Auger BACKFILL METHOD: SOIL CUTTINGS WATER LEVEL UPON COMPLETION: None CAVE OF AUGERHOLE AT
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                               LEGEND
             HAND PENETROMETER TEST
             TORVANE SHEAR TEST
             UNCONFINED COMPRESSION TEST
             VANE SHEAR TEST
             REMOLDED VANE SHEAR
             TRIAXIAL TEST
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Fine to Medium Sand- Trace to Some Gravel &
Silt- Trace Root Fibers- Dark Brown- Moist- Very
Loose (SP-SM/Topsoil)

Fine to Coarse Sand- Some Gravel- Trace to
Some Silt- Brown- Moist- Very Loose to Dense
(SP-SM/Fill)

Gravelly Fine to Coarse Sand- Trace to Some Silt-
Brown- Wet (SP-SM)

Organic Silt- Trace to Some Sand- Trace Shell
Fragments- Dark Gray- Wet (OL)
Fine to Coarse Sand- Some Silt- Trace to Some
Gravel- Trace Shell Fragments- Dark Gray- Wet
(SM)
Fine to Coarse Sand- Some Gravel- Trace to
Some Silt- Gray & Brown- Wet (SP-SM)
END OF BORING AT 20 FEET

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B1
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 779.88

Well Screen Tip
Elevation: 761

Borehole Diameter: 2.25 inches

Filter Pack Type:
Natural Sand

Well Casing
Diameter: 1 inch
Length: 14 feet
Type: PVC

Joint Type:

Well Screen
Diameter: 1 inch
Length: 5 feet
Type: PVC
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: DIRECT PUSH Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED IN BORING B1.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: GEOPROBE

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 9.96 767.04
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Engineer reported Sandy Topsoil- Black- Moist

Fine to Medium Sand- Trace to Some Silt- Trace
Gravel- Frequent Cobbles & Topsoil Seams- Dark
Brown- Moist to Wet- Very Loose to Loose (SP-
SM)
Sandy Clay- Some Silt- Trace Gravel- Dark Brown
& Black (CL)
END OF BORING AT 4 FEET, OBSERVATION
WELL INSTALLED TO A DEPTH OF 6 FEET.

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B2
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 772.30

Well Screen Tip
Elevation: 762

Borehole Diameter: 3.25 inches

Filter Pack Type:
2NS Sand

Well Casing
Diameter: 2 inches
Length: 4 feet
Type: PVC

Joint Type:

Well Screen
Diameter: 2 inches
Length: 5 feet
Type: PVC
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: HAND AUGER Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED IN BORING B2.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: HAND AUGER

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 5.88 762.12

E
LE

V
A

TI
O

N
(F

t.) WELL DIAGRAM

P
R

O
FI

LE

 GROUND SURFACE ELEVATION
 IN FEET MSL=    768

PROFILE DESCRIPTION

D
E

P
TH

(F
t.)



780

775

770

765

760

755

750

745

0

5

10

15

20

25

30

Fine to Medium Sand- Trace to Some Silt- Trace
Gravel & Root Fibers- Dark Brown- Moist- Loose
(SP-SM/Topsoil)

Fine to Coarse Sand- Some Gravel- Trace to
Some Silt- Brown- Moist- Loose to Very Dense
(SP-SM/Fill)

Fine to Coarse Sand- Some Silt- Trace to Some
Gravel- Dark Brown- Moist- Very Dense (SM/Fill)

Fine to Coarse Sand- Some Silt & Gravel- Trace
Shell Fragments- Occasional Organic Silt Seams-
Gray- Wet (SM/Fill)

Silty Fine to Coarse Sand- Some Gravel- Brown &
Gray- Wet (SM) (Cobbles or Boulders
encountered at 19.5 feet)

END OF BORING AT 20 FEET

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B4
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 780.97

Well Screen Tip
Elevation: 757

Borehole Diameter: 2.25 inches

Filter Pack Type:
Natural Sand

Well Casing
Diameter: 1 inch
Length: 18 feet
Type: PVC

Joint Type:

Well Screen
Diameter: 1 inch
Length: 5 feet
Type: PVC
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: DIRECT PUSH Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED IN BORING B4.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: GEOPROBE

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 19.64 757.36
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Engineer reported Sandy Topsoil- Black- Moist
Engineer reported Fine to Coarse Sand- Trace to
Some Silt- Frequent Cobbles or Boulders- Trace
Gravel- Brown- Moist- Loose to Medium Dense
(SP-SM/Fill)

END OF BORING AT 3 FEET, OBSERVATION
WELL INSTALLED TO A DEPTH OF 9.5 FEET.

