JOHN N. HUGHES

Artorney at Law
Professional Service Corporation
124 West Todd Street
Frankfort, Kentucky 40601

Telephone: (502) 227-7270 jnhughes@fewpb.n Telefax (502) 875-7059
July 8, 2011

Mr, Jeff Derouen

Executive Director

Public Service Commission
211 Sower Blvd.

Frankfort, KY 40601

Case No. 2011-00128
Dear Mr. Derouen:

Northern Kentucky Water District submits its responses to the Commission’s data
request of July 1, 2011. The application was filed on April 15, 2011 and included the
critical timeline for the various stages of the project. As you may recall and as reflected
in my letter to you of June 6, 2011, an order is needed by July 24, 2011 to assure that the
lower than expected bids, which expire on August 31, 2011, do not expire.

Because of the time remaining to complete the review process, the District has
submitted its responses in a very short time frame and is committed to make every effort to
assist you and your staff in its analysis of the application. The following dates are available
for an informal conference with the staff to provide clarification or additional information
about these responses if you believe such a conference would be helpful.

Monday afternoon, July 11
Wednesday afternoon, July13

Thank you for your assistance with these matters.
Very truly yours,

ﬂ%/’l./%‘?&.a

John N. Hughes
Attorney for NKWD
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1. Describe Northern District’s current plans, aside from the proposed
facilities, to expand the capacity of other facilities of the Taylor Mill Water
Treatment Plant.

Answer: The rated capacity of the Taylor Mill Treatment Plant will not be
increased with the current Advanced Treatment project. The District has
no plans to expand the capacity of the Taylor Mill Treatment Plant or the
Fort Thomas Treatment Plant within the planning period through 2030.
The current plan to meet future increased demand projections is to
increase treatment capacity at Memorial Parkway Treatment Plant through
several projects between year 2025 and 2030.

2. Describe Northern District’'s contingency plans for providing water service
to its customers in the event of a service disruption at the Fort Thomas
Water Treatment Plant.

Answer: In the event of a service disruption to the Fort Thomas Treatment
Plant lasting more than one day, or possibly less, the District would utilize
its Emergency Supply Agreement with the Boone Florence Water
Commission, Boone County Water District, and City of Florence to take
water from up to six interconnections with their systems. These
interconnections would supply water to the largest pressure zone, which
accounts for about 30% of the normal water use. The District would also
utilize the Memorial Parkway Treatment Plant to supply as much water to
Campbell County as possible, although shortages would exist without
rationing. A Level 4 conservation measure as described in the District's
Water Shortage Response Plan would be implemented for Campbell
County. The Taylor Mill Plant would be used to supply water to the
remainder of Kenton County not served by the emergency
interconnections, with the exception of the Covington area. The
Covington area relies solely on gravity feed from the clearwells at the Fort
Thomas Treatment Plant. This area accounts for about 15% of the
system’s normal demand and would have no water once the water stored
in the clearwells were depleted. A Level 4 conservation measure as
described in the District's Water Shortage Response Plan would be
implemented for Covington in Kenton County.
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3. a. State the maintenance costs associated with the use of vegetative
roofs and compare these costs to those associated with the use of
standard roofs.

Answer: The roofing manufacturer’s services will cover the maintenance
costs for the first 2 years, and the manufacturer’s 20-year warranty will
cover any failures in that period as well, which is the same as a traditional
roof. It is expected the District’s costs after the first 2 years will be limited
to weeding and any watering needed to supplement shortages in rainfall.
The costs for weeding have not been projected, but weeding once a year
is anticipated. Watering is weather dependent and has not been
calculated.

3. b. State whether the costs associated with the maintenance of vegetative
roofs are reflected in the “Additional Costs and O&M” set forth in Exhibit D
of Northern District’'s Application.

Answer: The labor and maintenance costs shown in the “Additional Costs
and O&M” set forth in Exhibit D is believed to be sufficient to cover costs
for the vegetative roof.

3. c. State the difference in the proposed facilities’ cost resulting from the
use of the vegetative roofs instead of standard roofs.

Answer: The engineer’s Opinion of Probable Construction Cost indicated
a standard roof costs $8/SF or about $130,000. A vegetative roof costs
$19/SF or about $305,000 for Taylor Mill. Therefore, the estimated cost
difference for a vegetative roof is $175,000.

3. d. For each structure in which a vegetative roof is proposed, state the
additional cost of the structure that is attributable to structural features
necessary to support the additional weight of a vegetative roof.

Answer: The additional cost for the roof structure to support a vegetative
roof is not available from the engineer. To obtain this information would
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require further analysis from the structural engineer. The engineer would
be entitled to request additional compensation to complete this work.

