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1.0 Introduction 
This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements 
of 40 CFR §257.73(e) for the safety factor assessment of CCR surface impoundments.  This report was 
prepared to meet the requirements for the first 5-year periodic review of the safety factor assessment.  
 
Since the original 2016 Safety Factor Assessment, the CCR electronic operating records for the East and 
West Bottom Ash Ponds have split. The former operating record was for the Bottom Ash Pond Complex 
and was considered inclusive for both the East and West Bottom Ash Ponds. Since the splitter dike 
between the East and West Bottom Ash Pond is now considered to separate two separate CCR Units, this 
report will analyze the safety factor for the splitter dikes separating the two bottom ash ponds. In addition, 
this report will further analyze the splitter dike between the bottom ash ponds and the wastewater ponds.  
 

2.0  Description of the CCR Unit 
The Rockport plant is located near the City of Rockport, Spencer County, Indiana. It is owned by Indiana 
Michigan Power Co. (I&M), a unit of American Electric Power. The facility operates two surface 
impoundments for storing CCR within the Bottom Ash Complex. The bottom ash ponds and wastewater 
ponds were designed in tandem; one bottom ash pond and one wastewater pond are in service at any 
given time.  

There are six main ponds within the bottom ash pond complex as listed below. 

List of Main Ponds within the Bottom Ash Complex 

• West Bottom Ash Pond  
• East Bottom Ash Pond 
• West Waste Water Pond 
• East Waste Water Pond 
• Reclaim Pond 
• Clear Water Pond  

The East Bottom Ash Pond is incised on the northern and eastern sides of the pond. A north-to-south 
trending splitter dikes separate the East Bottom Ash Pond from the West Bottom Ash Pond. An east-to-
west trending splitter dike separates the East Bottom Ash Pond from the East Wastewater Pond.  

The north-to-south trending splitter dike is approximately 2,000 feet long and has a maximum design 
height of 22 feet.  The top of the dike is at elevation 399. The design height is measured from the crest 
of the dike to the floor of the East Bottom Ash Pond. The dike is constructed out of compacted cohesive 
soil. Both interior and exterior slopes are designed to be 2 Horizontal to 1 Vertical.  Native soil is 
estimated around elevation 390, based on original design drawings.  

The east-to-west trending splitter dike is approximately 650 feet long and has a maximum design height 
of 24 feet. The top of the dike is at elevation 399. The design height is measured from the crest of the 
dike to the floor of the East Waste Water Pond. The dike is constructed out of compacted soil. Both 
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interior and exterior slopes are designed to be 2 Horizontal to 1 Vertical. Native soil is estimated around 
elevation 390, based on original design drawings. 

3.0 Subsurface Conditions 
3.1  Site Geology 
The site of Rockport Bottom Ash Ponds is within the flood plain of the Ohio River and the Boonville Hills 
physiographic province of the Southern Hills and Lowlands physiographic region. 

According to the USDA Soil Survey of Spencer County, Indiana (September 2015), the predominant soil in 
the vicinity of the site is the Ginat silt loam (Gn). The Weinbach silt loam (WcA), Sciotoville silt loam (ScA 
and ScB2), and Wheeling loam (WhB2) are also present near the facility, but to a lesser extent. A majority 
of the soils in the vicinity of the site have been altered or removed during site development and are 
classified as Udorthents (Uaa) or Mine Dumps (Du). 

The Ginat consists of poorly-drained silt loam and silty clay loam. The Weinbach consists of somewhat 
poorly drained silt loam and silty clay loam. The Sciotoville and Wheeling consist of moderately well-
drained to well-drained silt loam, clay loam, and loam. 

The Bottom Ash Ponds are located on the western bank of the Ohio River and is underlain by Quaternary 
age alluvium consisting of Wisconsinan age undifferentiated outwash. Geotechnical borings performed at 
the site during the original subsurface investigation indicate clay generally ranging from less than 5 to 
about 15 feet in thickness, but may extend up to about 30 feet and contain layers or lenses of fine sand. 
The clay layer was underlain by fine to coarse sand deposits. Historical boring information is presented in 
Appendix C. 

Bedrock consists of the Raccoon Creek Group Formation of Pennsylvanian age and is comprised of 
predominantly shale and sandstone with thin beds of limestone, clay, and coal. The Raccoon Creek Group 
is underlain by rocks ranging in age from Middle Devonian to Late Mississippian and is located at about 
elevation 280 to 300 feet. 

Structurally, the area is located within the Illinois Basin, near the eastern border of the Wabash Valley 
Seismic Zone, which generally consists of vertically-oriented faults buried under layers of sediment. 

 

3.2  Review of Historical Soil Borings 
A review of historical borings information was performed to develop a soil profile and define soil shear 
strength properties. Relevant historical geotechnical borings and laboratory testing data is included in 
Appendix C of this report.  In 2016, Terracon performed two soil borings through the western dike of the 
West Bottom Ash Pond.  

In addition, soil boring logs for monitoring wells 1604, 1605, and 1606 were also used to develop a soil 
profile.  The top of natural soil horizon is based on the original construction-grading plan for the Bottom 
Ash Ponds.  
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4.0 Geotechnical Analysis 
Slope stability analysis was performed using Slope /W 2012 Version 8.14.2 developed by Geo-Slope 
International, Ltd.  The Morgenstern-Price Method was to solve 2-Dimension Limit Equilibrium equations.   

The critical slip surfaces were found by specifying the entry and exit locations of the potential slip surfaces. 
For all cases analyzed, the potential entry point for the slip surface was taken from the centerline of the 
crest and extended about 1/3 over the slope transition. The range of exit locations for the slip surfaces 
starts about 1/3 the way up the slope and extends about 20 feet beyond the toe of the slope. For both 
the entry & exit locations, 10 increments were used to search for the critical slip surface.  

Seismic loading was  performed using a horizontal seismic coefficient of 0.145. The seismic coefficient 
considers ½ of the 2008 Peak Ground Acceleration with 2% Probability of Exceedance in 50 Years for firm 
rock (0.22), with an amplification factor of 1.32. This seismic coefficient is consistent with seismic loading 
parameters from Terracon’s 2016 Safety Factor Assessment report.  