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B5
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 772.06

Well Screen Tip
Elevation: 758.5

Borehole Diameter: Driven

Filter Pack Type:
None

Well Casing
Diameter: 1.25 inch
Length: 9 feet
Type: Galvanized Steel

Joint Type:

Well Screen
Diameter: 1.25 inches
Length: 3 feet
Type: Stainless Steel
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: HAND AUGER Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED NEAR BORING B5.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-
AUGERED TWO MORE TIMES & MET REFUSAL, LIKELY DUE TO COBBLES OR
BOULDERS.
4.  A 2 INCH DIAMETER 5 FOOT LONG PVC CASING WAS DRIVEN ABOUT 1.5 FEET
BELOW THE EXISTING GROUND SURFACE TO PROTECT THE 1.25 INCH
GALVANIZED RISER PIPE.  THE 1.25 INCH GALVANIZED RISER PIPE HAD A STICK-
UP OF ABOUT 2.5 FEET FROM THE EXISTING GROUND SURFACE.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: HAND AUGER

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 8.25 759.75
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Silty Fine to Medium Sand- Trace to Some Clay-
Trace Gravel, Roots & Organics- Black- Moist
(SM/Topsoil)
Gravelly Fine to Coarse Sand- Some Silt- Trace
Gravel & Roots- Occasional Cobbles or Boulders-
Gray- Wet- Very Loose to Medium Dense (SM)

END OF BORING AT 3.5 FEET, OBSERVATION
WELL INSTALLED TO A DEPTH OF 5 FEET.

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B6
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 766.67

Well Screen Tip
Elevation: 758

Borehole Diameter: 3.25 inches

Filter Pack Type:
2NS Sand

Well Casing
Diameter: 2 inches
Length: 3 feet
Type: PVC

Joint Type:

Well Screen
Diameter: 2 inches
Length: 3.5 feet
Type: PVC
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: HAND AUGER Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED IN BORING B6.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING LIKELY DUE TO
COBBLES OR BOULDERS.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: HAND AUGER

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 4.42 758.58
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Fine to Medium Sand- Some Silt- Trace to Some
Gravel- Trace Root Fibers- Dark Brown & Black-
Moist- Loose (SP-SM/Topsoil)

Fine to Coarse Sand- Trace to Some Gravel & Silt-
Occasional Gravel & Silty Sand Seams- Brown-
Moist to Wet- Dense to Very Dense (SP-SM/Fill)

Gravelly Fine to Coarse Sand- Trace to Some Silt-
Brown & White- Wet (SP-SM)

Organic Silt- Trace Sand, Gravel, Roots & Shell
Fragments- Dark Brown (OL)
END OF BORING AT 20 FEET

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B7
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: SB/CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 780.60

Well Screen Tip
Elevation: 757

Borehole Diameter: 2.25 inches

Filter Pack Type:
Natural Sand

Well Casing
Diameter: 1 inch
Length: 18 feet
Type: PVC

Joint Type:

Well Screen
Diameter: 1 inch
Length: 5 feet
Type: PVC
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: DIRECT PUSH Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED IN BORING B7.
3.  GRADATION ON LS5 CONDUCTED ON A LAYER OF GRAVEL WITHIN THE SAND
STRATA.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: GEOPROBE

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 18.28 758.72
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Fine to Medium Sand- Some Silt- Trace to Some
Gravel- Trace Organics- Frequent Cobbles &
Roots- Black- Moist- Loose to Medium Dense
(SM/Topsoil/Fill)
Fine to Medium Sand- Trace to Some Silt- Trace
Gravel- Frequent Cobbles or Boulders- Brown-
Moist- Medium Dense to Dense (SP-SM/Fill)

END OF BORING AT 4 FEET, OBSERVATION
WELL INSTALLED TO A DEPTH OF 11 FEET.

