
CEC Corporat ion  

4555 W. Memorial  Rd 

Oklahoma City,  OK 73142 

Phone: 405.753.4200 | Fax: 405.260.9524  

www.connectcec.com 

 

GEOTECHNICAL ENGINEERING REPORT 

FOR 

MR. MARTY KIMBLE  

PROJECT MANAGER, PLANNING & DEVELOMENT 

CHEROKEE NATION 

P.O. BOX 948, TAHLEQUAH, OK 74464 

CHEROKEE SAFE HAVEN VILLAGE PROJECT 

EAST OF 1429 JACK BROWN LANE 

6/13/2024 





 
 

TABLE OF CONTENTS

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 
 

TABLE OF CONTENTS

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 



Safe  Haven V i l lage  Pro jec t  

Eas t  of  1429 Jack Brown Lane ,  Tah lequah,  OK  

6/13/2024 

Page  1 of  16  

EXECUTIVE SUMMARY 
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1 PROJECT 

1.1  SITE CONDIT IONS 

1.1.1  GENERAL 

1.1.2  PROJECT DESCRIPTION 

1.2  SITE AND SUBSURFACE DESCRIPTION 
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2 GEOTECHNICAL FINDINGS 

 

2.1  FIELD ACTIVITIES  

Table 1: Groundwater and Bedrock Depth  

Bor ing No.  
Groundwater  depth dur ing /af ter  dr i l l ing  

( feet )  
Bedrock Depth ( feet )  
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2.2  LAB TESTING RESULTS 

 

Table 2: Lab Testing Results for Soil Profile  

Bor ing  

No. 

Sample/Depth  

( f t )  

% 

Moistur

e  

LL PL  PI  

% 200 

Pass in

g  

Soi l  C lassi f icat ion  

 
3 RECOMMENDATIONS 

 

3.1  GEOTECH DISCUSSION 
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3.2  PRIMARY GEOTECHNICAL CONCERNS  

3.3  SITE DEVELOPMENT  

3.3.1  STRIPPING 

3.3.2  EXISTING UTIL ITIES  
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3.3.3  LOW VOLUME CHANGE MATERIAL FOR MODULAR BUILDING AREA 

3.3.4  SCARIFICATION, MOISTURE CONDIT IONING AND COMPACTION  

3.3.5  PROOFROLLING 

3.4  CLIMATIC CONDITIONS  
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3.5  TEMPORARY EXCAVATIONS 

3.5.1  EXCAVATIONS 

3.5.2  FOUNDATION AND UTIL ITY EXCAVATIONS  

3.5.3  CONSTRUCTION CONSIDERATIONS  
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3.6  STRUCTURAL FILL  

3.6.1  MATERIALS 

3.6.2  EXISTING SOILS  

3.6.3  COMPACTION CRITERIA  

3.6.4  ORGANIC SOILS 

3.7  FOUNDATIONS 

3.7.1  GENERAL 

3.7.2  ALLOWABLE BEARING CAPACITY  
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3.7.3  ESTIMATED SETTLEMENT 

3.7.4  CONSTUCTION CONSIDERATIONS  
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3.8  PAVEMENTS 

3.8.1  GENERAL 

3.8.2  PAVEMENT SUBGRADE PREPARATION 
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3.8.3  TYPICAL PAVEMENT SECTIONS  

Table 3:  Typical Pavement Sections  

Pavement  Area  
Minimum Asphalt ic  Concrete  

(AC)  Design Th ickness,  inches  

Minimum Port land Cement  

Concrete  (PCC) Design  

Th ickness,  inches  
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3.8.4  PAVEMENT MATERIALS 

3.8.5  PAVEMENT CONSTRUCTION CONSIDERATIONS  
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3.9  LANDSCAPING AND SITE GRADING CONSIDERATIONS  
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4 ADDITIONAL SERVICES 
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5 LIMITATIONS 



 

APPENDIX A  

APPENDIX A 

FIELD EXPLORATION PROGRAM 

 

 

DRILLING & SAMPLING PROCEDURES  
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N:SPT=7

N:SPT=9/6, 50/3

TCP=50/0.4, 50/0.1

Vegetation cover

LEAN CLAY (CL) with SAND
brown
medium stiff

WEATHERED LIMESTONE
brown
moderately hard
Bottom of boring at
approximately 5.6'.