Rapid drawdown scenarios were modeled due to adjacent pond operations for the splitter dikes. The 
Duncan, Wright, and Wong (1990) method was used to define the shear strength properties of soils 
subjected to drawdowns. Total stress shear strength properties are applied to soils that would be 
subjected to drawdowns.  

 

4.1  Strength Parameters  
 

Strength parameters were developed based on the results of the field and laboratory testing. Soil profiles 
were developed based on subsurface conditions interpreted from the borings. Table 1 summarizes the 
engineering properties used in the Safety Factor Assessment.  Shear strength parameters assigned to the 
soil profile were based on the Standard Penetration Test n-Values and the consolidated-undrained Triaxial 
compression tests performed by Terracon in 2016 in nearby boring locations.  

Table 1: Engineering Properties used in Safety Factor Assessment 
Material Unit 

Weight 
(pcf) 

Effective Stress Parameters Total Stress Parameters 
Φ’ (degree) C’ (psf) Φ (degree) C (psf) 

Embankment Fill 130 29 50 19 400 
Foundation Clay 123 34 50 22 200 

Loose Sand 115 30 0   
Medium Dense Sand 123 33 0   

Riprap 150 42 0   
 

4.2  Phreatic Surface & Pond Levels 
 

 The phreatic surface modeled in the Safety Factor Assessment assumes a simple straight line through 
the dike cross section.  The maximum operating pools as modeled were based on original design 
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drawing (AEP Drawing 12-30027-8). The author believes this is a slightly conservative assumption, but is 
relevant given the absence of piezometers within the embankment dams.  

 

4.3  Load Cases Analyzed 
4.3.1 North to South Splitter Dike 
 

Scenarios where maximum hydrostatic pressures differences across the splitter dike were selected as 
critical. If both adjacent ponds are in service and impounding the maximum operating pools, the 
hydrostatic pressure difference across the splitter dike is essentially equal and therefore was not analyzed.  
A scenario where the splitter dike experiences hydrostatic loading from one ash pond while the other 
pond is drained for cleanout has occurred in past operations and both scenarios were included in the load 
cases analyzed. 

The eastern facing slope of the north to south splitter dike is greater than the western facing slope due to 
the deeper pond bottom for the East Bottom Ash Pond.  

Table 2: Load Cases Analyzed for the North-to-South Splitter Dike 
Scenario Description West Bottom Ash Pond 

Phreatic Surface 
Elevation 

East Bottom Ash Pond 
Phreatic Surface 

Elevation 

Commentary 

WBAP In Service; EBAP 
Drained 

396 376 Routine operations 

WBAP Drained; EBAP In 
Service 

385 396 Routine operations 

Seismic- WBAP In 
Service, EBAP Drained 

396 376 Splitter dike height 
greater on eastern 

slope. 
WBAP in Flood Stage; 

EBAP Drained 
396.6 376 100-year flood.  Splitter 

dike height greater on 
eastern slope. 

Rapid Drawdown of 
East Bottom Ash Pond 

396 396 to 376 Per Duncan, Wright & 
Wong (1990) 

Rapid Drawdown of 
West Bottom Ash Pond 

396 to 385 396 Per Duncan, Wright & 
Wong (1990) 
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4.3.2 East to West Splitter Dike 
 

The east to west splitter dike separates the East Bottom Ash Pond from the East Wastewater Pond. The 
East Pond Ash Pond is typically dewatered during routine bottom ash removal operations. The East 
Wastewater Pond is typically impounding normal pool while the East Bottom Ash Pond is emptied for 
cleanout. Therefore, a scenario where the East Bottom Ash Pond is in service and the East Wastewater 
pond is emptied was not analyzed.  

Scenarios where hydrostatic pressure differences across the splitter dike were selected as critical. If both 
adjacent ponds are in service and impounding the maximum operating pools, the hydrostatic pressure 
difference across the splitter dike is roughly ½ of that experienced when the East Bottom Ash Pond is 
empty.  Therefore, a scenario where both the East Wastewater Pond and the East Bottom Ash Pond are 
in service at maximum operating pool is not the critical load case and was not analyzed.  

 

Table 3: Load Cases Analyzed for the East to West Splitter Dike 
Scenario Description East Wastewater Pond 

Water Surface 
Elevation 

East Bottom Ash Pond 
Water Surface 

Elevation 

Commentary 

EBAP Drained, EWWP 
In Service 

389 376 Routine operations 

Seismic- EBAP Drained, 
EWWP In Service 

389 376  

EBAP Drained, EWWP 
at Flood Stage 

389.6 376 100-year flood 
surcharge pool.   

Rapid Drawdown of 
East Bottom Ash Pond 

389 396 to 376 Duncan, Wright & 
Wong (1990) 

    
 

4.4  Liquefaction Considerations 
 

In addition, the CCR rules require that for dikes constructed of soils with a susceptibility to liquefaction, 
the calculated factor of safety against liquefaction must equal or exceed a value of 1.20. The splitter dikes 
are constructed predominantly of lean clay containing varying amounts of sand and is not considered to 
be susceptible to liquefaction. 
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5.0 Results 
 

 The results of the Safety Factor Assessment are summarized in Table 4 for the North to South Splitter 
Dike and Table 5 for the East to West Splitter Dike. The outputs of Slope /W are contained in Appendix B 
of this report.  

 

Table 4: Safety Factor Assessment Summary for the North to South Splitter Dike 
Scenario Description Calculated 

Factor of 
Safety 

Required 
Factor of 

Safety 

Reference 
to Exhibit 

Acceptable 
(Yes or No) 

Commentary 

WBAP In Service; 
EBAP Drained 

1.50 1.50 B.1 Yes  

WBAP Drained; EBAP 
In Service 

1.74 1.50 B.2 Yes  

Seismic Loading:  
WBAP In Service, 

EBAP Drained 

1.09 1.00 B.3 Yes Horizontal seismic 
coefficient = 0.145 

WBAP in Flood Stage; 
EBAP Drained 

1.47 1.40 B.4 Yes 100-year flood 
surcharge pool in 

WBAP.  
Rapid Drawdown of 

East Bottom Ash 
Pond 

1.20 * B.5 Yes *= Required Factor 
of Safety not 
specified in 40 CFR 
257.73 (d) (1) (vii).  

