TTL

5010 Linbar Drive. #153

Nashville, TN 37211

August 30, 2019 615.331.7770
www.TTLUSA.com

Mr. Don Norris

Smith Seckman Reid, Inc. (SSR)
2995 Sidco Drive

Nashville, Tennessee 37204

RE: SUPPPLEMENTAL GEOTECHNICAL EXPLORATION REPORT
North Clarksville Water Treatment Plant (NCWTP)
Barge Point Road
Clarksville, Tennessee
TTL Project No. 000180801592.00

Dear Mr. Norris:

We previously completed a geotechnical exploration (report dated May 29, 2019) for the “Plant”
portion of the NCWTP planned in Clarksville, Tennessee. Our services were performed in
accordance with the Terms and Conditions outlined in your “Agreement for Professional Services
Between Smith Seckman Reid, Inc., and Consultant.” Subsequent to submitting our report, a
Backwater Recovery and Process Waste Pump Station (BRPWPS) was incorporated into the
project. We were requested to perform additional exploration in this area and provide design
and construction recommendations for the BRPWPS. This report summarizes the results of the
additional exploration and provides our supplemental geotechnical recommendations. This
report should be attached to and made part of our original report.

PROJECT INFORMATION

The BRPWPS Pump Station will be constructed in the northeast corner of the Plant. The base of
the pump station will be about 25 feet below planned final construction elevations. Review of
available topographic information shows existing ground surface elevations in this area are about
elevation 485 feet, and final grades near this structure will be about elevation 485 feet. Therefore,
mass grading will not result in significant changes in ground surface elevations. Based on this
information, excavations of about 25 feet from existing grades will be required to achieve final
construction elevations at the base of the structure.

We have assumed the structure will consist of cast-in-place concrete (CIP) walls that will be
supported by spread foundations designed using a bearing pressure less than 2,500 psf. We have
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assumed the base slab of the structure will support equipment and that the slab will be designed
as a mat foundation with a maximum load less than 1,000 pounds per square foot (psf).

SUBSURFACE CONDITIONS

This supplemental exploration consisted of drilling one boring (Boring B-70) to explore the
subsurface conditions at the pump station. The boring was performed at the approximate location
indicated on the attached Exploration Location Plan. The attached plan also shows the location of
other borings drilled nearby. The test location was surveyed in the field by others. The boring
locations indicated on the appended drawing should be considered accurate to the degree
implied by the locating method used. Ground surface elevations and coordinates included on the
appended log were provided by others.

The boring was drilled, samples classified, and laboratory testing performed on select samples
using methods described in our original report. These methods will not be repeated herein. A
summary of the materials encountered in the borings is provided in the following table. For
specific information about the soils encountered in the boring, please reference the attached log.

SUMMARY OF SUBSURFACE CONDITIONS

Depth Below
Ground Surface Material Description Engineering Properties
(feet) _ ] !
RESIDUUM: Lean Clay (CL) very stiff to hard, light brown to MC = 12% to 19%
-1
GroualsArises to 1b-tieet reddish brown and gray, dry to moist N = 19 bpf to 35 bpf
- 0, o)
13-%; feet to refusal (31-%2 Fat Clay (CH), very stiff to stiff, dark reddish brown, with trace WIS = JOANCE T

feet)

LL =72; Pl = 51

weathered chert, moist N = 13 bpf to 24 bpf

N-values are Standard Penetration Test (SPT) resistance values., but do not include amplified values
bpf = blows per foot | MC = Moisture Content | LL = Liquid Limit | PI = Plasticity Index

Groundwater was not encountered in the boring. Groundwater levels may fluctuate due to recent
rainfall, construction activity, and other site-specific hydrologic factors.

SUPPLEMENTAL GEOTECHNICAL RECOMMENDATIONS

The subsurface data obtained during this exploration shows pump station is underlain by about
31-Y: feet of stiff to very stiff lean and fat clay soils. The boring data shows stiff to very stiff fat
clay soils will be present at the foundation bearing level. Therefore, provided the site is prepared
according to the recommendations contained in our original report, the structure can be
supported by spread foundations and the base can be designed as a mat foundation. Additional
geotechnical comments are provided below:
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EARTHWORK:

= Recommendations for “Site Preparation” and "Compacted Fill” were provided in our
original report and are applicable for this structure.

