






























































































































































Project No. 0101-15-0018 Surface Water Parameter List September 15, 2016

CAS No. Parameter
Analytical

Method

NA Conductivity Field

NA Specific Conductance Field

NA Dissolved Oxygen (DO) Field

NA Oxidation-Reduction Potential (ORP) Field

NA pH Field

NA Temperature Field

7782-50-5 Total Residual Chlorine (as Cl2) Field

NA Alkalinity SM2320

NA Hardness SM2340

NA Surfactants (Foaming agents) SM5540

NA Total Organic Carbon (TOC) SM5310

NA Total Suspended Solids (TSS) SM2540D

NA Total Dissolved Solids (TDS) SM2540

7726-95-6 Bromide EPA 300.0

16887-00-6 Chloride EPA 300.0

16984-48-8 Fluoride EPA 300.0

14797-55-8 Nitrate Nitrogen EPA 300.0

14797-65-0 Nitrite Nitrogen EPA 300.0

18785-72-3 Sulfate EPA 300.0

57-12-5 Free Cyanide EPA 335.4

57-12-5 Total Cyanide EPA 335.4

NA Cryptosporidium EPA 1623

NA Giardia lamblia EPA 1623

NA E. coli SM9223B

NA Fecal Coliform SM9223B

NA Heterotrophic Plate Count (Bacteria) SM9215

NA Total Coliform SM9223B

7429-90-5 Aluminum EPA 200.7

7440-36-0 Antimony EPA 200.8

7440-38-2 Arsenic EPA 200.8

7440-39-3 Barium EPA 200.8

7440-41-7 Beryllium EPA 200.8

7440-43-9 Cadmium EPA 200.8

18540-29-9 Chromium (Hexavalent, dissolved) EPA 218.7

Field Parameters

General Chemistry

Inorganic Ions

Microorganisms

Cyanide

Metals
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CAS No. Parameter
Analytical

Method
7440-47-3 Chromium (Total) EPA 200.8

7440-50-8 Copper EPA 200.8

7439-89-6 Iron EPA 200.7

7439-92-1 Lead EPA 200.8

7439-96-5 Manganese EPA 200.7

7439-97-6 Mercury (Inorganic) EPA 245.7

7440-02-0 Nickel EPA 200.8

7782-49-2 Selenium EPA 200.8

7440-22-4 Silver EPA 200.8

7440-28-0 Thallium EPA 200.8

7440-66-6 Zinc (Total) EPA 200.8

121-14-2 2,4-Dinitrotoluene EPA 625

91-58-7 2-Chloronaphthalene EPA 625

534-52-1
2-Methyl-4,6-Dinitrophenol

(4,6-Dinitro-o-cresol)
EPA 625

117-81-7
Di(2-ehtylhexyl) phthalate

(Bis(2-ethylhexyl)phthalate)
EPA 625

118-74-1 Hexachlorobenzene EPA 625

88-06-2 2,4,6-Trichorophenol EPA 604

120-83-2 2,4-Dichlorophenol EPA 604

105-67-9 2,4-Dimethylphenol EPA 604

51-28-5 2,4-Dinitrophenol EPA 604

95-57-8 2-Chlorophenol EPA 604

87-86-5 Pentachlorophenol EPA 604

108-95-2 Phenol EPA 604

83-32-9 Acenaphthene EPA 610

120-12-7 Anthracene EPA 610

56-55-3 Benzo(a)anthracene EPA 610

50-32-8 Benzo(a)pyrene EPA 610

205-99-2
Benzo(b)fluoranthene

(3,4-Benzofluoranthene)
EPA 610

207-08-9 Benzo(k)fluoranthene EPA 610

218-01-9 Chrysene EPA 610

53-70-3 Dibenzo(a,h)anthracene EPA 610

206-44-0 Fluoranthene EPA 610

86-73-7 Fluorene EPA 610

193-39-5 Indeno(1,2,3-cd)pyrene EPA 610

Semi-Volatile Organic Compunds

Phenolic Compounds

Polycyclic Aromatic Hydrocarbons
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CAS No. Parameter
Analytical

