TTL

5010 Linbar Drive, #153

Nashville. TN 37211
September 20, 2019 615.331.7770

www.TTLUSA.com

Mr. Don Norris

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

Nashville, Tennessee 37204

RE: SUMMARY OF ADDITIONAL GEOTECHNICAL RECOMMENDATIONS
North Clarksville Water Treatment Plant (NCWTP) - Water Plant
Barge Point Road
Clarksville, Tennessee
TTL Project No. 000180801592.00

Dear Mr. Notrris:

We previously completed a geotechnical exploration (report dated May 29, 2019) and a
supplemental geotechnical exploration (report dated August 30, 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 reports, we were provided
additional information relative to location of the planned structures, building finished floor
elevations, and structural loads. We were requested to review the additional information and, if
warranted, provide additional recommendations for foundation types for the structures. This
report should be attached to and made part of our original reports.

SUPPLEMENTAL PROJECT INFORMATION

Additional project information was provided in several e-mail transmissions from the Smith
Seckman Reid design team. We were also provided:

= An undated drawing titled "Exhibit 5.1 — Structural Design Summary by Structural Location
(Plan North).” This drawing shows the location of some of the planned structures at the facility
and information about the type of construction.

= Anundated drawing titled "Exhibit 5.2 — Structural Design Summary by Location (Plan South).”
This drawing shows the location of some of the planned structures at the facility and
information about the type of construction.
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= Adrawing titled "Overall Site Grading Plan,” prepared by Smith Seckman Reid, Inc.,, dated May
2019. This drawing shows information about the location of the planned structures on the
property and information about existing and final site elevations.

= Several undated and untitled drawings that show information about the structures.

A summary of the information provided and used to review our recommendations is provided
below. The attached drawing shows information about existing site elevations and the building
locations.

Membrane Building: This one-story pre-engineered building will be constructed in the north-
central part of the WTP and have a footprint of about 28,000 square feet (SF). The western part of
the building will include a partial below-ground level that will support pumps. The grade slab
(mat foundation) in the east part of the will support membranes. An overhead crane with a 5-ton
capacity will be included in this building. Structural loading information is summarized below:

*  Maximum column loads - 120 kips

= Maximum wall loads - 6 kips per linear foot (assumed)

= Grade slab (non-tank areas) - Light fork lift and assumed 100 pounds per square foot (psf) live
load

=  Maximum mat foundation loads for pumps and membranes - 2,000 psf (previously assumed
1,000 psf)

Available topographic information shows existing elevations within the footprint of this structure
range between elevations 485 feet (northeast) and 480 feet (west). The Finished Floor Elevation
(FFE) of the building will be constructed at elevation 488.5 feet and the FFE of the partial below
grade level will be constructed at elevation 482.5 feet. Grading will include placing between 3 feet
and 6 feet of new fill where a partial basement level is not planned and maximum cut depths and
fill thicknesses less than 2 feet each in the partial basement area.

Administration Building: This pre-engineered one-story building will be constructed east of the
Membrane Building and will have a footprint of about 9,000 SF. The building will be steel-framed
with CMU walls. The first floor will be a concrete slab-on-grade. Structural loading information is
summarized below:

=  Maximum column loads - 120 kips
= Maximum wall loads - 6 kips per linear foot (assumed)
* Grade slab — 100 psf live load (assumed)

Available topographic information shows existing elevations within the footprint of this structure
range between elevations 485 feet (southwest) and 490 feet (southeast). The FFE of the building
is planned at elevation 488.5 feet. Grading in this building will generally require maximum cut
depths and fill thicknesses less than 3 feet each.

Maintenance Building: This one-story building will be constructed west of the Membrane
Building and will have a footprint of about 2,000 SF. This building will be steel-framed with CMU
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walls. The first floor will be a concrete slab-on-grade. Structural loading information is summarized
below:

= Maximum column loads - 30 kips
*=  Maximum wall loads - 3 kips per linear foot (assumed)
*  Maximum floor slab live load — 100 psf.

Available topographic information shows existing elevations within the footprint of this structure
range between elevations 480 feet (northeast) and 484 feet (southwest). The FFE of the building
is planned at elevation 487.5 feet. Grading in this building will generally require placing between
3 feet and 7 feet of new fill.