= Based on the planned excavation depths, we do not anticipate bedrock removal will
be required for the planned excavation. However, since borings drilled in other nearby
structures (reference attached logs for Borings B-14, B-16, B-21, B-26, and B-27) show
the presence of pinnacled bedrock, the contractor should be aware about the
possibility of encountering bedrock in the excavation. Comments about bedrock
removal were provided in our original report and are applicable for this structure.

= The boring data suggests groundwater should not be encountered in the excavation.
However, the possibility exists perched water could be encountered within the soil
overburden. Recommendations for “Groundwater Control” were provided in our
original report and are applicable for this structure.

= Comments relative to temporary construction excavations and shoring and
underpinning were provided in our original report and are applicable for this structure.

STRUCTURAL RECOMMENDATIONS:

= The structure may be supported using spread foundations. Shallow spread foundations
supported by stiff to very stiff residual clays can be designed using allowable bearing
pressures of 2,500 psf for continuous wall foundations. Additional foundation design
and construction considerations were included in our original report and are applicable
for this structure.

= Moderate plasticity clays will be present at the footing support level. We recommend
the moisture content of the clays be checked prior to placing steel reinforcement or
casting concrete into the opened excavation. If the moisture content is not within
optimum to plus 2 percent of the soil’'s optimum moisture content, as determined by
the standard Proctor compaction test, the upper 8 inches of materials should be
scarified, moisture-conditioned to this range and recompacted to the criteria
described in our original report.

= The possibility exists bedrock occurrences could be encountered at the base of the
excavation. We recommend bedrock be undercut to allow placing at least two feet of
low plasticity clay below the foundation. The purpose of this procedure is to reduce
the potential for adverse differential settlement.

= The base slab may be designed as a mat foundation using a maximum bearing pressure
of 1,000 psf. If a higher bearing pressure is required, we should be contacted to provide
additional recommendations. Additional design and construction recommendations
were provided in our original report and are applicable for this structure.

= A site-specific seismic study (SSSS) was performed for this project because of the
expected impact of seismic loads on the structural design. Based on the subsurface
data obtained at the boring location, parameters included our original report (Figure
D.5b in Appendix D) can used for seismic design.

= The construction will include below grade walls. Recommendations for design and
construction of below-grade walls were provided in our original report and are
applicable for this structure.
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We appreciate the opportunity to be of continued service to you on this project and look forward
to assisting you with construction services and special inspections. Please contact us if you have
guestions regarding the information or recommendations contained in the report.

8t ":'-_"_- ;

s
i

. S
Sincerely -
TTL, Inc,;

Mark A. Herrmahn, PE’ i Leanna S. Whitwell, PE
Principal Englneer;,.__( \\‘oGLAS Oﬁjgupal Engineer

2117

DougIasO BeII PE
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Smith Seckman Reid, Inc.
North Clarksville Water Treatment Plant
Barge Point Road

Clarksville, Tennessee

Log of
B-70

Page 1 of 1

Drilling Co.:  Tri-State Drilling, LLC TTL Project No.:  000180801592.00
Driller: S. Show Date Dirilled: 8/6/2019

Logged by: J. Edelman Boring Depth: 31.5 feet
Equipment: CMES50X Boring Elevation: 485.6 feet

Hammer Type: Automatic

Coordinates: N: 807143 E: 1560845

Remarks:
Coordinates and elevations provided by others.

Borehole backfilled with cuttings.