Rapid Drawdown of 
West Bottom Ash 

Pond 

1.56 * B.6 Yes *= Required Factor 
of Safety not 

specified in 40 CFR 
257.73 (d) (1) (vii). 
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Table 5: Load Cases Analyzed for the East to West Splitter Dike 
Scenario 

Description 
Calculated 
Factor of 
Safety 

Required 
Factor of 

Safety 

Reference 
to Exhibit 

Acceptable 
(Yes or No) 

Commentary 

EBAP Drained, 
EWWP In Service 

1.52 1.50 B.7 Yes Routine 
operations 

Seismic- EBAP 
Drained, EWWP 

In Service 

1.11 1.0 B.8 Yes Horizontal seismic 
coefficient = 

0.145 
EBAP Drained, 

EWWP at Flood 
Stage 

1.51 1.40 B.9 Yes 100-year flood 
surcharge pool.   

Rapid Drawdown 
of East Bottom 

Ash Pond 

1.22 * B.10 Yes *= Required 
Factor of Safety 

not specified in 40 
CFR 257.73 (d) (1) 

(vii). 

6.0 Conclusions 
 

Based on the analysis presented in this report, the splitter dikes that impound the East Bottom Ash Pond 
at the Rockport Plant meet the required factors of safety as required by  40 CFR §257.73(e) for all load 
cases considered.  

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

Appendix A- Site Map 
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Appendix B- Slope /W Outputs 
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Appendix C- Historical Geotechnical Information 
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CONSULTANTS, INC.

Columbus, Ohio

9-21-15
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TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-6

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown poorly graded SAND, trace gravel
3/8
#4
#10
#20
#40

#100
#200

100.0
97.1
76.0
34.3
15.5

3.8
2.6

NP NP NP

3.0772 2.5603 1.4351
1.1849 0.7595 0.4140
0.2999 4.79 1.34

SP A-1-b

F.M.=3.34

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-1 Depth: 33.0'-35.0'
Sample Number: S-10 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-7

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

FILL: Brown sandy lean clay, trace gravel
3/8
#4
#10
#20
#40

#100
#200

0.0279 mm.
0.0185 mm.
0.0111 mm.
0.0081 mm.
0.0058 mm.
0.0034 mm.

100.0
99.6
84.7
84.5
84.0
76.6
69.1
55.0
47.4
40.5
35.0
30.9
26.1

15 28 13

2.7745 2.0607 0.0375
0.0215 0.0054

CL A-6(6)

F.M.=0.86

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 0.0'-2.0'
Sample Number: S-1 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)

P
E

R
C

E
N

T 
FI

N
E

R

0

10

20

30

40

50

60

70

80

90

100

GRAIN SIZE - mm.

0.0010.010.1110100

% +3" Coarse
% Gravel

Fine Coarse Medium
% Sand

Fine Silt
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Tested By: DS Checked By: AM

LIQUID AND PLASTIC LIMITS TEST REPORT
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Source of Sample: B-2 Depth: 0.0'-2.0'
Sample Number: S-1

TERRACON CONSULTANTS, INC.
Columbus, Ohio Exhibit

FILL: Brown sandy lean clay, trace gravel 28 15 13 84.0 69.1 CL

N4155126 American Electric Power

B-8

Date: 9-21-15Rockport Plant Impoundment Certification



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-9

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Gray and orange SANDY LEAN CLAY, trace gravel
1.5
1.0
3/4
1/2
3/8
#4

#10
#20
#40

#100
#200

0.0275 mm.
0.0181 mm.
0.0109 mm.
0.0079 mm.
0.0057 mm.
0.0034 mm.

100.0
85.8
85.8
85.8
85.8
85.3
79.2
78.4
77.2
69.6
63.5
52.9
47.2
40.8
36.3
31.8
26.7

15 35 20

30.0206 4.4748 0.0517
0.0223 0.0049

CL A-6(10)

F.M.=1.61

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 16.0'-18.0'
Sample Number: S-7 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
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Tested By: DS Checked By: AM

LIQUID AND PLASTIC LIMITS TEST REPORT
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upper limit boundary for natural soils
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MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS

Project No. Client: Remarks:
Project:

Source of Sample: B-2 Depth: 16.0'-18.0'
Sample Number: S-7

TERRACON CONSULTANTS, INC.
Columbus, Ohio Exhibit

Gray and orange SANDY LEAN CLAY, trace gravel 35 15 20 77.2 63.5 CL

N4155126 American Electric Power

B-10

Date: 9-21-15Rockport Plant Impoundment Certification



Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-11

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown poorly graded SAND with silt, trace gravel
3/8
#4
#10
#20
#40

#100
#200

0.0355 mm.
0.0224 mm.
0.0130 mm.
0.0092 mm.
0.0065 mm.
0.0038 mm.

100.0
99.8
98.8
96.2
83.8

8.2
5.5
5.0
5.0
5.0
5.0
5.0
4.1

NP NP NP

0.4948 0.4358 0.3031
0.2696 0.2128 0.1722
0.1566 1.94 0.95

SP-SM A-3

F.M.=1.42

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 22.0'-24.0'
Sample Number: S-9 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-12

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown poorly graded SAND with silt, trace gravel
3/8
#4
#10
#20
#40

#100
#200

100.0
98.8
89.3
75.1
41.9

8.4
5.9

NP NP NP

2.1334 1.3167 0.6037
0.4980 0.3271 0.2100
0.1667 3.62 1.06

SP-SM A-1-b

F.M.=2.32

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 28.0'-30.0'
Sample Number: S-12 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-13

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown SILTY SAND
#10
#20
#40

#100
#200

100.0
100.0

99.8
88.7
43.6 NP NP NP

0.1621 0.1384 0.0932
0.0815

SM A-4(0)

F.M.=0.14

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 32.0'-33.7'
Sample Number: S-14A Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-14

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown SILTY SAND, trace gravel
3/8
#4
#10
#20
#40

#100
#200

0.0328 mm.
0.0210 mm.
0.0121 mm.
0.0087 mm.
0.0062 mm.
0.0036 mm.