N:SPT=6

N:SPT=50/1
TCP=50/0.3, 50/0.1

Vegetation cover

LEAN CLAY with SAND (CL)
brown
stiff

WEATHERED LIMESTONE
brown
moderately hard
Bottom of boring at
approximately 4.1'.

N:SPT=5

N:SPT=6

N:SPT=5

N:SPT=50/1
TCP=50/0.2, 50/0.1

Vegetation cover

LEAN CLAY (CL)
brown
medium stiff
LEAN CLAY (CL)
grayish brown
medium stiff
LEAN CLAY (CL)
brown
medium stiff

WEATHERED LIMESTONE
brown
moderately hard
Bottom of boring at
approximately 9.1'.
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N:SPT=6
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N:SPT=26/6, 50/3

N:SPT=50/2
TCP=50/0.3, 50/0.1

Vegetation cover

LEAN CLAY (CL)
brown
soft to very stiff

WEATHERED SHALE
gray
soft to moderately hard

Bottom of boring at
approximately 14.1'.

SUBSURFACE FENCE DIAGRAM
LEGEND:
  N:SPT=Standard Penetration Test
  TCP=Texas Cone Penetrometer
  R=Recovery
  RQD=Rock Quality Designation
  UC=Unconfined Compressive Strength
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N:SPT=3/6, 50/5

N:SPT=3

TCP=50/0.1, 50/0.1

Vegetation cover

LEAN CLAY with SAND (CL)
brown
soft to very stiff

WEATHERED LIMESTONE
brown
moderately hard
Bottom of boring at
approximately 5.1'.

N:SPT=8

N:SPT=50/1
TCP=50/0.6, 50/0.3

N:SPT=50/1

N:SPT=50/1

Vegetation cover

LEAN CLAY with SAND (CL)
brown
stiff

WEATHERED LIMESTONE
moderately hard
brown

Bottom of boring at
approximately 8.6'.
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N:SPT=18/6, 50/2

Vegetation cover

LEAN CLAY (CL)
brown
soft to very stiff

WEATHERED SHALE
brown
moderately hard
Bottom of boring at
approximately 9.7'.

N:SPT=8

N:SPT=7

N:SPT=2, 50/1

N:SPT=50/6

Vegetation cover

FAT CLAY (CH)
brown
stiff

LEAN TO FAT CLAY (CL-CH)
brown
medium stiff

WEATHERED SHALE
brown
soft to moderately hard

Bottom of boring at
approximately 9'.

SUBSURFACE FENCE DIAGRAM
LEGEND:
  N:SPT=Standard Penetration Test
  TCP=Texas Cone Penetrometer
  R=Recovery
  RQD=Rock Quality Designation
  UC=Unconfined Compressive Strength

E
le

va
tio

n 
(f

ee
t)

Project:  Cherokee Safe Haven Village Project

Location:  East of 1429 Jack Brown Lane, Tahlequah, OK

Number:  CEC-24-09

U
S

 F
E

N
C

E
 1

1X
17

  C
E

C
-2

4-
09

.G
P

J 
 D

T
_H

IN
D

E
R

LI
T

E
R

_2
01

80
22

2.
G

D
T

  6
/1

2/
24

Hinderliter Geotechnical Engineering
4071 SW 3rd Street
Oklahoma City OK 73107
Telephone:  405-942-4090
Website:

B-05

B-06

B-07

B-08



29 17 12 99.7 99.6 94

Vegetation cover

LEAN CLAY (CL) with SAND
brown
medium stiff

WEATHERED LIMESTONE
brown
moderately hard

Bottom of boring at approximately 5.6'.
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50/3
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50/0.1
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REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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SHEET  1  of  1

DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-01

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/15/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  87.9

No groundwater encountered while drilling or sampling.

DESCRIPTION OF STRATUMS
O

IL
 S

Y
M

B
O

L

M
O

IS
T

U
R

E
 C

O
N

T
E

N
T

 (
%

)

D
R

Y
 D

E
N

S
IT

Y
P

O
U

N
D

S
/C

U
.F

T

M
IN

U
S

 N
O

. 2
00

 S
IE

V
E

 (
%

)

N
: B

LO
W

S
/F

T
P

: T
O

N
S

/S
Q

 F
T

T
: B

LO
W

S
R

: %
R

Q
D

: %

Hinderliter Geotechnical Engineering
4071 SW 3rd Street
Oklahoma City OK 73107
Telephone:  405-942-4090