Drilling Method: Hollow Stem Auger w/SPT

Y Water Level at Time of Drilling: Not

¥ Delayed Water Level: WA

LL=72

Sampling Encount.
K Cave-In at Time of Drilling: N/A Delayed Water Observation Date: A
> . SAMPLE DATA
£ 9]
SA T T Qu z SPT/CORE DATA | @ SPT N-VALUE (BPF)

ol $E E 29 MATERIALS DESCRIPTION 2L | Foo (W @ MOISTURE CONTENT (%)
gl o i 14 22 | fuE =% g L | _Rap » <€ PLASTIC AND LIQUID LIMIT (%)

ao wn - & o o
5 w =3 k= TS % REC 10 20 30 40 50
wl - 7
5H—485— <771 RESIDUUM: LEAN CLAY, very stiff, light brown, dry
sl i 724 ) X 4-7-12
L I 1 N= s
S I 177//| (EANGIAY, very st o nard resdish-brownand e
@ - - A g i : - .
= 7 gray, with silt, moist (CL) X v
Q VI
o # ’

12-18-17

2 N=35
(&)
o
s 10-13-13
< X N =26
w
=
'S -
()
3 ; :
9 :
o WAL
= ; ;
o i N e e e et ] Sy e e, e i
b - —7 FAT CLAY, very stiff, dark reddish-brown, with trace 7-11-13
& T 15 - weathered chert, moist to dry (CH) N=24
% —470— | /
or T o
gL .
S L 4 X 5-9-12
= N=21
&
i
=
=
ol
&
g MC=31
£ X 6-7-9 -
5 N =16 PL=21
y 3
. /
2 L e =
= FAT CLAY, stiff, dark reddish-brown, moist (CH)
<
-
[&]
7 N=13
§ - 50/2
§ = = Auger refusal at 31.5 feet. N = 5072
g B £ .
2L o
gl L ]
2 — 35 —
@ —450— ]
ol o)
@ b= —
o
po |
g L __ -
wn - —
2
Sh _
S — 40 —
Qr—445— |
o
3 -

This boring log shall not be fram the

of Service; no third party may rely upon this boring log or the corresponding Instrument of Service absent a written TTL Secondary Client Agreement.
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SMITH SECKMAN REID, INC.
NORTH CLARKSVILLE WATER TREATMENT PLANT
BARGE POINT ROAD

Clarksville, Tennessee

LOG OF BORING
B-14

Page 1 of 1

Driling Co.:  Tri-State Drilling TTL Project No.:  000180801592.00
Driller: A. Pelfrey Date Drilled: 11/13/2018
Logged by: M. Herrmann Boring Depth: 11.9 feet
Equipment: CME 55 Boring Elevation: 488 feet

Hammer Type: Automatic Coordinates: N: 807154 E: 1560725

Driling Method:

Hollow Stem Auger w/SPT Sampling

Remarks:
Groundwater not encountered in borehole.

Borehole backfilled upon completion with auger cuttings
Coordinates and elevations provided by others

Driller reported "augered down pinnacle" from 6.0 feet to 11.9
feet

> 8 SAMPLE DATA
(3 o Q E
T | E. | Zo | 83 W N-COUNT
£ <€ | &S | gL MATERIALS DESCRIPTION SL N b & ok STANDARD PENETRATION TEST
W i & 2 HE | PPV *TE3 DATA
] i} < o (tsf) = RQD (blows per foot)
3] 5 % REC 10 20 30 40 50
I 1 i F————-4~JOPSOL (6inches) Wa | 5011 501" ®
OVERBURDEN (No sample recovered - N =50/1"
- - -1 Driller reported red-brown clay with
chert) |1
- —— 485 — TS I e AN — | __—1
CH FAT CLAY, stiff, red-brown, moist e |
B F (RESIDUUM) 29
N=1
s |
T 7-5-5 /
L . 38 X N=1 L
- -—480
- - = 4-5-5
36 X N=10 ®
e 10 — -
| Y
Auger refusal at 11.9 feet.
- —+—475—|
e 15 — -
- -—470—
- 20 — -
- ~—465—|
S 25 — -
- -—460—
e 30 ——S -
- ——455—
f— 35 — -
- “+—450—
— 40 — -
This boring log shall not be sep. from the corr of Service; no third party may rely upon this boring log or the corresponding instrument of Service absent a wrilten TTL Secondary Client Agreement




31519  Report:2010 GEOTECH W/SPT (LSW SPECIAL)
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SMITH SECKMAN REID, INC.