100.0
99.0
95.6
89.7
78.2
50.7
31.0
28.0
25.7
25.0
21.9
18.9
15.8

NP NP NP

0.8715 0.6088 0.2033
0.1468 0.0537

SM A-2-4(0)

F.M.=1.06

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 34.0'-36.0'
Sample Number: S-15 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Tested By: DS Checked By: AM

TERRACON
CONSULTANTS, INC.

Columbus, Ohio

9-21-15

B-15

(no specification provided)

PL= LL= PI=

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

USCS= AASHTO=

*

Brown poorly graded SAND, trace gravel
3/4
1/2
3/8
#4
#10
#20
#40

#100
#200

100.0
97.9
97.5
89.0
76.1
60.7
30.8

4.1
2.5

NP NP NP

5.0561 3.7126 0.8336
0.6494 0.4167 0.2704
0.2206 3.78 0.94

SP A-1-b

F.M.=2.98

American Electric Power
Rockport Plant Impoundment Certification

N4155126

Soil Description

Atterberg Limits

Coefficients

Classification

Remarks

Source of Sample: B-2 Depth: 42.0'-44.0'
Sample Number: S-19 Date:

Client:
Project:

Project No: Exhibit

SIEVE PERCENT SPEC.* PASS?
SIZE FINER PERCENT (X=NO)
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Particle Size Distribution Report



Exhibit B-16



Exhibit B-17



Exhibit B-18



Exhibit B-19



Exhibit B-20



Exhibit B-21



Exhibit B-22



Exhibit B-23



Exhibit B-24



Exhibit B-25



Exhibit B-26



Exhibit B-27



Exhibit B-28



Exhibit B-29



Exhibit B-30



Exhibit B-31
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ML

SP

ML

SP

SP

SW

SP

SW

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

46.5

4-4-4

2-3-3

1-1-2

1-1-2

1-1-5

1-5-7

5-11-12

2-4-3

4-1-3

4-3-5

10-6-9

12-10-12

14-14-16

5-12-19

8-10-10

14-16-11

3-9-12

1.5

1.5

1.0

1.0

.83

.6

.8

1.1

.8

.7

1.5

1.5

.6

1.5

1.5

1.5

1.5

21.0

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Clayey silt, moderate yellowish brown 10YR 5/4,
moist, loose

Fine grained sand, moderate yellowish brown
10YR 5/4, moist, loose, poorly graded
@ 22.2' ~3" seam clayey silt, moderate yellowish
brown 10YR 5/4, moist, loose
@ 23.8' ~ 2" silt seam

Sandy silt to silty sand, light brown 5YR 5/6,
moist, v. loose

Fine sand, dark yellowish orange 10YR 6/6,
moist, loose, poorly graded
@ 29' transitioning to moderate yellowish brown
10YR 5/4, moist, sample SS20 spilled

Fine sand, moderate yellowish brown 10YR 5/4,
moist, med. dense, poorly graded
@ 31.5' moist, dark yellowish brown 10YR 4/2,
loose
@ 33' v. loose, water in spoon, wet

Coarse grained sand, dark yellowish brown 10YR
4/2, wet loose, well rounded fine gravel, well
graded
@ 36.5' v. stiff lean clay moderate yellowish
brown 10YR 5/4 seam, higher N value likely due
to clay, ~30% clay over last 12" longitudinally
@ 38' clay seam
@ 40' sand sample mostly washed out clay seam
(lean clay, moderate yellowish brown 10YR 5/4,
wet, v. stiff) ~50%

Medium grained sand, moderate yellowish brown
10YR 5/4, wet, dense, poorly graded, well
rounded fine gravel
@ 42' med dense, well rounded fine gravel

Coarse grained sand, moderate yellowish brown
10YR 5/4, wet med. dense, w/well rounded fine
gravel (to 1/2"), well graded
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
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SP

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0

61.5

63.0

64.5

66.0

67.5

69.0

70.5

72.0

17-8-9

5-10-11

10-11-12

8-17-18

15-16-16

5-11-19

8-10-12

8-12-13

13-9-9

12-9-14

10-10-11

6-10-11

7-9-13

7-10-16

9-10-13

8-12-14

9-9-12

1.1

1.5

1.5

1.2

1.3

1.5

1.0

1.1

1.1

.8

.8

.8

1.0

.7

.8

.8

1.0

46.5

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0

61.5

63.0

64.5

66.0

67.5

69.0

70.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Fine to med. grained sand, moderate yellowish
brown 10YR 5/4, wet, med. dense, poorly graded,
w/well rounded fine gravel
@ 49.5' trace well rounded fine gravel
@ 51' dense, moist
@ 55.5' med. dense, transitioning to med. grain
@ 57' w/well rounded fine to coarse gravel and
rounded sandstone to ~1"
@ 60' fully med. grained
@ 61.5' w/well rounded fine to coarse gravel and
rounded sandstone to 2"
@ 63' fine to med. grain, well rounded fine gravel
@ 67.5' trace black silt
@ 70.5' mostly fine grained, no stone, wet
@ 74.8' 1" seam, potential coal or slate, black N1,
wet, coarse black N1 silt
@ 75' back to fine to med. grain, trace small
gravel (~1/4")
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65
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SP

SP

CL
ML

CL
ML

SP

CL
ML

SP

SW

73.5

75.0

76.5

78.0

79.5

81.0

82.5

84.0

85.5

87.0

88.5

90.0

91.5

93.0

94.5

96.0

97.5

99.0

7-10-13

6-10-20

11-13-17

8-29-47

16-23-19

10-13-19

7-13-18

6-12-17

10-16-20

11-11-17

12-15-13

11-8-10

7-6-14

6-12-9

7-6-16

9-11-12

9-8-9

13-13-14

1.0

1.3

1.2

.8

1.0

1.5

1.0

.9

.8

1.2

1.3

1.3

1.2

1.5

1.3

1.5

.8

.8

72.0

73.5

75.0

76.5

78.0

79.5

81.0

82.5

84.0

85.5

87.0

88.5

90.0

91.5

93.0

94.5

96.0

97.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Coarse sand with gravel (~50%) to 15", moderate
yellowish brown 10YR 5/4, moist, v. dense, well
graded
@ 78' fine gravel, dense