Method

129-00-0 Pyrene EPA 610

71-55-6 1,1,1-Trichloroethane EPA 624

79-34-5 1,1,2,2-Tetrachloroethane EPA 624

79-00-5 1,1,2-Trichloroethane EPA 624

75-35-4 1,1-Dichloroethylene EPA 624

120-82-1 1,2,4-Trichlorobenzene EPA 624

95-50-1
1,2-Dichlorobenzene

(o-Dichlorobenzene)
EPA 624

107-06-2 1,2-Dichloroethane EPA 624

78-87-5 1,2-Dichloropropane EPA 624

541-73-1 1,3-Dichlorobenzene EPA 624

106-46-7
1,4-Dichlorobenzene

(p-Dichlorobenzene)
EPA 624

107-13-1 Acrylonitrile EPA 603

71-43-2 Benzene EPA 624

75-27-4
Bromodichloromethane

(Dichlorobromomethane)
EPA 624

75-25-2 Bromoform EPA 624

56-23-5 Carbon tetrachloride EPA 624

108-90-7 Chlorobenzene EPA 624

67-66-3 Chloroform EPA 624

124-48-1 Dibromochloromethane EPA 624

100-41-4 Ethylbenzene EPA 624

75-09-2
Methylene Chloride

(Dichloromethane)
EPA 624

127-18-4 Tetrachloroethylene EPA 624

108-88-3 Toluene EPA 624

79-01-6 Trichloroethylene EPA 624

75-01-4 Vinyl Chloride (Chloroethene) EPA 624

1330-20-7 Xylenes (m,ρ,ο) EPA 624

34885-03-5 4-Methylcyclohexanemethanol  (MCHM) SW8015

309-00-2 Aldrin EPA 608

319-84-6
alpha-BHC

(alpha-Hexachlorocyclohexane)
EPA 608

319-85-7 beta-BHC EPA 608

57-74-9 Chlordane EPA 608

50-29-3 DDT EPA 608

Pesticides

Volatile Organic Compounds
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CAS No. Parameter
Analytical

Method
60-57-1 Dieldrin EPA 608

72-20-8 Endrin EPA 608

76-44-8 Heptachlor EPA 608

1024-57-3 Heptachlor epoxide EPA 608

58-89-9
Lindane

(gamma-BHC)
EPA 608

72-43-5 Methoxychlor EPA 608

8001-35-2 Toxaphene EPA 608

1336-36-3 Polychlorinated biphenyls (PCBs) EPA 608

1746-01-6 Dioxin (2,3,7,8-TCDD) EPA 1613B

NA Gross Total Alpha Particle Activity EPA 900

NA Gross Beta Activity EPA 900

NA Dissolved Alpha Emitters EPA 900

NA Radium 226 EPA 903

Radium 228 EPA 903

NA Strontium-90 (Dissolved) EPA 905

NA Tritium EPA 906

7440-61-1 Uranium ASTM D5174

1332-21-4 Asbestos (fiber > 10 micrometers) EPA 600/R-94/134
UCMR3 Organics

75-87-3 1,1-Dichloroethane EPA 524.3

96-18-4 1,2,3-Trichloropropane EPA 524.3

106-99-0 1,3-Butadiene EPA 524.3

74-97-5 Bromochloromethane (Halon 1011) EPA 524.3

74-83-9  Bromomethane (Methyl bromide) EPA 524.3

75-45-6 Chlorodifluoromethane (HCFC-22) EPA 524.3

74-87-3 Chloromethane (Methyl Chloride) EPA 524.3

123-91-1 1,4-Dioxane EPA 522

18540-29-9 Chromium (Hexavalent, dissolved) EPA 218.7

7440-47-3 Chromium (Total) EPA 200.8

7440-48-4 Cobalt EPA 200.8

7439-98-7 Molybdenum EPA 200.8

7440-24-6 Strontium EPA 200.8

7440-62-2 Vanadium EPA 200.8

146866-68-3 Chlorate EPA 300.1

375-73-5 Perfluorobutanesulfonic acid (PFBS) EPA 537 Rev 1.1

375-85-9 Perfluoroheptanoic acid (PFHpA) EPA 537 Rev 1.1

Radiochemistry

UCMR3 Perfluorinated Compounds

UCMR3 Metals
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CAS No. Parameter
Analytical

Method
355-46-4 Perfluorohexanesulfonic acid (PFHxS) EPA 537 Rev 1.1

375-95-1 Perfluorononanoic acid (PFNA) EPA 537 Rev 1.1

1763-23-1 Perfluorooctanesulfonic acid (PFOS) EPA 537 Rev 1.1

335-67-1 Perfluorooctanoic acid (PFOA) EPA 537 Rev 1.1

50-27-1 16-α-Hydroxyestradiol (Estriol) EPA 539

57-63-6 17-α-Ethynylestradiol EPA 539

50-28-2 17-β-Estradiol EPA 539

63-05-8 4-Androstene-3,16-dione EPA 539

474-86-2 Equilin EPA 539

53-16-7 Estrone EPA 539

58-22-0 Testosterone EPA 539

UCMR 3 Hormones
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Project No. 0101-15-0018 List of Primary Drinking Water 

Parameters Not Analyzed

September 15, 2016

CAS No. Parameter
96-12-8 Dibromochloropropane (DBCP)

94-75-7 2,4-D2

93-72-1 2,4,5-TP (Silvex)

15972-60-8 Alachlor

1912-24-9 Atrazine

15541-45-4 Bromate

1563-66-2 Carbofuran

10599-90-3 Chloramine (as Cl2)

10049-04-4 Chlorine dioxide (as ClO2)

