
 

 

 

 

September 5, 2019 

 

 

Mr. Don Norris 

Smith Seckman Reid, Inc. (SSR) 

2995 Sidco Drive 

Nashville, Tennessee 37204 

 

RE: SUPPLEMENTAL GEOTECHNICAL EXPLORATION 

North Clarksville Water Treatment Plant (NCWTP) 

Raw Water Intake/Raw Water Intake Pump Station (RWI/RWIPS) 

Barge Point Road 

Clarksville, Tennessee 

TTL Project No. 000180801592.00 

 

Dear Mr. Norris: 

 

We previously completed a geotechnical exploration (report dated May 30, 2019) for the 

“RWI/RWIPS” 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, an Electrical Building was incorporated into the project.  We were requested 

to perform an additional exploration in this area and provide geotechnical recommendations for 

design and construction.  We were also requested to gather additional subsurface information 

along the tunnel alignment for the RWI. This letter summarizes the results of the additional 

exploration and provides our supplemental geotechnical recommendations.  This letter should be 

attached to and made part of our original report. 

 

 

PROJECT INFORMATION 

Additional project information was provided to us in several e-mail transmissions from the SSR 

and the Hazen Sawyer design team.  The additional information included several drawings that 

show the location of the planned Electrical Building, the requested boring locations, and 

requested boring depths for borings drilled along the tunnel alignment.  We were also provided 

a drawing that shows the boring coordinates and ground surface elevations 

 

New information provided reveals the RWIPS will include an electrical building. The footprint of the 

one-story building will encompass about 16,000 square feet.  We have assumed the building will be 

one-story and include a concrete grade slab and no below-grade levels.  Structural loading 

information was not provided to us.  We have assumed maximum column loads will be less than 

100 kips and maximum continuous wall loads will be less than 3 kips per linear foot.  In addition, we 
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have assumed the maximum live load on the grade slab will be less than 100 pounds per square 

foot (psf). 

 

Review of provided topographic information shows existing site elevations within the building 

footprint range between elevations 410 feet and 418 feet.  The finished floor elevation of this building 

will be constructed at elevation 402 feet; requiring cuts ranging between 8 feet and 16 feet during 

mass grading.   

 

 

SUPPLEMENTAL EXPLORATION AND TESTING 

Subsurface data was gathered at the RWI/RWIPS Tunnel alignment and Electrical Building areas by 

drilling four additional borings. Three borings included rock coring.  Packer testing was performed in 

two of the borings at requested depths.  The drilling and in-situ testing methods used were generally 

described in our original report and will not be repeated herein.  However, the packer testing in 

Boring B-06 included using only a single packer at the deepest elevation tested. 

 

The borings were performed at the approximate locations indicated on the attached Exploration 

Location Plan. The test locations were staked 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 logs were 

provided by others. However, clearing was required to gain access to Boring B-06, resulting in 

altering the ground surface elevation at this location. The ground surface elevation at this boring 

location was established using a transit and level and using the ground surface at Boring B-05 as 

a temporary benchmark.   

 

Each boring initially penetrated a layer of clayey residual overburden soils.  These materials were 

typically less than 5 feet thick, consisted of brown and reddish-brown Lean Clays and Fat Clays, 

with SPT N-values generally ranging between 12 blows per foot (bpf) and 27 bpf, indicative of stiff 

to very stiff soils.  The following table summarizes the depth to refusal in the borings.  

 

SUMMARY OF REFUSAL DEPTHS 

BORING 

NO. 

SURFACE 

ELEVATION1  

(Feet) 

REFUSAL 

DEPTH1 

(Feet) 

APPROXIMATE BEDROCK 

SURFACE ELEVATION1,2 

(Feet) 

B-05 436 2 434 

B-06 423 5 418 

B-07 416 5 411 

B-08 412 5 407 

1Elevations and depths rounded to the nearest foot. 
2Depth adjusted to take batter into consideration. 
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Rock coring was performed in Borings B-05, B-06, and B-07 to obtain information about the 

composition and continuity of refusal materials. The bedrock recovered from the coring 

operations typically consisted of moderately hard to hard limestone, with interbedded shale and 

shale partings, seams, and layers. The bedrock typically included occasional weathered zones, 

fractured zones, and a few included soil-filled or open cavities within the rock unit.  The rock core 

recoveries ranged from 82 to 100 percent with most core recoveries greater than 90 percent. The 

measured RQD values ranged from 25 percent to 100 percent, with most measured RDQ’s greater 

than 82.  The measured RQD values were generally indicative of good to excellent quality from a 

geotechnical viewpoint.  Our driller did not report any water losses during the rock coring. 

Photographs of the recovered rock cores along with a table summarizing individual run recovery 

and RQD values are attached.  The following tables summarize the rock core data obtained: 

 

SUMMARY OF ROCK CORE DATA (BORING B-05) 

Boring 

No. 

Surface 

Elevation 

(feet)1 

Core Run 

No. 