Fine grained sand, moderate yellowish brown
10YR 5/4 to dark yellowish brown 10YR 4/2,
moist, dense, trace fine gravel, poorly graded
@ 81' moist to wet, no gravel
@ 82.5' med. dense, trace gravel
@ 84' dense, no gravel
@ 85.5' med. dense

Lean silty clay, dark yellowish brown 10YR 4/2 to
medium dark gray N4, moist to wet, v. stiff,
w/sand
@ 87.2' fine grained sand, moist med. dense,
poorly graded

Lean silty clay, dark yellowish brown 10YR 4/2 to
medium dark gray N4, moist to wet, v. stiff,
w/sand

Fine grained sand, dark yellowish brown 10YR
4/2, wet, med. dense, poorly graded

Lean silty clay, dark yellowish brown 10YR 4/2,
moist to wet, v. stiff, w/sand
@ 92.3' 5" sand seam (prev material)
@ 93.5' 4" sand seam (prev material)

Fine grained sand, dark yellowish brown 10YR
4/2, wet, med. dense, poorly graded, trace pea
gravel

Coarse sand and gravel, dark yellowish brown
10YR 4/2, moist to wet, med. dense, well graded,
gravel to 1.5"
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SP

SC

SP

SP

100.5

102.0

103.5

105.0

106.5

108.0

109.5

111.0

112.5

114.0

115.5

117.0

118.5

120.0

121.5

123.0

124.5

13-21-15

5-8-12

9-13-13

5-3-8

7-11-17

10-15-15

6-11-18

9-17-18

8-17-24

14-23-23

6-7-10

5-5-5

5-5-6

6-9-15

8-15-20

8-10-17

7-12-38

1.0

1.3

1.1

1.4

1.4

1.3

1.3

1.2

1.2

1.3

1.3

1.3

1.4

1.3

1.5

1.5

1.5

99.0

100.5

102.0

103.5

105.0

106.5

108.0

109.5

111.0

112.5

114.0

115.5

117.0

118.5

120.0

121.5

123.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

Shale, medium dark gray N4, moist, v. stiff to
hard, dark yellowish brown 10YR 4/2 w/sand

Fine grained sand, dark yellowish brown 10YR
4/2, v. moist med. dense

Clayey sand, fine grained, dark yellowish brown
10YR 4/2, wet, loose

Very fine grain sand, moderate yellowish brown
10YR 5/4, moist to wet, med. dense, poorly
graded

Fine to med. grained sand, moderate yellowish
brown 10YR 5/4 to medium dark gray N4, moist to
wet, med. dense, poorly graded
@ 100' dense
@ 111' trace rock to 1.5"
@ 112.5' no stone
@ 114' med. dense
@ 115.5' loose, moist to wet
@ 117' med. dense
@ 118.5' d. grey, w/black silt
@ 120' trace gravel to 1/4", dense
@ 121.5' med. dense
@ 123' wet, dense
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SW

126.0

127.5

10-13-35

37-50/2

1.4

.5

124.5

126.0

SS

SS

84

85

Coarse sand, medium dark gray N4, moist to wet,
dense, with gravel moist to wet graded
@ 125.3' 2" coal seam (black, dry, coarse)

Shale, medium dark gray N4, dry, hard
TOR @ 125.8'
Spoon refusal @ 126.6'
BT @ 126.6'
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CL

ML

CL

CH

CL
ML

1.5

3.0

4.5

6.0

7.5

9.0

10.5

12.0

13.5

15.0

16.5

18.0

19.5

21.0

20-13-10

5-15-18

7-9-15

11-12-14

4-8-11

3-6-11

3-4-7

3-4-6

2-2-4

2-2-5

2-4-5

3-5-9

3-6-8

3-5-7

1.25

1.25

1.41

1.5

1.41

1.33

1.41

1.5

1.5

1.41

1.5

1.5

1.41

1.41

0.0

1.5

3.0

4.5

6.0

7.5

9.0

10.5

12.0

13.5

15.0

16.5

18.0

19.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Gravel = 6 inches

Silty clay, moderate yellowish brown 10R 5/4 and
med l. grey N6 mottled, moist, v. stiff
@ 1.5' hard
@ 3' v. stiff

Clayey silt, medium grey N5, moist, med. dense,
w/mod. yellowish brown 10R 5/4 silty clay mottled

Silty clay, mod. yellowish brown 10R 5/4, moist,
stiff, w/med. grey N5 clayey silt mottled

Fat to lean clay, med. l. grey N6, moist, firm

Silty clay, mod. reddish brown 10R 4/6 w/med. l.
grey N6 fat clay heavily mottled, moist, firm
@ 15' stiff
@ 15.5' l" shale fragment, angular
@ 18' very silty
@ 20' trace to some pale yellowish brown 10YR
6/2 silt

400.4

AMEC FOSTER WHEELER

Continued Next Page

RECORDER

4"
3"
6"
8"

NQ-2 ROCK CORE
6" x 3.25 HSA
9" x 6.25 HSA
HW CASING ADVANCER
NW CASING
SW CASING
AIR HAMMER

State Plane using
NAD27/29 3.36

114.6

COORDINATES PIEZOMETER TYPEN 151,478.9   E 513,537.1

HGT. RISER ABOVE GROUND

DEPTH TO TOP OF WELL SCREEN

WELL DEVELOPMENT

FIELD PARTY ZLR / REB

TYPE OF CASING USED

SYSTEM

PIEZOMETER TYPE:

Water Level, ft

TIME

DATE

GROUND ELEVATION

OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

OW

2.0

124.22

D-50

WELL TYPE

DIA

BOTTOM

BACKFILL

RIG

YES

WELL TYPE:
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ML

SP

ML

SP

SW

SW
SP
SW

SP

SW

SP

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

46.5

3-4-7

4-4-5

1-1-3

1-1-1

2-1-4

5-6-7

3-5-7

5-7-8

3-3-6

2-4-5

2-4-6

4-3-8

3-3-5

11-8-10

4-5-11

8-9-9

6-9-14

1.5

1.5

1.5

1.5

1.5

1.33

1.25

1.5

1.41

1.5

1.33

1.5

1.5

1.25

1.5

1.16

1.5

21.0

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS
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SS