NORTH CLARKSVILLE WATER TREATMENT PLANT

BARGE POINT ROAD
Clarksville, Tennessee

LOG OF BORING
B-16

Page 1 of 1

Driling Co.: Tri-State Drilling TTL Project No.:  000180801592.00
Driller: A. Pelfrey Date Drilled: 11/15/2018
Logged by: M. Herrmann Boring Depth: 12.1 feet
Equipment: CME 55 Boring Elevation: 492 feet

Hammer Type: Automatic

Coordinates: N:- 807043 E: 1560736

Driling Method: Hollow Stem Auger w/SPT Sampling

Remarks:
Groundwater nat encountered in borehole

Borehole backfilled upon completion with auger cuttings
Coordinates and elevations provided by others.

Driller reported augers "leading off pinnacle” near auger
refusal.

L 15 — =
- —475—
L 20 —
- ~—470—|
L 25 —
- -—465—
L — 30 —d
- -+—460—
- 35 —
- ~—455—|
L 40 —

Auger refusal at 12.1 feet.

z 8 SAMPLE DATA
g o S} =
T | E. | Zo | 8d W N-COUNT
B IE %g BL MATERIALS DESCRIPTION SL w v & ok STANDARD PENETRATION TEST
& i & > 7 5 £ PPV B g E DATA
o m < o (tsf) F RQD (blows per foot)
a = % REC 10 20 30 40 50
— — - JOPSQOIL (8inches)  _ _ _ _ _ _ _ _ A
CL LEAN CLAY, stiff, red-brown, with trace chert 4-5-7
fragments, moist (RESIDUUM) N=12
4-5-5
X N=10 ¢
CH | FATCLAY,stiff, red-brown, moist | oa.
- trace fine sand in sample from 8.5 feet to 10 X 7-5-5 p
N=1

This boring log shall not be sep:

from the corr

of Service; no third party may rely upon this boring log or the corresponding instrument of Service absent a written TTL Secondary Client Agreement.




3/5/19 Repart:2010 GEOTECH WISPT (LSW SPECIAL)
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SMITH SECKMAN REID, INC.

LOG OF BORING

NORTH CLARKSVILLE WATER TREATMENT PLANT B-21

BARGE POINT ROAD
Clarksville, Tennessee

Page 1 of 1

Driling Co.: Tri-State Drilling

TTL Project No..  000180801592.00

Driller: A. Pelfrey

Date Drilled: 11/14/2018

Logged by: M. Herrmann

Boring Depth: 20.1 feet

Equipment: CME 55

Boring Elevation: 492 feet

Hammer Type: Automatic

Coordinates: N: 806863 E: 1560739

Drilling Method: Hollow Stem Auger w/SPT Sampling

Remarks:
Groundwater not encountered in borehole.

Borehole backfilled upon completion with auger cuttings
Coordinates and elevations provided by others
Driller reported "rough drilling" from 18.5 feet to 20.1 feet.

Driller reported augers "leading off pinnacle" near refusal,

[ I
S

—
N\

feet to 19.1 feet; N-value amplified

- +—470—
— 25 —_— -
- ~+—465—
- 30 — -
- 460
— 35 J -
- ~—455—
— 40 —_— -

Auger refusal at 20.1 feet.

z 5 SAMPLE DATA
£ o} Q 5
T | Eo | Zo | 83 W N-COUNT
£ <& | 39 | gt MATERIALS DESCRIPTION Pz | ppy o b b oo STANDARD PENETRATION TEST
o "“ & 3 o T EE DATA
o d = %’ I} (tsf) - RQD (blows per foot)
= = % REC 10 20 30 40 50
e L TOPSOIL (6 inches
L =L 47 cL X___(_____)______._____/'
v / LEAN CLAY, stiff, red-brown, moist 3.4-5
- -—490— 7 (RESIDUUM) =
A
oz oL LEAN CLAY, stiff, red-brown, with trace chert,
A moist X 5-4-7
N=11
4-5-8
N=13
CH | FATCLAY, stiff, red-brown, moist | 57
X N=14
- - E 4-5-6
- N=11
~—_|
- -4 - I
‘-\_\“-
- ~—475—
- Weathered limestone in sample from 18.5 <] ,113;55(3/22" b