7758-19-2 Chlorite

156-59-2 cis-1,2-Dichloroethylene

75-99-0 Dalapon

103-23-1 Di(2-ethylhexyl) adipate

88-85-7 Dinoseb

85-00-7 Diquat

145-73-3 Endothall

106-93-4 Ethylene dibromide

1071-83-6 Glyphosate

77-47-4 Hexachlorocyclopentadiene

23135-22-0 Oxamyl (Vydate)

1918-02-1 Picloram

122-34-9 Simazine

100-42-5 Styrene

156-60-5 trans-1,2-Dichloroethylene

79-06-1 Acrylamide

106-89-8 Epichlorohydrin

NA Legionella

76-03-9 Trichloroacetic acid

79-11-8 Chloroacetic acid

631-64-1 Dibromoacetic acid

79-43-6 Dichloroacetic acid

79-08-3 Bromoacetic acid
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I. INTRODUCTION 
 

 W.J Castle, P.E. & Associates, P.C. (CASTLE) was retained by Potesta & Associates, Inc. to 

evaluate seven (7) different areas of the Kanawha River in and around Charleston, West Virginia. 

The sites are designated SED01 through SED 07. The areas to be studied run approximately 500 

feet along both banks, and include the full width of the river at each site.  The purpose of the 

evaluation was to determine what sediments are present and the limits of each area of sediment on 

the channel bottom and banks.   

 

  
  Figure 1:  Location of the seven study areas. 

 

 Four levels of study were performed for the project: a single beam hydrographic survey; a side 

scan sonar study of the area; a sonar sub-bottom profiler mapping of the area; and core and grab 

samples of the channel bottom.  All survey operations were conducted from CASTLE’s 24-foot 

steel survey boat, “Buddy Boat II”.  The hydrographic survey was performed of the area to record 

channel bottom elevations and develop a bathymetric map of the area.   The side scan sonar was 

used to identify surface sediments and locate areas of changes.  The sub-bottom profiler detects 

the possible changes in soil layers below the surface, which the side scan sonar cannot detect.  

The core samples were 2-inch diameter and varied from approximately one-foot to 7-feet deep 

depending on the soil.  Grab samples were taken in areas where the channel bottom was too rocky 

to be able to obtain a core sample.  The core samples were then delivered to Potesta daily for 

further evaluation.  The combination of these four forms of data collection provides a 

comprehensive picture of the seven study areas and the sediments that comprise the channel 

bottom. 

 

This report presents all of the data collected.  All forms of data are combined and shown in our 

findings.  All of the findings are presented for Potesta & Associates, Inc. to be used for further 

study and engineering.  
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II. EQUIPMENT 
 

A. HYDROGRAPHIC SURVEY

  The hydrographic survey was performed using a Seafloor Systems Hydrolite

hydrographic survey equipment.  This is a GPS based sonar depth system that meets the 

Army Corps of Engineers specifications provided in the Hydrographic Survey Manual EM 

1110-2-1003.  The Hydrolite

of 1 cm.   

 

B. SIDE SCAN SONAR 

  The side scan sonar system used was 

scan sonar.  The imaging

images are generated and recorded

Trimble ProXT GPS was tie

data. This allows for all information collected to be referenced in the 

State Plane Coordinate system

interface during operation.

 

Figure 2:  Side Scan Sonar Tow Fish
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HYDROGRAPHIC SURVEY 

The hydrographic survey was performed using a Seafloor Systems Hydrolite

hydrographic survey equipment.  This is a GPS based sonar depth system that meets the 

my Corps of Engineers specifications provided in the Hydrographic Survey Manual EM 

The Hydrolite-TM system has a beam width of 4 degrees and a depth accuracy 

 

The side scan sonar system used was a J.W. Fishers dual frequency SSS-100K/600K PC side 

imaging is achieved by a tow fish that is pulled behind the vessel.  Sonar 

and recorded while the tow fish travels over the channel 

Trimble ProXT GPS was tied into the sonar processing system for geo-referencing the sonar 

This allows for all information collected to be referenced in the West Virginia South 

State Plane Coordinate system. The photos below show the sonar tow fish and the computer 

during operation. 

 

:  Side Scan Sonar Tow Fish. 

KANAWHA RIVER SEDIMENT STUDY 
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The hydrographic survey was performed using a Seafloor Systems Hydrolite-TM single beam 

hydrographic survey equipment.  This is a GPS based sonar depth system that meets the 

my Corps of Engineers specifications provided in the Hydrographic Survey Manual EM 

TM system has a beam width of 4 degrees and a depth accuracy 

100K/600K PC side 

hat is pulled behind the vessel.  Sonar 

channel bottom.  A 

referencing the sonar 

West Virginia South 

fish and the computer 
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Figure 3: Side Scan Sonar Controller and Interface.

 

Figure 4:  Side Scan Sonar Interface during data collection.
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: Side Scan Sonar Controller and Interface. 