CEC Corporation

Cherokee Safe Haven Village Project

East of 1429 Jack Brown Lane, Tahlequah, OK

CEC-24-09

LO
G

 A
 G

N
N

L0
1 

 C
E

C
-2

4-
09

.G
P

J 
 D

T
_H

IN
D

E
R

LI
T

E
R

_2
01

80
2

22
.G

D
T

  6
/1

2
/2

4



35 18 17 96.4 96.3 91.6

Vegetation cover

LEAN CLAY with SAND (CL)
brown
stiff

WEATHERED LIMESTONE
brown
moderately hard

Bottom of boring at approximately 4.1'.
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81.8N = 6

N = 50/1
T = 50/0.3,
50/0.1
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REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-02

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  79.2

No groundwater encountered while drilling or sampling.
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39 18 21 99.8 99.6 97.6

Vegetation cover

LEAN CLAY (CL)
brown
medium stiff

LEAN CLAY (CL)
grayish brown
medium stiff

LEAN CLAY (CL)
brown
medium stiff

WEATHERED LIMESTONE
brown
moderately hard

Bottom of boring at approximately 9.1'.

24.5

19.9

23.5 88.1

N = 5

N = 6

N = 5

N = 50/1
T = 50/0.2,
50/0.1

LI
Q

U
ID

 L
IM

IT

P
LA

S
T

IC
 L

IM
IT

P
LA

S
T

IC
IT

Y
 IN

D
E

X

M
IN

U
S

 N
O

. 4
 S

IE
V

E
 (

%
)

M
IN

U
S

 N
O

. 1
0 

S
IE

V
E

 (
%

)

M
IN

U
S

 N
O

. 4
0 

S
IE

V
E

 (
%

)

REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-03

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  72.81

Groundwater encountered at approximately 8 1/2' while deriiling and
measured at 2' 8" after boring.
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Vegetation cover

LEAN CLAY (CL)
brown
soft to very stiff

WEATHERED SHALE
gray
soft to moderately hard

Bottom of boring at approximately 14.1'.
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N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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LOG OF BORING B-04
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LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
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SURFACE ELEVATION:  66.72

Groundwater encountered at approximately 14' while drilling and
measured at 8' 7" after boring.
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Vegetation cover

LEAN CLAY with SAND (CL)
brown
soft to very stiff

WEATHERED LIMESTONE
brown
moderately hard

Bottom of boring at approximately 5.1'.
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REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-05

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/15/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  85.29

No groundwater encountered while drilling or sampling.
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Hinderliter Geotechnical Engineering
4071 SW 3rd Street
Oklahoma City OK 73107
Telephone:  405-942-4090

CEC Corporation

Cherokee Safe Haven Village Project

East of 1429 Jack Brown Lane, Tahlequah, OK
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LO
G

 A
 G

N
N

L0
1 

 C
E

C
-2

4-
09

.G
P

J 
 D

T
_H

IN
D

E
R

LI
T

E
R

_2
01

80
2

22
.G

D
T

  6
/1

2
/2

4



40 20 20 99.8 99 95.3

Vegetation cover

LEAN CLAY with SAND (CL)
brown
stiff

WEATHERED LIMESTONE
moderately hard
brown

Bottom of boring at approximately 8.6'.

24.4

19.6

21.0

82.1N = 8
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N = 50/1
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LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-06

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  80.84

Groundwater encountered at approximately 6' while drilling and
measured at 3' 2" after boring.
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Cherokee Safe Haven Village Project

East of 1429 Jack Brown Lane, Tahlequah, OK
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29 18 11 99.9 99.5 98.4

Vegetation cover

LEAN CLAY (CL)
brown
soft to very stiff

WEATHERED SHALE
brown
moderately hard

Bottom of boring at approximately 9.7'.
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REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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SHEET  1  of  1

DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-07

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  72.5

Groundwater encountered at approximately 7' while deriiling and
measured at 7' 0" after boring.
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Hinderliter Geotechnical Engineering
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Oklahoma City OK 73107
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CEC Corporation

Cherokee Safe Haven Village Project

East of 1429 Jack Brown Lane, Tahlequah, OK
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100

100

99.4

99.9

96.3

97.7

Vegetation cover

FAT CLAY (CH)
brown
stiff

LEAN TO FAT CLAY (CL-CH)
brown
medium stiff

WEATHERED SHALE
brown
soft to moderately hard

Bottom of boring at approximately 9'.