3. e.(1) State whether it would be feasible and desirable to expand the
proposed detention basin to compensate for the use of a standard roof.
Explain.

Answer: A larger storm water detention basin is feasible to accommodate
runoff from a standard roof, although the 100-year floodplain does restrict
usable areas of the site. It is estimated that building heating requirements
will be reduced by about 10% because of the vegetative roof, which
equates to roughly $3,100 a year. Although the District estimated an
unusually long payback period of 66 years, it elected to use a vegetative
roof because it is promoted as being Green Infrastructure under the
Drinking Water State Revolving Fund Green Project Reserve Guidance.
This component of the project counts toward the State’s Green Project
Reserve initiative for loan recipients.

3. e.(2). Ifitis feasible to expand the proposed detention basin to
compensate for the use of a standard roof, state the cost of such
expansion.

Answer: The estimated construction cost for enlarging the detention basin
is $5,000.

4. Describe the difference, if any, in the operation of post-filtration granular
activated carbon (“GAC”) adsorption facilities in the winter periods and
summer periods.

Answer: The operation of vessels may be different in the winter months if
the plant continues to operate 5 days a week in the winter as compared to
7 days a week in the summer, as is the current practice. The decision to
continue to suspend weekend operations during the winter months has not
been made at this time. It is anticipated the carbon in the vessels would
be exchanged in the months of March through November.
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5. Describe the effect of Northern District's compliance with the Stage 2
Disinfectants and Disinfection Byproduct (“Stage 2 D/DBP”) Rule if two or
more GAC vessels are simultaneously out-of-service.

Answer: If two or more GAC vessels are out of service at Taylor Mill
Treatment Plant, the District can utilize blending of water produced at Fort
Thomas Treatment Plant with water produced at Taylor Mill Treatment
Plant to meet the Stage 2 Disinfectants and Disinfection Byproducts Rule
and increase the hydraulic loading rate on the in-service vessels and
replace the carbon at Taylor Mill Treatment Plant at an increased rate to
compensate for a reduced Empty Bed Contact Time (design is 20 minutes
at 12 MGD with all 14 vessels in service).

6. a. State whether Northern District has acquired additional real estate for
the proposed project.

Answer: The District acquired 2 properties adjacent to the Taylor Mill
Treatment Plant in August 2009. These properties were not required to
build the proposed structures, but doing so eliminated the cost for
relocating an existing 36 inch transmission line.

6. b. If Northern District has acquired additional real estate for the proposed
facilities, state the amount of real estate acquired, the date of the
acquisition, and its purchase cost.

Answer: The District paid $130,000 for 0.51 acres at 634 Grand Avenue
on August 20, 2009 and $155,000 for 1.45 acres at 638 Grand Avenue on
August 20, 2009.

6. c. State the cost to prepare any additional real estate acquired for the
proposed facilities. Describe the nature of the site preparation.

Answer: The District demolished the houses at 634 Grand Avenue and
638 Grand Avenue for a cost of $12,539.
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6. d. State whether all of the acquisition and site preparation costs
associated with any additional real estate acquired for the proposed
facilities is included in the estimated project cost of $35 million.

Answer: The $285,000 to purchase the properties was not charged to the
project. The $12,539 site preparation was charged to the project. The
estimated project cost was lowered to $28,350,000 in the revised Exhibit
D submitted May 19, 2011.

6. e. If all acquisition and site preparation costs associated with any
additional real estate acquired for the proposed facilities is not included in
the estimated project cost of $35 million, identify the source of funding for
these costs.

Answer: The purchase cost of $285,000 was paid for by the District's
Operating and Maintenance budget account number 303-0002-000. The
estimated project cost was lowered to $28,350,000 in the revised Exhibit
D submitted May 19, 2011.

7. Refer to Malcolm Pirnie, Inc., Taylor Mill Advanced Treatment
Improvements Basis of Design (Mar. 2009) at 10-1. Provide the permits
listed below. For each permit that has not been issued, provide the
request of application for such permit and state the current status of the
request for the permit.

7. a. Encroachment Permit (Kentucky Transportation Cabinet):

Answer: A Kentucky Transportation Cabinet Encroachment permit is not
required.

7. b. Grading, Erosion Control and/or Land Disturbance Permit (Sanitation
District No. 1 of Northern Kentucky);

Answer: The Grading, Erosion Control and/or Land Disturbance Permit
from Sanitation District No. 1 is approved but is not transmitted until start
of construction. The Land Disturbance Permit is number LDP-0515-1210.
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The application is attached as Exhibit 7.b along with the Stream Crossing
Application and Permit.