:  Side Scan Sonar Interface during data collection. 
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C. SUB-BOTTOM PROFILER

The device employed for the survey was an EdgeTech X

tow fish used was the model SB

The sub-bottom profiler is capable of penetrating the sedime

changes in density from one type of sediment to another. The limitations of the sub

profiler are: 

 

1. The sediment may not be conducive to penetration if it contains gaseous organic 

material. 

 

2. The sediment may be too 

penetration for this system is 6 meters in coarse sand and 80 meters in soft clay.

 

Figure 5: Sub-Bottom Profiler Towfish.

KANAWHA RIVER SEDIMENT STUDY

 

BOTTOM PROFILER 

The device employed for the survey was an EdgeTech X-Star Chirp Sub-bottom Profiler. The 

fish used was the model SB-216S which can sweep sonic pulses from 2 kHz to 16 kHz. 

bottom profiler is capable of penetrating the sediment and getting reflections from 

changes in density from one type of sediment to another. The limitations of the sub

The sediment may not be conducive to penetration if it contains gaseous organic 

The sediment may be too coarse (large grain size) for significant penetration. Typical 

penetration for this system is 6 meters in coarse sand and 80 meters in soft clay.

Bottom Profiler Towfish. 
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bottom Profiler. The 

216S which can sweep sonic pulses from 2 kHz to 16 kHz. 

nt and getting reflections from 

changes in density from one type of sediment to another. The limitations of the sub-bottom 

The sediment may not be conducive to penetration if it contains gaseous organic 

coarse (large grain size) for significant penetration. Typical 

penetration for this system is 6 meters in coarse sand and 80 meters in soft clay. 
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D. CORE SAMPLES 

  The core samples were obtained with 

Specialty Devices, Inc.  

that can range from 2 feet

can be manufactured from aluminum, plastic, or stainless steel. It was agreed that for the 

purposes of this study that a

VibeCore was lifted and lowered into the water by a

Vibrations cause the tube to sink into the soil and capture the sample.  

VibeCore in operation.  

 

Figure 6: VibeCore

KANAWHA RIVER SEDIMENT STUDY

 

The core samples were obtained with a VibeCore-D vibrating head manufactured by 

Specialty Devices, Inc.  The VibeCore obtains samples with either a 2 or 3-

feet to 20 feet long and are attached to the vibrating head

can be manufactured from aluminum, plastic, or stainless steel. It was agreed that for the 

that a 2-inch diameter, 8-foot long aluminum tube would be used. The 

VibeCore was lifted and lowered into the water by a davit crane attached to the boat.  

Vibrations cause the tube to sink into the soil and capture the sample.  P

VibeCore in operation.   

: VibeCore-D Equipment. 
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D vibrating head manufactured by 

-inch diameter tube 

attached to the vibrating head.  The tubes 

can be manufactured from aluminum, plastic, or stainless steel. It was agreed that for the 

would be used. The 

ane attached to the boat.  

Photo 5 shows the 
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III. SURVEY METHODOLOGY 
 

The seven areas to be studied covered the full width of the river, and spanned approximately 500 

feet along the banks of the river centered on each of the given locations.  These locations were 

provided by Potesta & Associates, Inc. as *.kmz files that could be processed in Google Earth.   

 

A. HYDROGRAPHIC SURVEY 

A hydrographic survey was the first operation conducted at each site. Survey points were 

recorded on a maximum 50 foot grid.  In our experience, this spacing provides a sufficient 

density of points to create an accurate contour map of the river bottom. 

 

The hydrographic survey data was recorded using Carlson SurvCE software.  The 3D data 

points were recorded in the West Virginia South State Plane Coordinate system.  The water 

depths were recorded and converted to elevations using United States Geological Survey 

(USGS) gauge readings at time of the survey.  USGS gauge 03198000 was used for this 

study.  It is located on the left bank of the old Lock 6 in the Winfield Pool at an elevation of 

547.14 feet above NAVD 88.  The gauge readings are available at 15 minute intervals on the 

USGS website, gauge readings were obtained for the time the survey was conducted.  SED01 

through SED05 were located in the Winfield pool and were calculated directly from USGS 

data and the recorded water depths.  SED06 and SED07 are located in the Marmet pool, and 

the elevations were calculated using the water elevation difference between pools, which was 

obtained from the Marmet lock master.  The hydrographic data was processed using 

AutoCAD and Microstation InRoads. 

 

 

B. SIDE SCAN SONAR 

The side scan sonar was performed second to provide a picture of the limits of the various 

sediments that make up the river channel bottom.  The first scans were performed at a long 

range/lower resolution.  Two to five passes were performed to cover the entire area 

depending on the width of the river at the given location. These runs helped develop an 

overall picture of the river.  The subsequent passes were performed at a shorter range and 

higher resolution for a more detailed image of the sediments along the river bottom.  The 

imaging was performed traveling upstream and downstream. 