24.8

23.3

32.0

27.4

86.1

88.3

N = 8

N = 7

N = 2, 50/1

N = 50/6
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REMARKS:

CLIENT:

PROJECT:

LOCATION:

NUMBER:

N - STANDARD PENETRATION TEST RESISTANCE
P - POCKET PENETROMETER RESISTANCE
T - TXDOT CONE PENETRATION RESISTANCE
R - ROCK CORE RECOVERY
RQD - ROCK QUALITY DESIGNATION

Truck mounted CME-45 drill. 6" flight augers. SPT penetration
testing and sampling.
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SHEET  1  of  1

DRILLING METHOD(S):

GROUNDWATER INFORMATION:

PI

FIELD DATA

LOG OF BORING B-08

LL

LABORATORY DATA

PL

DATE(S) DRILLED:   5/21/24

ATTERBERG
LIMITS

SURFACE ELEVATION:  69.12

Groundwater encountered at approximately 8 1/2' while deriiling and
measured at 2' 8" after boring.
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Geotechnical Lab Summary
Report Date: 05/22/2024
Project: 

Location:

240297.1
Task Order #3 - Geotechnical Testing, Cherokee Safe Haven 
Village Project

Date Sampled: 
Sampled By: 

05/15/2024
Hinderliter

Native Soil;Borings

Report No: 240297.1-1694TEST RESULTS 
Lab No: 3433

Cherokee NationClient: 

13801 N. Meridian Ave. 
Oklahoma City, OK  73134
Phone:(405)  753-6840

Page 1 of 12

B -1  S - 1 B ro w n L e a n  C la y  w / S a n d A -6 (8 ) 2 9 1 2 1 9 .8 9 9 .7 9 9 .7 9 9 .6 9 4 .0 8 7 .6 8 4 .0
B -1  S - 2 B ro w n 1 7 .6
B -2  S - 1 D a r k  B ro w n L e a n  C la y  w / S a n d A -6 (1 3 ) 3 5 1 7 2 2 .1 9 6 .5 9 6 .4 9 6 .3 9 1 .6 8 6 .6 8 1 .8
B -2  S - 2 B ro w n 2 7 .2
B -3  S - 1 D a rk  B ro w n 2 4 .5
B -3  S - 2 G r a y is h  B r o w n 1 9 .9
B -3  S - 3 B ro w n L e a n  C la y A -6 (1 8 ) 3 9 2 1 2 3 .5 1 0 0 .0 9 9 .8 9 9 .6 9 7 .6 9 4 .2 8 8 .1
B -4  S - 1 D a rk  B ro w n 2 4 .2
B -4  S - 2 B ro w n L e a n  C la y A -7 -6 (2 2 ) 4 3 2 5 2 1 .2 1 0 0 .0 1 0 0 .0 9 9 .2 9 4 .0 9 0 .5 8 7 .9
B -4  S - 3 B ro w n 1 4 .0
B -4  S - 4 B ro w n 1 2 .0
B -4  S - 5 D a rk  B ro w n 1 2 .7
B -5  S - 1 B ro w n 1 8 .3
B -5  S - 2 B ro w n L e a n  C la y  w / S a n d A -7 -6 (1 7 ) 4 1 2 0 3 0 .4 1 0 0 .0 1 0 0 .0 9 9 .8 9 8 .6 9 1 .7 8 4 .2
B -6  S - 1 B ro w n L e a n  C la y  w / S a n d A -6 (1 6 ) 4 0 2 0 2 4 .4 1 0 0 .0 9 9 .8 9 9 .0 9 5 .3 8 9 .4 8 2 .1
B -6  S - 3 B ro w n 1 9 .6
B -6  S - 4 B ro w n 2 1 .0
B -7  S - 1 D a rk  B ro w n 2 7 .4
B -7  S - 2 B ro w n 2 1 .6
B -7  S - 3 B ro w n L e a n  C la y A -6 (9 ) 2 9 1 1 2 8 .2 1 0 0 .0 9 9 .9 9 9 .5 9 8 .4 9 6 .1 8 8 .9
B -7  S - 4 B ro w n 2 4 .7
B -8  S - 1 D a r k  B ro w n F a t  C la y A -7 -6 (2 6 ) 5 0 2 9 2 4 .8 1 0 0 .0 1 0 0 .0 9 9 .4 9 6 .2 9 0 .8 8 6 .1
B -8  S - 2 B ro w n L e a n  C la y A -7 -6 (2 3 ) 4 6 2 5 2 3 .3 1 0 0 .0 1 0 0 .0 9 9 .9 9 7 .7 9 2 .9 8 8 .3
B -8  S - 3 B ro w n 3 2 .0
B -8  S - 4 G r a y is h  B r o w n 2 7 .4