. C. Local Road/Street Encroachment Permit;
Answer: A local street encroachment permit is not required.
. d. Kentucky Housing and Building Enforcement Review;

Answer: The Northern Kentucky Area Planning Commission approved the
5 building permits associated with the project in March 2011 (Chemical
Building and Tunnel Modifications, GAC Feed Pump Station, Preliminary
Treatment Building and GAC Building, Filter Building and Tunnel
Modifications, and Retaining Walls). The permits will be released upon
the District’'s payment of $5,165.44 for the balance of fees for inspection.
The application is attached as Exhibit 7.d.

. e. Local Building Permit; and
Answer: The local building permit is addressed in 7.d. above.
. f. Plumbing Permit.

Answer: The Plumbing permit has been applied for and the contractor will
pay the $25 fee and pick up the permit. The application is attached as
Exhibit 7.f.

. a. State the length of time that the Taylor Mill Water Treatment Plant will
be out of service during the proposed construction.

Answer: The contractor is permitted to take the plant out of service for up
to 30 consecutive days between October 16™ and April 30™. The total
number of outages during the 33-month construction schedule will be
determined by the contractor’s sequencing of the work. The District does
not have this information from the contractor.
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8. b. Describe how Northern District expects to meet demand during service
interruptions.

Answer: The District restricted the plant outages to winter months when
the water conveyed from the Fort Thomas Treatment Plant to the Taylor
Mill Treatment Plant is adequate to satisfy the entire demand. Water from
Fort Thomas is pumped to the system via 3 pumps at Taylor Mill. None of
these 3 pumps can be taken out of service while the plant is out of service.

9. Refer to Northern District’'s Application, Exhibit D.

9. a. Provide a breakdown of the projects included in the miscellaneous
costs and contingencies of $4,431,720.

Answer: The miscellaneous and contingencies costs were revised
following the bid opening per the information submitted on May 15, 2011.
The revised cost is $2,451,150.00. Here is a breakdown of the costs:

Erosion Remediation Engineering $ 9,700.00
Erosion Remediation Bid $ 139,612.50
SCADA Computers & Software $ 35,000.00
Demolish Houses Bid $ 12,539.00
SD1 Land Disturbance Permit Fees $ 1,007.50
Ground Penetrating Radar Service $ 1,050.00
Building Permit Fees $ 8,153.44
Advertising Bids in Papers $ 2,724.06
Contingency (<10%) $2,241,363.50
TOTAL $2,451,150.00

9. b. Provide all correspondence, internal memoranda, notes, and electronic
mail messages in which the need for these costs was discussed.

Answer: Documents attached as Exhibit 9b.
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9. c. State whether Northern District intends to request bids on all
miscellaneous costs and contingencies. If no, identify each component for
which no bids will be requested and explain why no bids will be requested.

Answer: The Erosion Remediation project was already bid and approved
by the District’'s Board of Commissions for $139,612.50. The demolition of
two existing structures was completed for $12,539.00. The 2 proposed
SCADA computers will be purchased from a vendor and the 2 software
licenses will be purchased from a Wonderware distributor; these items are
expected to be under the $20,000 threshold for bidding so quotations will
be solicited. The miscellaneous costs to date are noted in item 9a above
and were not subject to bidding. The project contingency is expected to
be used for unidentified costs that typically arise during construction. The
District will attempt to negotiate change orders with the contractor and
engineering amendments with the engineering firms as needed to cover
items that are not currently known but are expected to occur with any
construction project.

10. Refer to Northern District’'s Application, Exhibit D. For each listed
component of “Additional Costs and O&M,” provide a breakdown of the
component and show all calculations used to determine the additional
O&M annual cost as presented.

Power Calculations:

GAC Feed Pumps 1,291,925 kWh/yr x $0.05/kWh = $64,596

Lighting 175,000 kWh/yr x $0.05/kwWh = $ 8,750
Other equipment & instruments = $ 1654
Total Estimated Annual Power $75,000

Labor Estimate: Assumed equivalent of 1 additional staff member
for operations and maintenance at $70,000 a year
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Maintenance Calculations:

GAC 21 vessels x 40,000 Ib/vessel x $1.20/Ib = $1,008,000
Building/Equipment Maintenance, 2% of construction = $ 455,800
Services (i.e. Substation Inspection & Repairs) =3$ 36,200

Total Estimated Annual Maintenance $1,500,000

TOTAL ESTIMATED ANNUAL O&M $1,645,000

11. State whether the two power generators included in the proposed

12.

construction are also intended to power the Taylor Mill Water Treatment
Plant’s raw water intake in the event of power outage.