   

      Data Processing: 

All side scan sonar data was processed using SonarTRX software.  This allows for all images 

to be geo-referenced onto maps such as Google Earth for review and data interpretation.  The 

images collected can also be viewed as raw playback images from the JW Fishers processing 

software.  This viewing mode displays high resolution images and provides tools to measure 

dimensions of any object found.   

 

Multiple runs were made at each location and each run was saved as a separate image.  The 

images for each site are post-processed in-house and combined as a mosaic in Photoshop to 

construct a complete image of the channel bottom at each site.   
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C. SUB-BOTTOM PROFILER 
 

The sub-bottom profiler is capable of detecting different densities in soil layers below the 
river bottom.  It uses sonar at low frequencies that penetrate the soil and reflect when the 
densities change.  These are changes are mapped as reflectors at varying depths. This test was 
performed after the side scan sonar.  The survey vessel was mobilized with the Sub-bottom 
Profiler and Trimble DGPS Navigation System. The navigation computer with Hypack 
Navigation Software was used to interface the DGPS and output tow fish coordinates to the 
Sub-bottom profiler computer topside. The navigation computer was loaded with pre-planned 
survey lines equally spaced at 50 foot intervals through the length and width of the survey 
area within the waterway. This method provided visual guidance to the helmsman for 
navigation of each line. The DGPS system received differential corrections from the nearest 
Coast Guard beacon, and it was also able to provide WGS 84 differential positions to the 
Navigation computer. 
 
The Sub-bottom profiler was deployed at the side of the vessel. The distance from the DGPS 
antenna to the center of the transducers was measured. The layback and offset was calculated 
by the Navigation software, enabling tow fish coordinates to be sent to the Sub-bottom page 
7profiler computer in real time.  
 
Data Processing: 
The Sub-bottom profiler data was recorded in the native EdgeTech (.jsf) format on the hard 
drive in the Sub-bottom profiler computer. The data was monitored in real time and replayed 
and analyzed for detection of near surface layers and prospective coring locations to identify 
them. In post processing, the survey data was imported into the Chesapeake SonarWiz6 
Program where the individual transects were navigationally smoothed. They were displayed 
and adjusted for color, gain and resolution. Reflectors were identified and digitized into XYZ 
(X and Y horizontal coordinates and Z vertical thickness from river bottom to reflector or 
thickness between reflectors) files.  Profile views as images (HTML-PNG format in 
Appendix B) and isopach (sediment thickness contour map) XYZ files were produced.  The 
XYZ files were imported to the Golden Software Surfer Program to produce color contoured 
isopach images such as the example in Figure 7. 
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Figure 7: Isopach map of RF1 reflector from SED01. 
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D. CORE SAMPLES 
 

Core samples were obtained as the final part of the study.  The locations of the core samples 

were based on an interpretation of the findings from the sub-bottom profiler and side scan 

sonar.  Core samples were taken in locations that appeared to have varying sediments and 

specifically along the banks in order to obtain a good representative sample. 

The vibration from the VibeCore allows the tube to sink into the soil and collect the sample.  

Once the full length of tube sinks into the soil or reaches a point of refusal, the VibeCore was 

turned off and lifted up to the surface.  Once the sample was brought to the surface, it was 

capped on both the top and bottom. The soil sample height was then recorded and the excess 

tubing is cut away.    

Depending on the nature of the soil the tube might reach a point of refusal before the full 

length of the tube can sink into the soil.  This is commonly seen with rocks and other hard 

objects like buried trees.  In some instances where the surface was too rocky, the tube was 

unable to penetrate the surface.  Alternatively, CASTLE collected grab samples obtained by a 

commercial diver using commercial SCUBA gear.  All core sample locations were recorded 

using GPS.   

Three samples were obtained at each site.  These samples were stored upright at all times to 

prevent soil layers from mixing.  At the end of each day, CASTLE handed off the core 

samples to Potesta & Associates, Inc., to be logged and checked for classification and 

contaminants.        
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IV. FINDINGS 

 

The findings are presented at the end of this section in a series of graphics.  Presented for each 

site are; a contour plan, surface sediment plan, sub-bottom isopach plans, and boring logs.  

 

A. Sediment Map Findings: 
The sediment maps for each location are graphics developed by correlating side scan and 

boring log data.  The results from the boring collection were provided by Potesta & 

Associates.  The side scan sonar imaging shows coarseness and types of sediment by the 

differing reflectivity received.  Similar reflectivity or imaging in an area with a boring 

indicates that the sediment collected in the boring is distributed in those areas with similar 

imaging.  Based on this methodology, outlines were placed on the sediment maps with labels 

indicating the most likely and relevant types of sediment for each delineated area.  The figure 

below is an example of the different imaging. The upper portion of the image shows coarser 

sediment and the lower portion shows finer sediment with some scattered large rocks.  In this 

case, the boring taken in the lower area showed silty sand and coal fines.  Therefore the map 

was labeled accordingly. 