SS

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Clayey silt, pale yellowish brown 10YR 6/2, moist,
med. dense, w/silty clay (prev. material), trace
sand

Poorly graded sand, v. fine to fine grained, l.
brown 5YR 5/6, moist, loose
@ 23.2' 2" clayey silt seam (prev. material)

Clayey silt, pale yellowish brown 10YR 6/2, moist
to wet, v. loose
@ 25' 2" l. brown sand seam (prev. material)
@ 26' 2" l. brown sand seam
@ 26.4' 15" l. brown sand seam
@ 26.8' l" l. brown sand seam
@ 27' loose
@ 28' 2" l. brown sand seam

Poorly graded sand, fine grained, l. brown 5YR
5/6, moist, med. dense
@ 30' d. yellowish orange 10YR 6/6
@ 31' 3" clayey silt seam (prev. material)
@ 32.3' trace fine gravel and black silt
@ 32.5' no fine gravel or silt
@ 33' moist, loose
@ 34.1' 2" clayey silt seam (prev. material)
@ 34.5' moist to wet, water in spoon
@ 34.9' 2.5' clayey silt seam (prev. material)

Well graded sand, fine grained, l. brown 5YR 5/6,
moist to wet, med. dense, w/fine gravel

Well graded sand, coarse grained, grayish black
N2, moist to wet, med. dense, trace fine gravel

Poorly graded sand, v. fine grained, l. brown 5YR
5/6, moist to wet, med. dense

Well graded sand, fine to med. grained, moderate
yellowish brown 10YR 5/4, moist to wet, loose
@ 40.5' med. dense
@ 41' 1.5" shale seam w/clay

Poorly graded sand, v. fine to fine grained, mod.
yellowish brown 10YR 5/4, moist to wet, med.
dense

Well graded sand, med. grained, mod. reddish
brown 10R 4/6, moist to wet, med. dense
@ 44' med. to coarse grained

Poorly graded sand, fine grained, mod. yellowish
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SW

SP

SW

SP

SW

SP

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0

61.5

63.0

64.5

66.0

67.5

69.0

70.5

72.0

6-8-11

6-10-14

8-12-18

8-11-18

8-9-13

11-20-26

10-15-16

6-12-16

7-10-18

8-9-12

10-13-19

9-11-18

9-11-15

7-8-13

5-5-8

6-8-12

0-12-16

1.5

1.5

1.33

1.41

.91

1.25

1.5

1.33

1.33

1.33

1.25

1.33

1.08

1.41

1.5

1.5

1.5

46.5

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0

61.5

63.0

64.5

66.0

67.5

69.0

70.5

SS

SS

SS

SS

SS

SS

SS

SS

SS
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33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

brown 10YR 5/4, moist to wet, mod. dense, some
fine gravel

Well graded sand, med. to coarse grained, mod.
reddish brown 10R 4/6, moist to wet, med. dense,
trace fine gravel

Poorly graded sand, fine grained, mod. yellowish
brown 10YR 5/4, moist to wet, med. dense, trace
fine gravel
@ 48' w/fine gravel, trace coarse gravel
@ 49.5' no coarse gravel

Well graded sand, med. to coarse grained, mod.
reddish brown 10R 4/6, moist to wet, mod. dense,
trace fine gravel

Poorly graded sand, fine grained, mod. yellowish
brown 10YR 5/4, moist to wet, mod. dense, trace
fine gravel
@ 54' no fine gravel, dense
@ 57' wet, mod. dense
@ 60' dense
@ 63' mod. dense

Well graded sand, med. to coarse grained, mod.
yellowish brown 10YR 5/4, moist to wet, mod.
dense, trace black silt

Poorly graded sand, fine grained, mod. yellowish
brown 10YR 5/4, moist to wet, mod. dense
@ 68.5' trace fine gravel, trace coal fragments
@ 70' no fine gravel, no coal fragments
@ 70.9' trace fine gravel
@ 71.6' no fine gravel, wet
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SW

SW

SP

ML

SP

ML

SW

ML

SW

ML

SW

73.5

75.0

76.5

78.0

79.5

81.0

82.5

84.0

85.5

87.0

88.5

90.0

91.5

93.0

94.5

96.0

97.5

99.0

8-8-10

9-12-17

8-7-9

10-15-25

7-13-12

5-7-12

6-12-13

8-10-16

10-21-22

14-21-14

6-13-25

8-9-9

15-24-7

7-21-28

14-18-21

12-17-25

20-21-19

13-11-18

1.25

1.41

1.5

1.5

1.33

1.5

1.5

1.41

1.41

.5

1.41

1.16

1.41

1.5

1.5

1.5

1.33

1.41

72.0

73.5

75.0

76.5

78.0

79.5

81.0

82.5

84.0

85.5

87.0

88.5

90.0

91.5

93.0

94.5

96.0

97.5

SS
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49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Well graded sand, fine grained d. yellowish brown
10YR 4/2, moist to wet, mod. dense, trace fine
gravel
@ 73.5' w/fine gravel, trace coarse gravel

Well graded sand, coarse grained, brownish grey
5YR 4/1, moist to wet, mod. dense, w/fine gravel,
trace coarse gravel

Poorly graded sand, fine grained, pale yellowish
brown 10YR 6/2, wet, dense, trace fine gravel
@ 78' mod. dense
@ 81' v. fine to fine grained
@ 82.5' no fine gravel
@ 84' dense
@ 85' 2" shale fragment
@ 85.2' v. fine grained
@ 85.5' 3.5" shale fragment
@ 87' fine grained, d. yellowish brown 10YR 4/2
@ 88.5' v. fine grained, mod. dense

Clayey silt, med. l. grey N6, moist to wet, mod.
dense

Poorly graded sand, fine grained, d. yellowish
brown 10YR 4/2, moist, dense

Clayey silt, med. l. grey N6, moist to wet, dense

Well graded sand, coarse grained, med. grey N5,
w/fine gravel, some coarse gravel