Clearwell: One 25-foot high cast-in-place clearwell tank is planned in the northern part of the
plant. The tank will be 130 feet in diameter, and the maximum foundation bearing pressure will
be less than 4,000 psf. Current plans are to support this structure using micropile foundations.
Available topographic information shows existing elevations within the footprint of this structure
ranges between elevations 486 feet (northwest) and 478 feet (northeast). The bottom of the
clearwell will be constructed at elevation 481 feet. Grading in this area will generally require
maximum cut depths and fill thicknesses less than 5 feet each.

Sedimentation/Flocculation Basin: A sedimentation/flocculation basin is planned southeast of
the Membrane Building. This structure will consist of a cast-in-place concrete basin measuring
about 90 feet by 140 feet. A pre-engineered metal building will be constructed over the basin.
This structure will be supported by a mat foundation with a structural loading less than less than
3,000 psf (recommendations provided in our original report were based on a design bearing
pressure less than 2,000 psf). Available topographic information shows existing ground surface
elevations in the basin ranges between elevations 487 feet (northwest) and 494 feet (southeast).
Finished grades outside of the basin will range between elevations 488 feet and 490 feet, requiring
cuts less than 3 feet deep or fills less than 4 feet thick during mass grading. This structure will be
constructed partially (8 feet to 10 feet) below grade, with the base constructed at about elevation
477 feet to 478 feet, about 10 feet to 15 feet below existing ground surface.

Solids Building and Gravity Thickeners: These structures will be constructed east-southeast of
the Administration Building and east of the Sedimentation/Flocculation Basin. The footprint of the
three-story concrete-framed Solids Building will encompass about 7,000 SF. The Gravity
Thickeners (north of Solids Building) consist of below-grade basis which will have a footprint of
about 6,000 SF. The bottom of these structures will be structurally connected and constructed at
elevation 472 feet. Maximum column loads for the Solids Building will be about 300 kips. The mat
foundation that supports the Gravity Thickeners will be designed using a maximum contact
pressure of 3,000 psf. Available topographic information shows existing ground surface elevations
in this building area range between elevations 483 feet (southeast and northeast) and 491 feet
(southwest). Cuts ranging between 11 feet and 18 feet will be required to achieve final
construction elevations.

Preoxidation Basin: The preoxidation basin is planned south of the Sedimentation/Flocculation
Basin and southeast of the Pretreatment Building. This structure will be a 90-foot diameter cast-
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in-place concrete basin. This structure will be supported by a mat foundation with resulting loads
less than 3,500 psf. Available topographic information shows existing ground surface elevations
in the basin range between elevations 504 feet (southwest) and 496 feet (northeast). Finished
elevations in adjacent areas around this structure will range between elevations 495 feet and 502
feet, requiring cuts less than 5 feet deep to achieve final construction elevations. The foundation
will be constructed at elevations 488 feet (perimeter) and 474 feet (center). In general, cuts ranging
between 7 feet and 17 feet (perimeter) and 32 feet (center) will be required from existing grades
to achieve final bearing elevations

Pretreatment Building: This one-story pre-engineered building will be constructed north of the
Preoxidation Basin and southwest of the Sedimentation/Flocculation Basin. The building footprint
will encompass about 4,000 SF, with a part of the building to include an approximately 6-¥2 foot
deep below-grade level. The portion of the building that does not include a basement will include
a concrete slab-on-grade. The lower level slab will support pumps and store materials supported
on a mat foundation. Structural loading information is summarized below:

= Maximum column loads - 60 kips

= Maximum wall loads - 2 kips per linear foot (assumed)

=  Maximum mat foundation loads — 2,000 psf (previously assumed 1,000 psf)
» Grade slab (non-tank areas) — Light fork lift and assumed 100 psf live load

Available topographic information shows existing ground surface elevations in the basin range
between elevations 495 feet (northeast) and 500 feet (southwest). The FFE of this building (hon
below-grade level) will be constructed at elevation 494.5 feet, requiring less than 6 feet of cut
during mass grading. The FFE for the basement level is planned at elevation 488 feet, requiring
depths ranging between 7 feet and 12 feet from existing grades.

Backfill Recovery and Process Waste Pump Station (BRWPS): The BRPWPS Pump Station will
be constructed in the northeast corner of the Plant. 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 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).

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
range between about elevation 480 feet (northwest) and 487 feet (southeast). Final grades near
this structure will be about elevation 485 feet. Therefore, mass grading will result in maximum
cut depths of 2 feet and maximum fill thicknesses of about 5 feet. Excavations of about 25 feet
from final grade will be required to achieve final construction elevations at the base of the
structure.