 

 
Figure 8: Varied imaging due to the differing sediments. 
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The surface sediment findings are generally silty sands, coal fines and gravel.  The site just below 

Marmet Lock – SED05 exhibited less silty sands and more coarse gravel and cobbles.  And the 

site just above Marmet Lock exhibited mostly silty sands and finer grained deposits.  This is 

expected.  Sediment would be eroded away just below a dam and collected just above a dam due 

to the flow conditions created by the dam.   

 

It should be noted that the coal fines commonly appear as the finest sediments in all of the side 

scan survey imaging.  It can be used as a confident assessment of this sediment classification. 

 

 
Figure 9: Varied imaging due to differing sediments. 
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1. SED01 

 

 
Figure 10: Location of SED01. 

This site is at the Charleston riverfront facilities.  The Charleston bank and the opposite bank 

are heavily protected with 12 inch to 24 inch riprap.  Just beyond the embankment is the 

typical silty sand and gravel throughout the remainder of the riverbed.  

 

 
Figure 11: Typical bank protection along the Charleston Waterfront. 
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2. SED02 

 

 
Figure 12: Location of SED02. 

This site is located east of SED01 with Charleston on the north bank.  The north bank is 

protected with a mixture of capstone and riprap.  There is a large outfall pipe on the bank 

inside the site limits.  The opposite bank is composed of silty sands and gravels.  The center 

of the channel is a mixture of sand and gravel.   

 

 
Figure 13: Large outfall pipe along the Charleston Waterfront. 
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3. SED03 

 

 
Figure 14: Location of SED03. 

Site 3 is located at Moose Lodge, which is on the north bank.  Also located on the north 

bank, just west of the site limits, is a small creek, which is likely responsible for clay found 

in the northwest corner of the site.  The south bank has two personal docks and rip rap 

protecting the embankment.  The center of the channel is mostly coarse gravel with areas of 

silty sands with coal fines.  Coal fines were also found along areas of both banks and 

therefore in all areas of the site.     

 

 
Figure 15: Small creek at the northwest corner of the site. 
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4. SED04 

 

 
Figure 16: Location of SED04. 

Site 4 is located downstream of Campbell’s Creek. There are silty sands located on the north 

bank, just downstream of the creek.  There is also clay found below the top soil layer 

indicated by Core 1 near the creek.  The other half of the north bank is very rocky sediment.  

The south bank is composed of sand organics and some coal fines.  The center of the 

channel is composed of two main areas, one that is mostly coarse sands, and the other is 

mostly fine sediments.  There is a medium sized outfall pipe located on each bank. 

 

 
Figure 17: Campbell's Creek on the north bank upstream of SED04. 
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5. SED05 

 

 
Figure 18: Location of SED05. 

Site 5 is located just downstream of the Marmet Locks and Dam. Because of this, much of 

the silts and sands have eroded away and most of the river bottom in the site is composed of 

rock.  The east bank does have silty sands along the bank, where two private docks are 

located.  Near the west bank, just past the rock embankment is an area with sand mixed with 

gravel.  

 

 
Figure 19: West bank with rock embankment and a mooring buoy. 
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6. SED06 

 

 
Figure 20: Location of SED06. 

Site 6 is located next to the DuPont Plant upstream of the Marmet Locks and Dam.  Because 

it is upstream of the dam, there is significant silt that collects on the river bottom.  The north 

bank is protected by riprap and just beyond that are medium grained sand and coal fines.  

The south bank is mostly silty sands.  The southeast corner also has clay along with finer 

sands.  The rest of the south bank contains coarser sediments and scattered debris.  The 

middle of the channel is very uniform and is composed of fine grained sand, clay and some 

coal fines.   

 

 
Figure 21: Outfall pipe with typical riprap along the north bank at DuPont plant. 
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7. SED07 

 

 
Figure 11:  Location of SED07 

 

Site 7 is the farthest upstream and is located in the Marmet Pool.  The north bank at this site 

was inaccessible by boat and sonar, because about 50 feet from the shoreline the channel 

bottom rose and the water depth dropped to about one foot. There was timber sheeting 

located at the area of change indicating that there was probably a structure located at this site 

in the past.  Right in front of the sheeting and the shallow area is an area of silty, clayey sand 

and coal fines.  Following this is a small area of coarse gravel and silty sand, also mixed 

with some coal fines.   

 

 
Figure 22: Timber sheeting and shallow area near the north bank. 
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Cabin Creek is located on the south bank just upstream of the study area.  There are also 

rock groins spaced about 100 feet apart and debris found along the bank.  The sediments are 

mostly silty sands mixed with organics and coal fines.  As with other sites near a creek, there 

are clay layers found below the surface near the creek.  The center of the channel is a very 

uniform area of silty sands with some coal fines found.  Coal fines were found everywhere 

in the site.      