Core Depth 

(feet) 

Core Run 

Elevation 

(feet)1 

Recovery 

(percent) 

RQD 

(percent) 

Rock 

Quality 

B-05 436 

1 1 to 6 435 – 430 82 65 Fair 

2 6 to 11 430 – 425 97 92 Excellent 

3 11 to 16 425 – 420 93 84 Good 

4 16 to 21 420 – 415 100 95 Excellent 

5 21 to 26 415 – 410 100 100 Excellent 

6 26 to 31 410 – 405 93 80 Good 

7 31 to 36 405 – 400 100 100 Excellent 

8 36 to 41 400 – 395 100 100 Excellent 

9 41 to 46 395 – 390 99 93 Excellent 

10 46 to 51 390 – 385 99 95 Excellent 

11 51 to 56 385 – 380 100 94 Excellent 

12 56 to 61 380 – 375 94 75 Fair 

13 61 to 66 375 – 370 100 93 Excellent 

14 66 to 71 370 – 365 100 85 Good 

15 71 to 76 365 – 360 100 97 Excellent 

16 76 to 81 360 – 355 98 88 Good 

17 81 to 86 355 – 350 100 100 Excellent 

18 86 to 91 350 – 345 95 93 Excellent 

19 91 to 96 345 – 340 100 90 Excellent 
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Boring 

No. 

Surface 

Elevation 

(feet)1 

Core Run 

No. 

Core Depth 

(feet) 

Core Run 

Elevation 

(feet)1 

Recovery 

(percent) 

RQD 

(percent) 

Rock 

Quality 

20 96 to 101 340 – 335 100 85 Good 

21 101 to 106 335 – 330 100 100 Excellent 

22 106 to 111 330 – 325 98 97 Excellent 

23 111 to 116 325 – 320 98 90 Excellent 

24 116 to 121 320 – 315 100 92 Excellent 

25 121 to 125 315 – 311 100 100 Excellent 

1 Elevations rounded to the nearest foot. 

Shaded area is near target elevation of tunnel 

 

SUMMARY OF ROCK CORE DATA (BORING B-06) 

Boring 

No. 

Surface 

Elevation 

(feet)1 

Core Run 

No. 

Core Depth 

(feet) 

Core Run 

Elevation 

(feet)1 

Recovery 

(percent) 

RQD 

(percent) 

Rock 

Quality 

B-06 423 

1 5 to 6 418 – 417 100 100 Excellent 

2 6 to 11 417 – 412 98 69 Fair 

3 11 to 16 412 – 407 100 99 Excellent 

4 16 to 21 407 – 402 100 100 Excellent 

5 21 to 26 402 – 397 100 73 Fair 

6 26 to 31 397 – 392 100 100 Excellent 

7 31 to 36 392 – 387 97 97 Excellent 

8 36 to 41 387 – 382 97 92 Excellent 

9 41 to 46 382 – 377 95 67 Fair 

10 46 to 51  377 – 372 100 100 Excellent 

11 51 to 56 372 – 367 100 98 Excellent 

12 56 to 61 367 – 362 100 100 Excellent 

13 61 to 66 362 – 357 100 97 Excellent 

14 66 to 71 357 – 352 100 85 Good 

15 71 to 76 352 – 347 100 100 Excellent 

16 76 to 81 347 – 342 89 89 Good 

17 81 to 86 342 – 337 98 98 Excellent 
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Boring 

No. 

Surface 

Elevation 

(feet)1 

Core Run 

No. 

Core Depth 

(feet) 

Core Run 

Elevation 

(feet)1 

Recovery 

(percent) 

RQD 

(percent) 

Rock 

Quality 

18 86 to 91 337 – 332 100 95 Excellent 

19 91 to 96 332 – 327 100 96 Excellent 

20 96 to 101 327 – 322 100 72 Fair 

21 101 to 106 322 – 317 100 85 Good 

22 106 to 109 317 – 312 100 93 Excellent 

1 Elevations rounded to the nearest foot. 

Shaded area is near target elevation of tunnel 

 

SUMMARY OF ROCK CORE DATA (BORING B-08) 

Boring 

No. 

Surface 

Elevation 

(feet)1 

Core Run 

No. 

Core Depth 

(feet) 

Core Run 

Elevation 

(feet)1 

Recovery 

(percent) 

RQD 

(percent) 

Rock 

Quality 

B-08 412 

1 4 to 5 408 – 407 100 94 Excellent 

2 5 to 10 407 – 402 87 87 Good 

3 10 to 15 402 – 397 93 78 Good 

4 15 to 20 397 – 392 100 100 Excellent 

1 Elevations rounded to the nearest foot. 

Shaded area is near Finished Floor Elevation of Electrical Building 

 

Groundwater was not encountered in the borings upon reaching auger refusal.  Post-drilling water 

level measurements were made after the rock coring was completed and showed water levels in 

borings B-05, B-06, and B-08 at depths ranging between 1-½ feet and 5 feet.  The post coring 

water level measurements were likely influenced by drilling fluids introduced into the boreholes 

during the rock coring process.  Water level measurements were also made in Borings B-05 and 

B-06 prior to performing Packer testing.  The results of these measurements are shown on the 

table below. Groundwater levels can fluctuate during the year due to seasonal variations in 

precipitation, surface water runoff, and other factors. 
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