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Groundwater Well Installation Report

Monitoring Wells B-6R and B-8R
TVA Johnsonville Fossil Plant
South Rail Loop Ash Disposal Area
Non-Registered Site, NRS 43-1232
New Johnsonville, Tennessee

1. Introduction and Background Information

Stantec Consulting Services Inc. (Stantec) was retained to install two potential replacement
monitoring wells (B-6R and B-8R) along the west side of the South Rail Loop Ash Disposal
Area (SRL) at the Tennessee Valley Authority (TVA) Johnsonville Fossil Plant (JOF). The
SRL is a Tennessee Division of Solid Waste Management (DSWM) Non-Registered Site,
NRS-43-1232, with a regulated groundwater monitoring network. This report contains
pertinent information to document well installation activities.

1.1. Project Background and Description

The Johnsonville Fossil Plant is located in west-central Tennessee. The plant site is in the
community of New Johnsonville, which is in Humphreys County along the east bank of the
Kentucky Lake reservoir. The SRL Ash Disposal Area is located along the east side of the
reservation.

Two of the current groundwater monitoring network downgradient wells for the SRL NRS are
screened within the underlying Chattanooga Shale formation. The existing downgradient
wells are not screened in the same formations as the upgradient well they are compared to.
As a result, the Tennessee Department of Environment and Conservation (TDEC) is allowing
TVA to install two potential replacement wells with screened intervals within the overburden
materials above the Chattanooga Shale, and consistent with the upgradient well.

TVA retained Stantec to prepare Plans for Construction and to install the new potential
replacement wells. The Plans for Construction/Record Drawings are provided in Appendix E
of this report.

1.2. Personnel
Stantec Consulting Services Inc. (Stantec) provided engineering consultation and well
installation services for this project. A Stantec professional geologist was on site for drilling
and well installation activities. Technical guidance was provided by TVA’'s Water and Waste
Compliance group.

1.3. Timeline

Table 2 contains the approximate start and completion dates of the major installation
activities.



Table 1. Timeline Summary

Activity Start Date Completion Date
Exploratory B_orlngs and Temporary 11/26/12 11/30/12
Piezometers

Evaluation Period and TVA

Consultation with TDEC 12/3/12 12/7/12

Monitoring Well Installation 12/12/12 12/13/12

Well Development 12/31/12
2. Design Modifications During Installation

The only change made during well construction consisted of installing conventional well
screens instead of pre-packed. Pre-packed screens could not be used due to the water
column identified in the field. As a result, a three-foot screen was installed in each well. This
change is documented on the Record Drawings.

3. Impacts to Construction

There were no impacts to well construction.

4. Construction Narrative
4.1. Construction Quality Control

For quality control, Stantec provided a licensed professional geologist to supervise the field
work. The geologist maintained communication with TVA and Stantec’s Project Manager
throughout the exploratory and installation phases, and maintained boring logs and well
installation records.

4.2. Exploratory Borings and Temporary Piezometers

Prior to well installation, Stantec drilled four exploratory borings and installed temporary
piezometers to explore subsurface conditions. Three borings (B-6R-E1 through B-6R-E3)
were drilled in the vicinity of proposed well B-6R and one boring (B-8R-E1) was drilled in the
vicinity of proposed well B-8R. The borings were drilled using a truck-mounted drill rig and
4Ys-inch ID hollow-stem augers. Temporary piezometers were installed to explore available
saturated thickness of the vicinity. The subsurface and groundwater data was provided to
Ronda Hooper and Matthew Williams of TVA for final selection of well locations and target
depths for the screens. The locations with the tallest water columns were selected for well
installation after observing water levels for about one week. Target depths were selected to
be within the clay layer just prior to reaching the underlying Chattanooga Shale. A site layout
and subsurface logs for these exploratory borings are provided in Appendix A.

This exploratory phase was conducted from November 26 to November 30, 2012. An
evaluation period then occurred from December 3 to December 7, 2012 so that TVA could



consult with TDEC to obtain concurrence with well locations and screen depths. Stantec
field personnel temporarily demobilized from the site during this evaluation period.