Answer: The two proposed power generators at the Taylor Mill Treatment
Plant are not sized to provide emergency power to the raw water intake.
The raw water intake is located approximately one mile away from the
treatment plant. A separate project for $4,100,000 is planned for year
2014 (see PSC reference number 176) to install power generators at the
Licking River Pump Station. This is the intake and pumping station that
supplies raw water to the Taylor Mill Treatment Plant.

Describe the exercise plan that Northern District will use for the proposed
power generators.

Answer: The generators will be exercised in accordance with the District’s
Generator Maintenance & Reliability Standard Operating Guidelines which states
the following:

e All generators will be tested and ran under load for a 2 to 4 hour period
each quatrter.

e All generators will be ran off load for reliability and startup capabilities
for a 15 to 20 minute period.

e Semi-annually the District has a contractor visit to service the
generators for oil changes, filter changes and alarm signals.
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13.Describe Northern District’s residual management program for
conventional/GAC processes. This description shall identify and describe
all required permits necessary for the program’s operation.

Answer: Residuals are generated during the drinking water treatment
process. Residuals are composed mainly of the silt and sediment
naturally present in the river water being treated. In addition, as a result
of the flocculation and sedimentation process, the residuals also contain
trace amount of water treatment chemicals, especially coagulants that are
used in the treatment process. All water treatment chemicals used in the
process are certified to comply with ANSI/NSF Standards 60 and 61 for
use in potable water treatment.

At the Taylor Mill Treatment Plant, residuals are collected from two stages
of the water treatment process: sedimentation and spent filter backwash
water. Solids from the sedimentation process are collected through a
sludge drain system and pumped to the sludge holding tanks located
behind the sludge press building. Solids are allowed to concentrate in
these tanks. Solids from the bottom of the tanks are pumped to a belt
filter press and dewatered for off-site disposal through a beneficial reuse
program. The liquid is decanted from the sludge tanks to the spent
backwash tank through a series of decant valves. The backwash tank
also receives spent filter backwash water from the conventional filters and
sludge press filtrate water. This combined waste stream is then treated
through lamella plate settling units to remove solids so that the waste
water can then be discharged to Banklick Creek under KPDES Permit
KYG640158, Al ID: 2485. The solids from the lamella plate settlers are
returned to the sludge holding tanks for treatment though the belt filter
press. The residual solids cake from the belt filter press is collected in
dumpsters and disposed of off-site. The residual solids are permitted
under Solid Waste Permit # 059-00019 and the waste treatment process
is classified as a “Special Waste Beneficial Reuse — Registered Permit-by-
Rule”. The waste contractor is Waste Resource Management, Inc.,
located in Mason, Ohio.

10
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The GAC process will not create a residual. The vessel backwash water,
GAC truck loading, and contactor-to-waste operation will produce water
with tiny carbon particles (“fines”), but this water will be collected in the
equalization basin and returned to the head of the treatment process.

14. Refer to Plan Sheet M-09-202. Describe the need to locate a one-inch
sodium hypochlorite feed line in the proposed rapid mix area in light of the
Stage 2 D/DBP Rule.

Answer: The purpose of the one inch sodium hypochlorite feed line to the
proposed rapid mix is designed for operational flexibility if preoxidation
would ever be necessary. It would not be used under normal operating
conditions since chlorinating that early in the treatment process would
cause an increase in disinfection by-products. However, there are
situations when preoxidation with sodium hypochlorite could be employed
such as high levels of bacteriological contamination in the raw water
source from floods, combined sewer overflows or sewer system
malfunctions; taste and odor events common during hot, dry summers due
to increased algae growth; and oxidation of iron and manganese if there
are abnormally high levels of these metals in the raw water source.

15. Refer to Plan Sheet S-06-301, Section 16. Section 16 shows a three-foot
diameter drilled pier. The #7 steel reinforcement is distributed at four
locations along the vertical and horizontal axes in a formation of three
rebars spaced at five and one-half inches and totaling 12 rebars at a
cumulative perimeter length of 44 inches. In the same cross-section,
there also appear areas without any reinforcement for a cumulative
perimeter length of 56 inches in the diagonal directions between the
reinforced vertical and horizontal axes. Explain the rebar spacing in the
cross-section.

Answer: A square column as shown in Sections 3 and 13 on sheet S-06-
302 is sitting on the circular column shown in Section 16. The structural
engineer designed the elements so that some of the rebar from the
circular column would continue to the square column.