B C S C o m p o s ite B ro w n L e a n  C la y  w / S a n d A -6 (1 3 ) 3 6 1 7 2 3 .2 9 9 .3 9 8 .5 9 8 .1 9 1 .5 8 6 .6 8 2 .2

# 4 0  
S ie v e

# 1 0 0  
S ie v e

# 2 0 0  
S ie v e

C o lo r P I
%  

M o is t u r e
3 /8 ' '  

S ie v e
# 4  

S ie v e
# 1 0  

S ie v e
S a m p le  

L o c a t io n
D e p th

S o i l 
D e s c r ip t io n

C la s s . L L

Test Methods: AASHTO T11, T88, T89, T90, T99, T255, OHDL-49; ASTM D1140, D422, D4318, D698, D2216, C1580

1-ec CEC Corporation Attn:  Brett Cowan
1-ec Hinderliter Geotechnical Engineering

Attn:  Mark Hinderliter

Respectfully Submitted,

CEC Corporation

06/11/2024

Brett Cowan, Geotechnical Engineer

REPORT CREATED BY ElmTree SYSTEM
NOTED. THESE REPORTS ARE FOR THE EXCLUSIVE USE OF THE ADDRESSED CLIENT AND ARE NOT TO BE REPRODUCED WITHOUT WRITTEN PERMISSION.
THE QUALITIES OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS OR PROCEDURES, NOR DO THEY REPRESENT AN ONGOING QUALITY ASSURANCE PROGRAM UNLESS SO
THIS REPORT APPLIES ONLY TO THE STANDARDS OR PROCEDURES INDICATED AND TO THE SAMPLE(S) TESTED AND/OR OBSERVED AND ARE NOT NECESSARILY INDICATIVE OF



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-1  S-1

Client:

Project:

Project No: Figure

Lean Clay w/ Sand

1/2"
3/8"
#4
#10
#40

#100
#200

100.0
99.7
99.7
99.6
94.0
87.6
84.0

17 29 12

CL A-6(8)

0.2218 0.0921

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-2  S-1

Client:

Project:

Project No: Figure

Dark Brown Lean Clay w/ Sand

1-1/2"
3/4"
1/2"
3/8"
#4
#10
#40

#100
#200

100.0
97.0
97.0
96.5
96.4
96.3
91.6
86.6
81.8

18 34 16

CL A-6(12)

0.2922 0.1173

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-3  S-3

Client:

Project:

Project No: Figure

Brown Lean Clay

3/8"
#4
#10
#40

#100
#200

100.0
99.8
99.6
97.6
94.2
88.0

18 39 21

CL A-6(18)

0.0914

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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Test Results (AASHTO T 27 &  AASHTO T 11)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-4  S-2

Client:

Project:

Project No: Figure

Brown Lean Clay

#4
#10
#40

#100
#200

100.0
99.2
94.0
90.4
88.0

18 43 25

CL A-7-6(22)

0.1318

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-5  S-2

Client:

Project:

Project No: Figure

Lean Clay w/ Sand

#4
#10
#40

#100
#200

100.0
99.8
98.6
91.7
84.2

21 41 20

CL A-7-6(17)

0.1260 0.0802

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-6  S-1

Client:

Project:

Project No: Figure

Brown Lean Clay w/ Sand

3/8"
#4
#10
#40

#100
#200

100.0
99.8
99.4
95.7
89.8
82.5

20 40 20

CL A-6(16)

0.1536 0.0935

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-7  S-3

Client:

Project:

Project No: Figure

Brown Lean Clay

3/8"
#4
#10
#40

#100
#200

100.0
99.9
99.5
98.4
96.1
88.9

18 29 11

CL A-6(9)

0.0824

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-8  S-1

Client:

Project:

Project No: Figure

Brown Fat Clay

#4
#10
#40

#100
#200

100.0
99.4
96.3
90.8
86.1

21 50 29

CH A-7-6(26)