This boring iog shali not be separated from the corresponding Instrument of Service; no third party may rely upon this boring lag or the corresponding Instrument of Service absent a written TTL Secondary Client Agreement.
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SMITH SECKMAN REID, INC.
NORTH CLARKSVILLE WATER TREATMENT PLANT
BARGE POINT ROAD

Clarksville, Tennessee

LOG OF BORING
B-26

Page 1 of 1

Driling Co.: Tri-State Drilling TTL Project No..  000180801592.00
Driller: A. Pelfrey Date Dirilled: 11/15/2018
Logged by: M. Herrmann Boring Depth: 37.1 feet
Equipment: CME 55 Boring Elevation: 488 feet

Hammer Type: Automatic Coordinates: N: 807058 E: 1560851

Drilling Method: Hollow Stem Auger w/SPT Sampling

Remarks:
Groundwaler not encountered in borehole.

Borehole backfilled with auger cuttings upon completion
Coordinates and elevations provided by others

Driller notes "rough drilling" from 33.5 feet to 37.1 feet

= 3 SAMPLE DATA
=) o) Q =
T E o AT 4 N-COUNT
£ <€ | 39 | 2k MATERIALS DESCRIPTION Se; & b 8w STANDARD PENETRATION TEST
i i x 2 oE | PPV T %2 DATA
o o < Q (tsf) F RQD (blows per foot)
3 = % REC 10 0 30 40 50
ety | TOPSOL (11 inches)
CL LEAN CLAY, firm, red-brown to red-brown and 20 3-2-3
tan, with little to trace chert, moist N=5
(RESIDUUM)
2-2-3
21 X N=5
3-4-6
22 X N=10 3
3-4-4
ez X N=8
CL | LEANCLAY, stiff, red-brown, with trace chert, |
moist 2 X 4-7-5
N=12
3-5-8
20 X N=11
4-5-5
24 X N=10 ®
EL_ B ITEPF\IEI:AY_me_re‘a—B-ro_er \N_itrrtra_ce_bgcr B
mineral staining, moist to wet
3-3-5
2 X N=8
\\\
3-11-50/2
31 X NE e oAy
- N-value amplifed at 34.5 feet; Driller
reported weathered limestone
Auger refusal at 37.1 feet.
e 40 —_—
This boring log shalil not be sep: from the corr in. nt of Service; no third party may rely upon this boring log or the corresponding Instrument of Service absent a written TTL Secondary Client Agreement.




3/5/19 Report:2010 GEOTECH WISPT (LSW SPECIAL)
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SMITH SECKMAN REID, INC. LOG OF BORING
NORTH CLARKSVILLE WATER TREATMENT PLANT B-27

BARGE POINT ROAD

Clarksville, Tennessee Page 1 0f 1
Driling Co.:  Tri-State Drilling TTL Project No.:  000180801592.00 Remarks:

Groundwater not encountered in borehole

Driller: A. Pe/frey Date Drilled: 11/13/2018 Borehole backfilled with auger cuttings upon completion.
Logged by: M. Herrmann Boring Depth: 14.5 feet Coordinates and elevations provided by others
Equipment: CME 55 Boring Elevation: 488 feet
Hammer Type: Automatic Coordinates: N: 806945 E: 1560838

Drilling Method: Hollow Stem Auger w/SPT Sampling

> 3 SAMPLE DATA
g e} 3] £
T | E_ | Zo | 83 Wy N-COUNT
N <€ | §O | 2L MATERIALS DESCRIPTION = w 0 & o STANDARD PENETRATION TEST
& i g | >a EE | ppv (& i 2z DATA
8 m < o (tsf) F RQD (blows per foot)
o & % REC 10 20 30 40 50
— 4 | TOPSOIL (8inches) —
" T W/ c | LEANCLAY.siifi red-brown, with trace chert, | 4-5-9
7, moist (RESIDUUM) N=14
7777 cL | LEANCLAY, verystiff,tan, with lrace chert, |
W moist 22 5-6-10
7 N=16
L L /A oH | FATCLAY, st red-brown, moist |
- X 6-6-9
L ue i N=1
- —480—
= % e 4-5-7
oL - X N=12
\
- - i [
\‘\
N /
/ - i 29 = .
- - g /Y - Wilh Limestone fragments in sample from N =50/5

13.5 feet to 14 feel. Driller reported

— 15T 7 \ "weathered rock from 14.1 to 14.5 feet." /-
[= == ks Auger refusal at 14.5 feet.