 

 
Figure 23: Typical rock groins along the south bank. 
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B. Sub-bottom Findings: 
Near surface layers were detected in all seven areas; however, they were masked by near surface 

rocky material close to shore where the information was most needed.  Most reflectors are subtle, 

indicating only slight changes in density. They are difficult to follow especially as they approach 

the river bank and shallow water.  Bedrock was hypothesized to be at various elevations by 

several sources, but we had only anecdotal information to verify the deeper reflectors found in the 

data. 

 

1. SED01 

Layers mapped at this site include “RF1” and “RF2”. RF1 and RF2 covered enough area to 

construct isopach maps RF1 (river bottom to RF1 thickness) RF2 (river bottom to RF2 

thickness) and RF1-RF2 (RF1 to RF2 thickness). Reflectors were mapped on all track lines, 

including those closest to the banks. 

 

2. SED02 
The lines closest to the banks (2SE and 14SE) were completely masked. 

Layers mapped at this site include “RF1” and “RF2”. RF1 and RF2 covered enough area to 

construct isopach maps RF1 (river bottom to RF1 thickness) RF2 (river bottom to RF2 

thickness) and RF1-RF2 (RF1 to RF2 thickness).  

 

3. SED03 

Layers mapped at this site include “RF0”, “RF1”, “RF2” and “RF3”. RF0, RF1 and RF2 

covered enough area to construct isopach maps RF0 (river bottom to RF0 thickness) RF1 

(river bottom to RF1 thickness) RF2 (river bottom to RF2 thickness), RF0-RF1 (RF0 to RF1 

thickness) and RF1-RF2 (RF1 to RF2 thickness).  Reflectors were mapped on all track lines 

including those closest to the banks. 

 

4. SED04 
The line along the southwest bank (12SE) was masked while the line along the northeast 

bank (4SE) was not. Lines perpendicular and crossing 4SE did encounter masking as they 

approached the bank. Layers mapped at this site include “RF00”, “RF0”, “RF1”and “RF2”. 

RF1 and RF2 covered enough area to construct isopach maps RF1 (river bottom to RF1 

thickness) RF2 (river bottom to RF2 thickness) and RF1-RF2 (RF1 to RF2 thickness). 

 

5. SED05 
Layers mapped at this site include “RF0” and “RF1”. RF1 covered enough area to construct 

an isopach map RF1 (river bottom to RF1 thickness). Reflectors were mapped on all track 

lines including those closest to the banks. 

 

6. SED06 
The lines closest to the banks (2NW and 17NW) were completely masked. Layers mapped 

at this site include “RF00”, “RF0”, “RF1”and “RF2”. RF0, RF1 and RF2 covered enough 

area to construct isopach maps RF0 (river bottom to RF0 thickness) RF1 (river bottom to 

RF1 thickness) RF2 (river bottom to RF2 thickness) RF0-RF1 (RF0 to RF1 thickness) and 

RF1-RF2 (RF1 to RF2 thickness). 
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7. SED07 
The lines closest to the banks (23E and 5W) were completely masked with the exception of 

a silty sand area on line 5W confirmed by boring SED-07C-1. Gravel was encountered at a 

depth of 3.6 feet below river bottom and this gravel layer was mapped and annotated as 

“Gravel” on the profile (see Figure 1). This was the only feature matched to a boring in the 

entire project. Other layers mapped at this site include “RF00”, “RF0”, “RF1”, RF2 and 

“RF3”. RF1 and RF2 covered enough area to construct isopach maps RF1 (river bottom to 

RF1 thickness) RF2 (river bottom to RF2 thickness) and RF1-RF2 (RF1 to RF2 thickness). 

 

 

C. Graphic Images: 
The findings are presented in the following series of graphics.  Presented for each site are; a 

contour plan, surface sediment plan, sub-bottom isopach plans, and boring logs.  
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Coarse GRAVEL
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Brown, Fine to Medium Grained SILTY SAND

Brown, Fine to Medium Grained SILTY SAND and Coarse GRAVEL with Coal
Fines

Dark Gray, Coarse GRAVEL and Coal Fines

560.5
1

560.0
1.5

559.5
2

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-19-15

Project Name : Kanawha River Water Study

Start Date : 08-19-15

Client : West Virginia American Water
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ORGANICS, Leaf Litter
Gray, Fine SILTY SAND with Organics and Trace Coal Fines

Brown/Gray, Medium to Fine Grained SILTY SAND with Trace Coal Fines

Gray, Medium Grained SILTY SAND and Coarse GRAVEL

Gray, Medium to Coarse Grained SILTY SAND

Dark Gray SILTY CLAY with Gray Medium Grained Sand

563.9
0.08

562.8
1.25

562.1
1.92

561.1
2.92

560.3
3.75

559.3
4.75

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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Boring Depth: 4.8 Ft.