4.3. Monitoring Well Construction

Stantec re-mobilized to the site on December 10, 2012 for well installation. Prior to drilling,
the drill rig and down-hole equipment were decontaminated by washing with hot potable
water and non-phosphate detergent delivered under high pressure and rinsed with potable
water. In addition, the temporary piezometers were abandoned by removing the PVC pipe
and filling the resulting surface opening with cement-bentonite grout.

Wells B-6R and B-8R were then installed at the locations and to the target depths designated
by TVA (corresponding to clay layer just prior to reaching the Chattanooga Shale). The well
boreholes were installed through 4¥s-inch ID hollow-stem augers. Standard penetration tests
were performed at selected depth intervals through the soil overburden to aid in final
selection of well depths. Logs of the well boreholes (Borings B-6R and B-8R) are included in
Appendix A.

Immediately following the drilling process, two-inch diameter Schedule 40 PVC well materials
were installed. The well screen (three-foot length with 0.010-inch slots) and riser were
lowered through the hollow-stem augers to the clay layer just above the Chattanooga Shale
and the well screen was surrounded by a sand filter pack. The sand filter pack was extended
to approximately two feet above the top of the well screen. Above the sand pack, a bentonite
pellet seal was placed and allowed to hydrate prior to completing the annular backfill with
cement-bentonite grout. The well construction details are included in Appendix A and on the
Record Drawings in Appendix C.

Above-grade protective covers were set in five-foot square concrete surface pads. The top
of the well risers were established approximately three feet above the existing ground
surface. Four protective bollards were set within the perimeter of each concrete pad. The
wellhead completions were in accordance with the construction drawings.

Photographs are included in Appendix B.

On December 31, 2012 Stantec’s project geologist returned to the site for well development,
which consisted of a combination of bailing, pumping and/or surging until measured
parameters became stable and relatively constant (pH, temperature, conductivity) and when
the turbidity was visibly reduced and constant. Well development field notes are provided in
Appendix A.

4.4, Record Drawings
Record Drawings are presented in Appendix C. The drawings contain information regarding

actual elevations, dimensions, and detail of the completed work. The data was compiled
from records kept by Stantec’s on-site geologist, and from survey data provided by TVA.



Appendix A

Boring Logs, Well
Construction
Diagrams, and
Field Notes
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& Stantec

SUBSURFACE
LOG

Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-6R Total Depth 18.5 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 392.2 ft
Project Type Geotechnical Exploration Date Started 12/12/12  Completed 12/12/12
Supervisor R. Roberts Driller M. Wethington Depth to Water 14.7 ft Date/Time 12/1/19
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
392.2' 0.0' Top of Hole
No Samples Collected
B Boring N
advanced using
B 4 1/4" Hollow
Stem Augers
B Monitoring Well
Installed - see
B Well Installation
Diagram for
- Details ]
3772 | 15.0' Static GW level |
. 14.7' bgs
Clayey Gravel With Sand, , , ,
| orange-brown, moist to SPT-1/15.0'-16.5'| 1.5 -- 12/19/2012
wet, medium to very
- dense, rounded and , , , .
374.1" 18.1° fractured chert fragments SPT-2116.5'-18.0") 1.5 -
3737 g5 | etatie.2 SPT-3/18.0'- 18.5' 0.5' - ]

STANTEC/FMSM_LEGACY 175559034_LOGS.GPJ FMSM-GRAPHIC LOG.GDT 4/15/13

very stiff

\Clay, brown, dry to moist,

No Refusal /

Bottom of Hole

Stantec Consulting Services Inc.

4/15/13



& Stantec

SUBSURFACE

STANTEC/FMSM_LEGACY 175559034_LOGS.GPJ FMSM-GRAPHIC LOG.GDT 4/15/13

moist, very stiff

Shale, dark gray to black,
hard, thin bedded

No Refusal /
Bottom of Hole

Top of Rock = 16.4'
Elevation (375.0")