- 1—470—
— 20 —_— -
b= .._.465_..
b= -t -
— 25 — -
- 460
— 30 —_— -
- 455
— 35 — -
- __450_
— 40 —_ -

This boring log shall not be sep from the corr ing Instrument of Service; no third party may rely upon this boring fog or the corresponding instrument of Service absent a written TTL Secondary Client Agreement.
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SMITH SECKMAN REID, INC. LOG OF BORING
NORTH CLARKSVILLE WATER TREATMENT PLANT B-55
BARGE POINT ROAD
Clarksville, Tennessee Page 1 of 1
Driling Co.:  Tri-State Drilling TTL Project No..  000180801592.00 Remarks:
Groundwater nat encountered in borehole.
Driller: B. Richardson Date Drilled: 2/4/2019 Borehole backfilled with cuttings upon completion.
Logged by: M. Herrmann Boring Depth: 29 feet Coordinates and elevations provided by others
Equipment: CME 55 Boring Elevation: 478 feet
Hammer Type: Automatic Coordinates: N: 807316 E: 1560731
Drilling Method: Hollow Stem Auger w/SPT Sampling
2 & SAMPLE DATA
g e} s} E
T | E_ | Zo | 83 w N-COUNT
= g | %o g MATERIALS DESCRIPTION S . i ® © ® STANDARD PENETRATION TEST
a | = 53 | 35 BE | prv (& gul R DATA
o a © < o (tsf) - RQD (blows per foot)
o £ % REC 10 20 30 40 50
TR oL |V TOPSOIL @3inches) /
o “F 5 LEAN CLAY, stiff, brown and red-brown, with 6-6-8
- -t - trace chert, moist (FILL) N=14
el |V - Nosample recovered, classification based  /
\ __ondllersfieldlog. / X 7-6-9
LEAN CLAY, stiff to very stiff, brown and i =8
red-brown, with trace chert, moist
(RESIDUUM) 6-7-14
N=21
5-9-12
N=21
4-7-17
N=24
‘CH | FAT CLAY, stiff, red-brown, with frace chert, |
moist X 440
N=13
= —+—455—]
L i i ) X 6-6-9
N=15
— 25 — -
L il -3 B
'~\
o H—450— /
5005
- 2= 7/ 2 N = 50/5"
Auger refusal at 29 feet,
f— 30 —_— -
- i - 445 —
— 35 — -
o —+—440—|
— 40 — -
This boring Jog shall not be sep: from the corresponding of Service; no third parly may rely upon this boring log or the corresponding instrument of Service absent a written TTL Secondary Glient Agreement.




Sheet 1 of 1
Boring Depth Date Classification cvgﬁttg;t Ligu@d PI?St.iC Plasticity Maé(:?eum %<.#200 Dggity Sa?ittl;r:- V°i.d
Sampled (%) Limit Limit Index (mm) Sieve (pcf) (%) Ratio
B-70 1.0-25 8/6/2019 12
B-70 3.5-50 8/6/2019 19
B-70 6.0-7.5 8/6/2019 15
B-70 8.5-10.0 8/6/2019 17
B-70 13.5-15.0 | 8/6/2019 26
B-70 18.5-20.0 | 8/6/2019 16
B-70 23.5-25.0 | 8/6/2019 CH 31 72 21 51
B-70 28.5-30.0 | 8/6/2019 27
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4
g Summary of Laboratory Results
[}
S Client: Smith Seckman Reid, Iric.
E Project: North Clarksville Water Treatment Plant
w . .
Q Location: Clarksville, Tennessee
g Project Number: 000180801592.00
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