Clayey silt, med. l. grey N6, moist to wet, dense

Well graded sand, fine grained, med. grey N5,
moist to wet, dense, w/fine gravel

Clayey silt, med. l. grey N6, moist to wet, dense

Well graded sand, coarse grained, med. grey N5,
moist to wet, dense, w/fine gravel
@ 98.7' coal fragments
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SP

SW

SP

100.5

102.0

103.5

105.0

106.5

108.0

109.5

111.0

112.5

114.0

115.5

117.0

118.5

120.0

121.5

123.0

124.5

15-22-28

8-8-9

10-16-18

9-13-18

8-12-16

6-9-13

7-8-12

6-8-10

5-10-12

6-11-27

13-21-13

7-7-9

9-9-8

12-36-22

10-11-19

12-20-29

14-16-19

1.5

1.5

1.5

1.41

1.5

1.5

1.25

1.41

1.25

1.33

1.25

1.33

1.16

1.5

1.41

1.5

1.5

99.0

100.5

102.0

103.5

105.0

106.5

108.0

109.5

111.0

112.5

114.0

115.5

117.0

118.5

120.0

121.5

123.0

SS
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67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

Poorly graded sand, v. fine to fine grained, pale
yellowish brown 10YR 6/2, moist to wet, dense,
w/fine gravel
@ 100.5' no fine gravel, mod. dense
@ 102' v. fine, dense
@ 105' mod. dense
@ 106' trace coal fragments
@ 106.3' no coal fragments
@ 109.5' moist
@ 111' v. moist to wet
@ 112.5' moist to wet, dense
@ 113' trace fine gravel, trace coarse gravel
@ 113.5' no fine gravel, no coarse gravel

Well graded sand, med. to coarse grained, med.
grey N5, moist to wet, dense, w/fine gravel, some
coarse gavel
@ 115.5' coarse grained, mod. dense, trace
coarse gravel
@ 118.5' v. dense

Poorly graded sand, v. fine grained, med. l. grey
N6, moist to wet, v. dense
@ 120' med. dense, sl. moist
@ 122' fine grained, w/fine gravel, dense
@ 124.5' trace coarse gravel

FROM

W
E

LL

U
 S

 C
 S

G
R

A
P

H
IC

LO
G

RQD

S
A

M
P

LE
N

U
M

B
E

R SAMPLE
DEPTH
IN FEET

S
A

M
P

LE

T
O

T
A

L
LE

N
G

T
H

R
E

C
O

V
E

R
Y

%

STANDARD
PENETRATION
RESISTANCE

DEPTH

IN

FEET

SOIL / ROCK

IDENTIFICATION

DRILLER'S

NOTES

BLOWS / 6"TO

100

105

110

115

120

2/3/16BORING FINISH

AMERICAN ELECTRIC POWER SERVICE CORPORATION

BORING NO. 4/27/16 SHEET

Continued Next Page

6

BORING STARTROCKPORT PLANT

5

AEP CIVIL ENGINEERING LABORATORY

PROJECT 2/3/16

42393125-01

INDIANA MICHIGAN POWER COMPANY DATEMW-1605D OF

LOG OF BORING
JOB NUMBER

COMPANY

A
E

P
  R

K
 B

A
P

 C
C

R
 C

O
M

P
LI

A
N

C
E

.G
P

J 
 A

E
P

.G
D

T
  4

/2
7

/1
6



ML

126.0

127.5

129.0

18-12-25

17-28-50/5

27-50/2

1.5

1.5

.66

124.5

126.0

127.5

SS

SS

SS

84

85

86

Clayey silt, l. grey N7, moist, hard, non-durable
shale
@ 126' flaky, dry to moist
Spoon refusal @ 127.4'
Auger refusal @127.5' (shale)
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CL

CL

CL

CL

1.5

3.0

4.5

6.0

7.5

9.0

10.5

12.0

13.5

15.0

16.5

18.0

19.5

21.0

3-5-9

4-7-9

3-4-6

1-2-8

5-9-10

3-6-9

2-4-5

3-4-6

3-5-9

4-5-7

3-5-6

3-4-6

2-5-7

3-3-6

1.5

1.5

1.3

1.3

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

1.5

0.0

1.5

3.0

4.5

6.0

7.5

9.0

10.5

12.0

13.5

15.0

16.5

18.0

19.5

SS
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

Crushed stone gravel (limestone)

Lean clay, moderate yellowish brown 10YR 5/4,
moist, trace fine grained sand, stiff
 @ 1.5' as above, trace coarse grain sand and
black decomposed organic staining
 @ 3' trace fine gravel

Lean clay, pale yellow brown 10YR 6/2, moist,
some light brown oxide staining
@ 6.0' yellow brown and brown 10YR 5/4
@ 7.5' pale yellow brown 10YR 6/2, trace fine
roots, trace fine grained sand

Lean clay w/sand, dark yellow brown 10YR 4/2,
moist, little fine grained sand

Lean clay, light bluish gray 5B 7/1, moist, some
brown oxide staining, trace coarse grained sand
@ 12.5' as above, becomes moderate brown in
color 5YR 4/4
@ 13.5' moderate yellow brown 10YR 5/4 and
pale yellow brown 10YR 6/2) mottled
@ 13.5' - 15' trace fine grained sand, trace fine
gravel
@ 19.5' mostly 10YR 6/2 in color

397.8

AMEC FOSTER WHEELER

Continued Next Page

RECORDER

4"
3"
6"
8"

NQ-2 ROCK CORE
6" x 3.25 HSA
9" x 6.25 HSA
HW CASING ADVANCER
NW CASING
SW CASING
AIR HAMMER

State Plane using
NAD27/29 2.91

100.2

COORDINATES PIEZOMETER TYPEN 151,502.1   E 512,881.5

HGT. RISER ABOVE GROUND

DEPTH TO TOP OF WELL SCREEN

WELL DEVELOPMENT

FIELD PARTY ZLR / REB

TYPE OF CASING USED

SYSTEM

PIEZOMETER TYPE:

Water Level, ft

TIME

DATE

GROUND ELEVATION

OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

OW

2.0

109.82

D-120
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WELL TYPE:
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CL
ML