LOG Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-6R-E1 Total Depth 16.8 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 391.4 ft
Project Type Geotechnical Exploration Date Started 11/27/12  Completed 11/27/12
Supervisor R. Roberts Driller M.Wethington Depth to Water 13.5ft Date/Time 11/29/12
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
391.4' 0.0' Top of Hole
390.9' 0.5 i i
i Topsoll, dark brown, moist ~ gor 41 6015 | 10 | 212412 - Bori |
Clay With Sand, oring .
| 389.5' | 1.9' | red-brown, moist, very stiff, 2d1\;2[]<|3_‘|5d”l13m9 |
cherty SPT2| 15'-3.0' | 1.0 |15-15-8 - olow
Stem Augers
B Sand With Clay, 1
red-orange, moist, hard ' ' '
| 3871 43 SPT-3| 3.0'-45 1.5 7-8-17 -- i
| Clayey Gravel With Sand, a
red-orange, moist, dense, SPT-4| 45 -6.0' 1.0" |35-25-17 --
| , , rounded and fractured |
385.1 6.3 chert fragments
- Clay, brown to light reddish | > 17> 8.0°-7.5" | 1.5" | 5-7-8 - .
brown, moist, very stiff to
B hard, trace pea gravel SPT-6! 75-90 10 |9-13-18 _ .
- 382.2' 9.2' .
Clayey Gravel With Sand, | SPT-7| 9.0'-10.5' | 1.5' |20-37-34]  --
B orange-brown, moist to ]
i wet, medium to very 1
dense, rounded and SPT-810.5'-12.0'| 1.2' [17-21-27 -
fractured chert fragments
i Wet at 14.2' ]
| SPT-9(12.0'-13.5'| 1.5 |39-50-43 - i
Static GW level
B , , . 13.5' bgs a
SPT-10/13.5'-15.0"| 1.0" |10-12-15 -- 11/29/12
| SPT-11/15.0'- 16.5"| 1.3' |10-14-17 -- i
375.0' 16.4'
(374.8° -0 16.6° Glay, dark brown, dry to SPT-12.18.5'-16.8° 0.3 50+/0 == =

Stantec Consulting Services Inc.

4/15/13
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SUBSURFACE

LOG Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-6R-E2 Total Depth 16.5 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 390.5 ft
Project Type Geotechnical Exploration Date Started 11/27/12  Completed 11/28/12
Supervisor R. Roberts Driller M. Wethington Depth to Water 13.0 ft Date/Time 11/29/12
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
390.5' 0.0' Top of Hole
390.0' 0.5 i i
I Topsoll, dark brown, moist ~ gor 41 6015 | 80 |6-10-11| - Bori ]
Clay With Sand, brown to oring .
i reddish brown, moist, stiff 2d1\;2['1<:|_<|5c1||u3|ng |
to hard, cherty SPT-2| 15'-3.0 | 0.0 | 7-7-7 - olow
Stem Augers
| SPT-3| 3.0'-4.5' 15" | 4-6-25 -- i
B SPT-4| 45'-6.0' | 1.5 |25-40-47 - n
| 384.6' 5.9' )
Sand With Clay, ' ' .
B orange-brown, moist, very | SPT-5| 6.0'-7.5 1.5' |10-27-27 - i
dense
- 3823 8.2 _ _ SPT-6| 7.5'-9.0' | 1.5' |37-30-19 - |
Clay, brown to light reddish
B brown, moist, very stiff to 1
N hard SPT-7| 9.0'-10.5' | 1.5 | 7-7-9 - |
379.7' 10.8'
i Clayey Gravel With Sand, SPT-810.5'-12.0'| 0.9' 9-50+/0.4 - )
| orange-brown, moist to |
wet, medium to very
| dense, rounded and SPT-9/12.0'-13.5'| 0.0' | 50+/0.3 - Static GW level -
fractured chert fragments 13.0' bas
i Wet at 13.6' 11720/ 15 1
SPT-10/13.5'-15.0"| 1.5" |21-43-45 --
. 2;3'2: 122 SPT-11/15.0'- 16.5'| 1.5' 18-14-33 - |
; —1 Clay, orange, dry to moist,

STANTEC/FMSM_LEGACY 175559034_LOGS.GPJ FMSM-GRAPHIC LOG.GDT 4/15/13

very stiff

Shale, dark gray to black,
hard, thin bedded

No Refusal /
Bottom of Hole

Top of Rock = 16.3'
Elevation (374.2")

Stantec Consulting Services Inc.