0.1329

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



Particle Size Distribution Report
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TEST RESULTS

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Location: B-8  S-2

Client:

Project:

Project No: Figure

Lean Clay

#4
#10
#40

#100
#200

100.0
99.9
97.7
92.9
88.3

21 46 25

CL A-7-6(23)

0.0956

S. Roach

Lab Manager

5/15/24

Cherokee Nation

Safe Haven Village

240297.1

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)



BEARING RATIO TEST REPORT
ASTM D 1883-07

Project No: 240297.1

Project: Safe Haven Village

Location: BCS Composite Sample

Date: 5/15/24

Lean Clay w/ Sand

Test Description/Remarks:

Composite Sample

Sulfate PPM=80

Figure

102.7 18.1 36 17CL

Material Description
USCS

Max.
Dens.
(pcf)

Optimum
Moisture

(%)
LL PI

Molded

Density
(pcf)

Percent of
Max. Dens.

Moisture
(%)

Soaked

Density
(pcf)

Percent of
Max. Dens.

Moisture
(%)

CBR (%)

0.10 in. 0.20 in.

Linearity
Correction

(in.)

Surcharge
(lbs.)

Max.
Swell
(%)

1 91.1 88.7 20.2 90.2 87.8 27.0 0.9 1.1 0.000 10 1

2 99.2 96.6 20.9 98.7 96.1 23.7 3.7 3.0 0.000 10 0.5

3 102.9 100.2 20.4 102.7 100 21.6 5.5 5.0 0.000 10 0.3

P
e
n

e
tr

a
ti

o
n

 R
e
s
is

ta
n

c
e
 (

p
s
i)

0

40

80

120

160

200

Penetration Depth (in.)
0 0.1 0.2 0.3 0.4 0.5

S
w

e
ll

 (
%

)

0

0.2

0.4

0.6

0.8

1

Elapsed Time (hrs)
0 24 48 72 96

C
B

R
 (

%
)

0

2

4

6

8

Molded Density (pcf)
88 92 96 100 104 108

 10 blows  30 blows 

 65 blows 

CBR at 95% Max. Density = 3.1%
for 0.10 in. Penetration



  Maximum dry density = 102.7 pcf

  Optimum moisture = 18.1 %

TEST RESULTS Material Description

Remarks:

Project No. Client:

Project:

Location: BCS Composite Sample Checked by:

Title:

Figure

5881.4 5974.5 6006.8 6028.0

4203.3 4203.3 4203.3 4203.3

546.6 643.2 550.7 519.6

502.9 593.7 502.4 465.4

180.2 297.7 225.3 185.4

13.5 16.7 17.4 19.4

98.4 101.1 102.3 101.8

COMPACTION TESTING DATA
AASHTO T 99-15 Method A Standard SIEVE TEST RESULTS

WM + WS

WM

WW + T #1

WD + T #1

TARE #1

WW + T #2

WD + T #2

TARE #2

MOIST.

DRY DENS.

%>#4

1 2 3 4 5 6 Opening Size % Passing Specs.

5.5 lb. 12 in.

Three 25

0.0331 cu. ft.

#4

1.5 82.2

36 17

23.2

CL

A-6(13)

5/15/24

1-1/2"
3/4"
1/2'
3/8"
#4
#10
#40

#100
#200

100.0
100.0

99.6
99.3
98.5
98.1
91.5
86.6
82.2

Lean Clay w/ Sand

240297.1 Cherokee Nation

S. Roach

Lab Manager

Preparation Method

Rammer: Wt. Drop

Type

Layers: No. Blows per

Mold Size

Test Performed on Material

Passing Sieve

%<No.200

Atterberg (D 4318): LL PI

NM (D 2216) Sp.G. (D 854)

USCS (D 2487)

AASHTO (M 145)

Date: Sampled

Received

Tested

Tested By

D
ry

 d
e

n
si

ty
, 
p

cf

97.5

99

100.5

102

103.5

105

Water content, %

12 13.5 15 16.5 18 19.5 21

18.1%, 102.7 pcf

COMPACTION TEST REPORT

Safe Haven Village


	240297 CEC Geo Eng Report - Cherokee Nation Safe Haven (003)
	20240613111715835
	Cherokee Safe Haven Project Plates
	Fence
	Fence.pdf
	Fence2.pdf

	Logs
	240297.1-1694