GAC Contactor Building: This one-story building will be constructed south of the clearwell and
will have a footprint of about 5,600 SF. The slab of this building will be used to support GAC
columns that are 14 feet diameter and weigh about 282 kips. Structural loading information
provided includes:
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= Maximum column loads - 60 kips

= Maximum wall loads - 2 kips per linear foot (assumed)

* Maximum mat foundation loads - 4,000 psf

»  Maximum floor slab live load — 100 psf (non-mat foundation areas).

This building will include approximately 10-foot deep pits (pipe galleries) around the GAC
columns. Current plans are construct the foundations that support the GAC columns at the base
of the pits (elevation 473 feet). Available topographic information shows existing ground surface
elevations in the building range between elevations 478 feet (northeast) and 484 feet (southwest).
The FFE of this building will be constructed at elevation 484 feet and the trenches will be
constructed at elevation 482.5 feet. Grading in this building will generally require fills less than 4
feet thick during mass grading, but cuts up to 11 feet deep will be required for foundation
excavations.

GEOTECHNICAL COMMENTS

We reviewed the recommendations contained in our original geotechnical reports considering
the new information provided to us. In general, most of the recommended foundation types
originally recommended remain valid. However, at a few locations, changes in bearing elevations
or design bearing pressures require modification to our recommendations because of the
potential for excessive settlement. Our comments relative to these areas are provided below:

Membrane Building Mat Foundation: The recommendations included in our original
report included supporting the mat foundation for the membranes and pumps using a
shallow mat foundation designed using a bearing capacity of 1,000 psf. The original
design also included constructing a basement level for this structure. New information
provided shows a basement level will not be included in the building, the mat foundation
will be sized using a maximum bearing pressure of 2,000 psf, and site grading will include
placing a few feet of fill within this portion of the building We reviewed these conditions
in consideration of the subsurface data available and our review indicated mat foundation
settlement potential greater than 1-%2 inches. Therefore, we recommend the mat
foundations in these areas be supported using deep foundations.

Sediment/Flocculation Basin: The recommendations included in our original report
included supporting the mat foundation for these structures using shallow spread
foundation designed using a bearing capacity of 2,000 psf. New information provided
shows the foundations will be sized using a maximum bearing pressure of 3,000 psf. We
reviewed these conditions in consideration of the subsurface data available and our review
indicated mat foundation settlement potential greater than 1-Y2 inches. Therefore, we
recommend the mat foundations be supported using deep foundations.

Pretreatment Building Mat Foundations: The recommendations included in our original
report included supporting the mat foundation for these structures using shallow spread
foundation designed using a bearing capacity of 1,000 psf. New information provided
shows the foundations will be sized using a maximum bearing pressure of 2,000 psf. We
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reviewed these conditions in consideration of the subsurface data available and our review
indicated mat foundation settlement potential greater than 1-¥2 inches. Therefore, we
recommend the mat foundations be supported using deep foundations.

ADDITIONAL CONSIDERATIONS

Recommendations in our original report included supporting the Solids Building/Gravity
Thickeners and GAC Buildings by bedrock supported foundations. This type foundation system is
still warranted. However, review of the boring data available in these areas shows at some
locations, after cuts are made to final grades, bedrock could be present at relatively shallow depths
(less than 5 feet). Therefore, it may be possible to support these structures using a combination
of deep and shallow bedrock foundations. To evaluate whether or not a combination foundation
system can be used, additional information about the depth to bedrock and bedrock character
and composition, should be obtained in these areas by drilling several air track borings. Since the
borings drilled across the property generally show the presence of pinnacled bedrock with soil
filled slots, the shallow bedrock conditions, as portrayed by the borings could be indicative of
bedrock pinnacles and not a uniform bedrock surface. Conversely, deeper soil conditions could
be the result of soil filled slots. Therefore, additional subsurface data in these areas could further
delineate the subsurface conditions and provide additional information relative to recommended
foundation types. We can assist in coordinating these additional services, if requested.

The general geotechnical recommendations contained herein do not include specific criteria for
foundation design. For specific recommendations for foundation and design, please refer to our
original reports.

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
questions regarding the information or recommendations contained in the report.
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anna S. Whitwell, PE
Principal Engineer
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