4/15/13
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SUBSURFACE

STANTEC/FMSM_LEGACY 175559034_LOGS.GPJ FMSM-GRAPHIC LOG.GDT 4/15/13

LOG Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-6R-E3 Total Depth 18.7 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 392.0 ft
Project Type Geotechnical Exploration Date Started 11/28/12 Completed 11/28/12
Supervisor R. Roberts Driller M. Wethington Depth to Water 14.5 ft Date/Time 11/29/12
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
392.0' 0.0' Top of Hole
391.5' 0.5 i i
I Topsoll, dark brown, moist ~ gor 4 6015 | 15 |19-2527] - Bori ]
Clay With Gravel, brown to oring .
i reddish brown, moist, stiff 2d1\;2['1<:|_<|5c1||u3|ng |
to hard, cherty SPT-2| 15'-3.0' | 0.3' | 50+/0.3 - olow
Stem Augers
- 388.3 3.7 ) SPT-3| 3.0'-4.5' 1.5" | 18-9-8 -- i
Sand With Clay,
orange-brown, moist,
B medium, chert fragments SPT-4| 45 -6.0' 1.5' 9-8-8 - I
- 385.7 6.3' .
| Clayey Gravel With Sand, SPT-5| 6.0'-7.5' 1.5' |18-25-36 - |
orange-brown, moist to
| wet, medium to very ]
dense, rounded and SPT-6| 7.5'-9.0' 1.5 |11-28-31 --
B fractured chert fragments |
Wet at 14.2'
| SPT-7| 9.0'-10.5" | 1.5 |23-28-28 -- |
i SPT-8/10.5'-12.0'| 1.4' | 24-36- - |
i 50+/0.4 |
| SPT-912.0'-13.5'| 1.4' | 36-47- - i
50+/0.4
SPT-10/13.5'-15.0"| 1.5" |25-37-39 -- Static GW level
— 14.5' bgs —
i SPT-11/15.0'-16.5| 1.0' 232720 - | 112912 |
i SPT-12/16.5'- 18.0'| 1.3' |21-29-14 - |
| 373.9' 18.1' i
373.4' 18.6' ; SPT-13/18.0'-18.7'| 0.7 13- -
i - —i— Clay, brown, dry to moist, 504/0.2 |

very stiff

Shale, dark gray to black,
hard, thin bedded

No Refusal /
Bottom of Hole

Top of Rock = 18.6'
Elevation (373.4")

Stantec Consulting Services Inc.

4/15/13
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SUBSURFACE
LOG

Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-8R Total Depth 14.5 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 388.0 ft
Project Type Geotechnical Exploration Date Started 12/12/12  Completed 12/12/12
Supervisor R. Roberts Driller M. Wethington Depth to Water 8.2 ft Date/Time 12/19/12
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
388.0' 0.0' Top of Hole
No Samples Collected
Boring N
advanced using
4 1/4" Hollow
Stem Augers
Monitoring Well
Installed - see
Well Installation
Diagram for
Details ]
Static GW level |
8.2' bgs
12/19/2012
378.0' 10.0' |
Clayey Gravel With Sand,
orange-brown, moist to SPT-1/10.0'-12.0"| 0.5 -- 7
wet, dense, rounded and
fractured chert fragments s
Wet at 10.4 SPT-2|12.0'-13.0'| 1.5 --
374.0' 14.0' SPT-3|13.0'-14.5"| 1.5 -- |
373.5' 14.5'

STANTEC/FMSM_LEGACY 175559034_LOGS.GPJ FMSM-GRAPHIC LOG.GDT 4/15/13

Clay, brown to black, dry to

moist, hard

No Refusal /
Bottom of Hole

Stantec Consulting Services Inc.