R
Q

D
(%

)

S
am

pl
e 

T
yp

e
/N

um
be

r

Soil/Rock DescriptionL
ith

ol
og

y

Water Level Observations :

1

SP
T

B
lo

w
s

SED-04 C-1

SAMPLE TYPE

Driller : W. J. Castle & Associates

 Offset :

St
ra

tu
m

E
le

va
tio

n/
D

ep
th

 (
ft

.)

 Station :

Surface Elevation : 564  Ft.

SS
ST
RC
BS

HSA
SFA
CC
MD
HA
RC

Sa
m

pl
e

D
ep

th

5

10

BORING NO.
PAGE

Immediate : 

Benchmark/Elev. :

Field Engineer/ Geologist :
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Dark Gray, Fine SAND AND ORGANICS
Brown/Gray, Fine SAND

Brown/Gray, Fine SAND AND ORGANICS
Dark Gray, Fine SAND and Coarse GRAVEL
Dark Gray, Medium to Fine SAND with Trace Coarse Gravel and Organics

Dark Gray, Medium to Fine SAND AND ORGANICS
Gray, Fine SAND

Dark Gray, Coarse GRAVEL AND SILT

563.9
0.08
563.4
0.58
563.2
0.83
562.9
1.08
562.5
1.5

562.4
1.58
561.9
2.08
561.5
2.5

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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Boring Depth: 2.5 Ft.
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Benchmark/Elev. :

Field Engineer/ Geologist :

Location : Kanawha County, WV
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Rock Core Sample
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Black, Coarse GRAVEL AND COAL FINES

Brown, Medium to Fine SAND with Some Coarse Sandstone Gravel

Dark Gray and Brown, Medium to Fine SAND with Trace Coal Fines

Dark Gray, Medium Grained SILTY SAND and Coarse GRAVEL

Brown, Medium Grained SAND and Coarse GRAVEL

Gray, Medium Grained SILTY SAND with Coarse Gravel and Coal Fines

Brown, Coarse to Medium Grained SAND with Some Coarse Gravel

Brown/Red, Coarse Grained SAND

563.2
0.5

562.5
1.25
562.0
1.67
561.7

2
561.2
2.5

560.9
2.83

560.2
3.5

559.8
3.92

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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Boring Depth: 3.9 Ft.
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Field Engineer/ Geologist :

Location : Kanawha County, WV
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Rock Core Sample
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ORGANICS
Gray, Fine SILTY SAND with Some Coarse Gravel and Trace Organics

Gray, Fine to Medium Grained SILTY SAND with Coarse Gravel to Cobble

561.5
0.08

560.7
0.92

559.9
1.75

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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Boring Depth: 1.8 Ft.
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Field Engineer/ Geologist :

Location : Kanawha County, WV
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Coarse GRAVEL AND COBBLE  with Trace Coarse Sand
(Grab sample due to large rocks.)

552.4
0.25

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Grab

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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-
-

Boring Depth: 0.3 Ft.
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Field Engineer/ Geologist :

Location : Kanawha County, WV
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Brown, Coarse SAND AND GRAVEL  with Some Cobble
(Grab sample due to large rocks.)

564.8
0.25

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Grab

Completion Date : 08-18-15

Project Name : Kanawha River Water Study

Start Date : 08-18-15

Client : West Virginia American Water
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-
-
-

Boring Depth: 0.3 Ft.
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Field Engineer/ Geologist :

Location : Kanawha County, WV
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Dark Gray SILTY CLAY

Dark Gray, Fine Grained SILTY SAND
562.1
0.33

561.0
1.42

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-17-15

Project Name : Kanawha River Water Study

Start Date : 08-17-15

Client : West Virginia American Water
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Boring Depth: 1.4 Ft.
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Gray, Fine Grained SILTY SAND with Coarse Gravel
Gray, Fine to Medium Grained SILTY SAND with Trace Organics

556.3
0.17

552.9
3.58

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-17-15

Project Name : Kanawha River Water Study

Start Date : 08-17-15

Client : West Virginia American Water
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Boring Depth: 3.6 Ft.
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Dark Brown, Fine Grained SILTY SAND and Coal Fines

Brown, Medium to Coarse Grained SAND

Black COAL FINES with Medium Grained Sand

543.2
0.5

542.9
0.83

542.3
1.42

BORING METHOD
Hollow Stem Auger
Solid Flight Auger
Concrete Coring
Mud Drilling
Hand Auger
Rock Coring

Weather/ Temp. :

Project No. : 0101-15-0018

At completion/# hours / 

BORING LOG RECORD

Boring Method : Direct Push

Completion Date : 08-17-15

Project Name : Kanawha River Water Study

Start Date : 08-17-15

Client : West Virginia American Water
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Boring Depth: 1.4 Ft.
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Dark Gray, Fine Grained SILTY SAND

Dark Gray, Medium Grained SILTY SAND to Coarse GRAVEL with Trace
Coal Fines

Dark Gray, Fine Grained, SILTY CLAYEY SAND

567.9
2.5

567.3
3.08

564.8
5.58

BORING METHOD
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