SP
SM

CL

SP
SM

SP

SP
SM

SC

SP

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

46.5

3-4-5

2-4-6

1-2-5

2-4-6

1-5-9

4-4-5

5-7-8

3-3-4

1-2-5

3-4-8

3-5-7

5-6-7

4-7-20

7-7-8

4-6-10

4-5-7

4-6-10

1.5

1.5

1.2

1.5

1.3

1.3

1.5

1.1

0

.8

1.0

.9

1.2

1.1

1.0

1.0

1.2

21.0

22.5

24.0

25.5

27.0

28.5

30.0

31.5

33.0

34.5

36.0

37.5

39.0

40.5

42.0

43.5

45.0

SS

SS
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15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Silty clay, pale yellow brown 10YR 6/2, moist,
trace to little fine grained sand

Poorly graded sand w/silt, pale yellow brown 10YR
6/2, moist, fine to medium grained sand
@ 24.9' 3" silt layer

Lean clay, moderate yellowish brown 10YR 5/4,
moist, few sandy layers <1" thick
@ 28.3' SP-SM layer (~3" thick)

Poorly graded sand w/silt, dark yellowish orange
10YR 6/6, wet, fine to medium grained sand, little
coarse grained sand
@ 31.5' trace fine gravel
@ 34.5' trace fine gravel

Poorly graded sand, dark yellowish orange 10YR
6/6, wet, fine to medium grained sand, trace to
little coarse grained sand
@ 37.5' trace gravel

Poorly graded sand w/silt, dark yellowish orange
10YR 6/6, wet, fine to medium grained sand,
trace coarse grained sand

Clayey sand, moderate brown 5YR 3/4, wet, fine
to medium grained sand

Poorly graded sand, dark yellowish orange 10YR
6/6, wet, fine to medium grained sand, trace
coarse grained sand & fine gravel
@ 42.0' - 43.5' increase in coarse grained sand
@ 45.2' - 45.5' color change to moderate brown
5YR 4/4
@ 46.5' increase in coarse grained sand, trace
wood fragments (tree bark)
@ 48' color change to pale yellowish brown 10YR
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SW
SM

SP
SM

SW

SP

SP

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0

61.5

63.0

64.5

66.0

67.5

69.0

70.5

72.0

8-9-11

6-10-13

18-13-13

7-14-16

7-9-15

10-10-14

8-10-13

7-9-9

4-5-9

6-6-9

6-13-21

10-17-31

13-13-17

6-14-18

9-14-17

10-20-20

10-19-26

1.1

1.1

.9

1.1

1.0

1.2

1.2

1.3

1.2

1.5

1.5

1.3

1.4

1.5

1.5

1.1

1.4

46.5

48.0

49.5

51.0

52.5

54.0

55.5

57.0

58.5

60.0
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6/2, few black decomposed organic layers

Well graded sand w/silt & gravel, wet, pale
yellowish brown 10YR 6/2, fine to coarse grained
sand, little to some fine gravel, trace coarse gravel

Poorly graded sand w/silt, moderate yellowish
brown 10YR 5/4, wet, fine to medium grained
sand, trace coarse grained sand, few layers of
decomposed organics (from 51' - 52.5')
@ 54' trace coarse gravel, fines between 5 - 10%
@ 55.5' trace fine gravel

Well graded sand, med. to coarse grained, dark
yellowish brown 10YR 4/2), wet, med. dense,
trace fine gravel
@ 59' trace coarse gravel

Poorly graded sand, fine grained, dusky yellowish
brown 10YR 2/2, wet, med. dense, w/fine gravel
@ 60.5' 2" shale fragment
@ 61.5' dark yellowish brown 10YR 4/2, dense
@ 61.8' 2" shale fragment
@ 62' some lean clay, pale yellowish brown (prev.
material)
@ 62.5' no clay, trace fine gravel
@ 63' no fine gravel
@ 64.5' med. dense
@ 65.8' 15" coarse sand seam (prev. material)
@ 66' dense
@ 67.2' 3" shale seam, med. l. grey N6
@ 67.7' med. grained

Poorly graded sand, fine gravel, pale yellowish
brown 10YR 6.2, wet, dense
@ 69' moist to v. moist
@ 72' med. dense, fine grained
@ 75' dense, d. yellowish brown 10YR 4.2
@ 76.5' med. dense, trace black silt
@ 80.6 3" shale plug (responsible for increase in
N value (same material))
@ 81.3' 1.5" shale plug, dense
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@ 81.5' no recovery, potential cobble blocking
during sampling

Fat clay, med. l. grey N6, moist, firm

Well graded sand, med. grained, dark yellowish
brown 10YR 4/2, wet, dense, w/fine gravel
@ 83' coal fragment (2" diam., 1" thick)
@ 83.6' coal fragment (2" diam, 1" thick)

Poorly graded sand, fine grained, pale yellowish
brown 10YR 6/2, wet, dense
@ 88.5' trace fine gravel
@ 91.5' with fine gravel

Well graded sand, med. to coarse grained, dark
yellowish brown 10YR 4/2, wet, med. dense,
w/fine gravel

Poorly graded sand, coarse grained, greyish red
5R 4/2, wet, med. dense, trace fine gravel

Well graded sand, med. to coarse grained, dark
yellowish brown 10YR 4/2, wet, med. dense,
w/fine gravel
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Poorly graded sand, coarse grained, greyish red
5R 4/2, wet, med. dense to loose, trace fine gravel

Poorly graded sand, fine grained, pale yellowish
brown 10YR 6/2, wet, loose
@ 97.5' med. dense, fine grained

Poorly graded sand, fine to fine grained, dusky red
5R 3/4, wet, med. dense
@ 102' loose, fine grained, moist
@ 103.5' med. dense
@ 105' fine grained
@ 106.5' dense
@ 108' med. dense, trace fine gravel
@ 109' no fine gravel
@110.6' siltstone fragments to 2.5", moderate
brown 5YR 4/4, shiny, angular

Silt, l. grey N7, moist, med. dense, non-durable
shale
@ 111' clayey silt, hard
Spoon refusal @ 111.7'
Auger refusal @ 112.9
BT @ 112.9'
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Appendix D- Original Design Drawings 
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