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B8
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 770.0

Well Screen Tip
Elevation: 757

Borehole Diameter: Driven

Filter Pack Type:
None

Well Casing
Diameter: 1.25 inches
Length: 9 feet
Type: Galvanized Steel

Joint Type:

Well Screen
Diameter: 1.25 inches
Length: 3 feet
Type: Stainless Steel
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: HAND AUGER Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED NEAR BORING B8.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-
AUGERED TWO MORE TIMES & MET REFUSAL, LIKELY DUE TO COBBLES OR
BOULDERS.
4.  A 2 INCH DIAMETER 5 FOOT LONG PVC CASING WAS DRIVEN ABOUT 1.5 FEET
BELOW THE EXISTING GROUND SURFACE TO PROTECT THE 1.25 INCH
GALVANIZED RISER PIPE.  THE 1.25 INCH GALVANIZED RISER PIPE HAD A STICK-
UP OF ABOUT 2.5 FEET FROM THE EXISTING GROUND SURFACE.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: HAND AUGER

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 8.07 759.93
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Engineer reported Sandy Topsoil- Black-
Frequent Cobbles- Black- Moist (SM/Topsoil/Fill)

END OF BORING AT .5 FEET, OBSERVATION
WELL INSTALLED TO A DEPTH OF 6 FEET.

soil and materials engineers, inc.
Observation Well

OBSERVATION WELL LOG B9
SME PROJECT No. PG60424

PROJECT NAME: ARGO DAM
PROJECT LOCATION: ANN ARBOR, MICHIGAN BY: CGN DATE: 9/17/09
CLIENT: STANTEC MICHIGAN

WELL
CONSTRUCTION

DETAILS

Top of Casing
Elevation: 765.35

Well Screen Tip
Elevation: 756

Borehole Diameter: Driven

Filter Pack Type:
None

Well Casing
Diameter: 1.25 inches
Length: 3 feet
Type: Galvanized Steel

Joint Type:

Well Screen
Diameter: 1.25 inches
Length: 3 feet
Type: Stainless Steel
Mesh:
Screen Plug (Y/N): Y

Protective Casing
Total Length:
Length Above Ground: 3.5 feet
Diameter:
Type: Metal

Well Cap
Type: 3/4-inch Locking Well Cap

Northing:
Easting:

WELL TYPE: OBSERVATION DRILLING METHODS: HAND AUGER Notes:
DRILLER: CGN GROUNDWATER DURING DRILLING 1.  THE INDICATED STRATIFICATION LINES ARE APPROXIMATE.  IN SITU, THE

TRANSITION BETWEEN MATERIALS MAY BE GRADUAL.
2.  OBSERVATION WELL INSTALLED NEAR BORING B9.
3.  ENGINEER ENCOUNTERED REFUSAL DURING AUGERING, OFFSET & RE-
AUGERED SEVEN MORE TIMES & MET REFUSAL, LIKELY DUE TO COBBLES OR
BOULDERS.
4.  A 2 INCH DIAMETER 5 FOOT LONG PVC CASING WAS DRIVEN ABOUT 1.5 FEET
BELOW THE EXISTING GROUND SURFACE TO PROTECT THE 1.25 INCH
GALVANIZED RISER PIPE.  THE 1.25 INCH GALVANIZED RISER PIPE HAD A STICK-
UP OF ABOUT 0.08 FEET FROM THE EXISTING GROUND SURFACE.

RIG NUMBER OR GROUNDWATER AFTER DRILLING
CONTRACTOR: HAND AUGER

WATER LEVEL DATA
DATE DEPTH (Feet) ELEVATION (Feet)

9/30/09 5.34 756.66
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Section A-A' - Case I
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005
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Section A-A' - Case II
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005
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Section A-A Case III
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005
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Section B-B' - Case I
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Silty Fine to Coarse Sand
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 1e-007

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075
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Material: Silty Fine to Coarse Sand
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 1e-007

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Section B-B' - Case II
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer 
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Section B-B Case III
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Fine to Coarse Loose Sand Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Material: Fine to Coarse V. Dense Sand Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Silty Fine to Coarse Sand
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 1e-007
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Section C-C' - Case I
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Loose Fine to Coarse Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075

Material: Dense Fine to Coarse Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005
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Section C-C' - Case II
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005

Material: Dense Fine to Coarse Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Loose Fine to Coarse Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075
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Section C-C Case III
Argo Dam
Ann Arbor, MI
SME Project No. PG60424
Analysis Methods used: Spencer

Material: Gravelly Fine to Coarse Sand
Unit Weight: 125 lb/ft3
Friction Angle: 35 degrees
Ks: 1e-005

Material: Dense Fine to Coarse Fill
Unit Weight: 125 lb/ft3
Friction Angle: 36 degrees
Ks: 0.0006

Material: Loose Fine to Coarse Fill
Unit Weight: 120 lb/ft3
Friction Angle: 34 degrees
Ks: 0.00075
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