4/15/13
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LOG Page: 1 of 1
Project Number 175552009 Location Station ,
Project Name  South Rail Loop Monitoring Wells Boring No. B-8R-E1 Total Depth 15.0 ft
County TVA JOF SRL NRS-43-1232 Surface Elevation 388.4 ft
Project Type Geotechnical Exploration Date Started 11/27/12  Completed 11/27/12
Supervisor R. Roberts Driller M. Wethington Depth to Water 9.4 ft Date/Time 11/29/12
Logged By Briggs Evans Depth to Water N/A Date/Time N/A
Lithology Overburden |Sample # Depth Rec. Ft. Blows |Mois.Cont. %
Elevation Depth Description Rock Core RQD Run Rec. Ft. | Rec. % | Run Depth Remarks
388.4' 0.0' Top of Hole
387.9' 0.5 i i
i Topsoll, dark brown, moist ~ gor 41 60 15 | 13 |44-151| - Bori |
Clay With Gravel, brown to oring .
i reddish brown, moist, very 2d1\;2['1<:|_<|5c1||u3|ng |
stiff to hard, cherty SPT-2| 15'-3.0' | 05 |9-15-15| - O low
Stem Augers
| 384.9' 3.5' )
| Sand With Clay And SPT-3| 3.0'-4.5' 1.1" |15-27-29 - i
Gravel, orange-brown,
B Pﬂ;’éﬁ:’e’;‘g‘j‘“m’ chert SPT-4| 45-60 13 [10-33-38) - N
| SPT-5| 6.0'-7.5 1.5" |47-34-25 - i
| 379.9' 8.5' SPT-6| 7.5'-9.0¢ 1.5" [12-19-31 -- )
- Clayey Gravel With Sand, .
orange-brown, moist to . . . Static GW level
— wet, dense, rounded and SPT-719.0'-10.5 1.3 147-43-10 - 9.4' bgs —
fractured chert fragments 11/29/12
I Wetat10.4 SPT-8(10.5'-12.0'| 1.5 |16-20-14 - ]
| SPT-9(12.0'-13.5'| 1.5' |16-25-22 - i
374.4' 14.0' i
373.6' 14.8' | Clay, brown to black, dry to SPT-10/13.5'-15.0"| 1.5" |27-27-48 --
—373.4"—\15.0'~

moist, hard
\Shale, dark gray to black,

/

hard, thin bedded

No Refusal /
Bottom of Hole

Top of Rock = 14.0'
Elevation (374.4")

4/15/13

Stantec Consulting Services Inc.
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Srotective Casl N 598,782.27
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Grout 411 for soil stratigraphy.
- E 2. Survey information provided
by TVA.
3. Well installed on 12/12/12.
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Well Development Field Notes
Wells B-6R and B-8R
JOF SRL Ash Disposal Area
TDEC Non-Registered Site 43-1232

Well Development Date: 12/31/2012
By: Briggs Evans, PG

General:

Wells developed using 12V down hole pump. Initially purged the wells of 2 to 3 well volumes. After this,
permitted wells to recharge before surging for about 5 min to flush sediment from sand pack. The purge/surge
process was completed several times.

Well B-6R:

B-6R recharged slower than B-8R. Initially purged dry after about 1 to 1.5 gal. Recharge took 30 min to return to
better than 90% of the original level. Limited discharge rate to 0.10 gal/min. Stable GW parameters were
measured and water clarity was visibly consistent.

Well B-8R:

B-8R developed well with good recharge. Initially purged dry after 3 gal. The well recharged to within 90% of the
initial level after about 5 to 10 min. Eventually pumped continuously at 1.5gal/min. Discharge water mostly clear
after 10 well volumes. Stable GW parameters were measured and water clarity was visibly consistent.

Well Development Parameters:

GW Parameters collected at 3 min intervals
well Depthto | Water Water
Water | Column [ Volume |Parameter [ 2 3 4 5
pH 5.76 5.75 5.71 5.71 5.72
Temp (Celsius) 14.2 15 15.1 15.2 15.1
B-6R 17.84' 3.46' 0.58 gal JConductivity
(microSiemens, | 520 445 441 439 440
us)
pH 5.94 5.95 5.73 5.72 5.71
Temp (Celsius) 13.1 13.9 15.7 15.5 15.5
B-8R 11.05' 6.0' 1.02 gal |Conductivity
(microSiemens, | 807 761 793 803 794
us)
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Photo 2 Typical completed well.
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Photo 3  Typical surface protection construction.

Photo 4 Completed Well B-6R.
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Photo 5 Completed Well B-8R.
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