11
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16.List and describe each existing system redundancy in the Taylor Mill
Water Treatment Plant. Explain how each redundancy lessens the risk of
service disruption or enhances service reliability.

Answer: The existing system redundancy in the Taylor Mill Treatment
Plant is described below:

a. Filters — There are 8 existing filters. The filtration capacity is more
than the plant’s rated 10 MGD capacity. However, it is good
practice to have extra filtration capacity so that a clean, stand-by
filter can be ready for service as a filter currently running becomes
due for backwashing. This practice provides for a more even plant
flow rate, which leads to a more consistent finished water quality.
This also provides for the staged maintenance of filters as
necessary without a significant reduction in plant treatment capacity
while the work is in progress.

b. Chemical Feeders — Each chemical feed system has one spare
chemical feed pump. The spare feed pump can be configured to
feed to any of the chemical application points through the proper

14
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use of a series of valves. This redundancy allows for plant
operation to continue when a chemical feed pump fails because the
spare pump would be placed into service while the malfunctioning
feed pump is repaired without any interruption or reduction to the
amount of water the treatment plant is capable of producing during
the malfunction.

c. Ultraviolet Disinfection (UV) — When the UV system was being
designed, the Kentucky Division of Water required complete UV
system redundancy. This allows for a UV unit to be in service while
maintenance is performed on the other unit.

d. High Service Pumps — There is redundancy in the high service
pumping. This allows for continued pumping of treated water out of
the Taylor Mill Treatment Plant to meet a wide range of system
demands that can vary considerably throughout the year. It also
allows for continued pumping when a high service pump requires
maintenance.

17.List and describe system redundancy in the proposed facilities. Explain
how each redundancy will lessen the risk of service disruption or enhance
service reliability.

Answer: The GAC vessels provide 20 minutes of Empty Bed Contact
Time at the plant’s rated capacity of 10 MGD with all 14 vessels in service.
There are no redundant GAC vessels, and the District does not see a risk
in this decision. Although the Empty Bed Contact Time would be reduced
if units were taken out of service, the carbon replacement frequency could
be increased to produce comparable effluent quality. The District provided
two methods of backwashing the GAC vessels — one through a pump
using GAC-treated water as the supply and one through a connection to a
transmission main along Grand Avenue. The connection to the
transmission system will serve as a backup in the event of a backwash
pump failure (instead of having a second backwash pump) or for times
when the process is not producing GAC treated water to serve as a supply
for backwashing the vessels. For the Preliminary Treatment Building, the
District plans 1 redundant rapid mix basin, 1 redundant flocculation basin,
and 1 redundant sedimentation basin to comply with KDOW requirements.

15
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18. For each of Northern District’'s water treatment plants, state Northern
District’s estimated costs for additional sampling and testing required to
comply with the Stage 2 D/DBP Rule. Show all calculations and state all
assumptions used to develop this estimate.

Answer: The District’'s samples will be reduced from 12 quarterly
monitoring sites in Stage 1 to 8 sites in Stage 2 for compliance. The DBP
analyses cost about $225 per sample. The total number of samples per
year for Stage 1 is 48 for a total annual cost of approximately $10,800.
The total number of samples per year for Stage 2 compliance is 32 for a
total annual cost of approximately $7,200. The difference will be $3,600
per year less for Stage 2 than for Stage 1 sampling. Samples for Total
Organic Carbon will be collected periodically on the individual contactor
and pressure vessel effluent to determine the performance of the carbon.
This analysis costs around $77 per sample. The frequency of this
sampling has yet to be determined.

19. Refer to Malcolm Pirnie, Inc., Taylor Mill Advanced Treatment
Improvements Basis of Design (Mar. 2009) at 4-7. Provide a copy of the

geotechnical consultant’s report and recommendations.

Answer: The geotechnical report is attached as Exhibit 19.

16
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EXHIBIT 7b
LAND DISTURBANCE PERMIT APPLICATION
AND STREAM CROSSING PERMIT



LAND DISTURBANCE PERMIT APPLICATION FORM

Note: The application form and supporting documentation must be completed in its entirety and delivered to Sanitation District
No. 1 - Storm Water Department, 1045 Eaton Drive, Ft. Wright, KY 41017 to begin the review process, The omission of

required items may be cause for rejection of the submitial without review.

Project Name: Taylor Mill Treatment Plant Advanced Treatment Improvements

Project Address: 608 Grand Avenue, Taylor Mill, KY 41015

Subdivision Name/Lot No.: N/A

Parcel ID From County PVA; 056-20-02-027.02

District Permit Previously Issued: [] Yes X No If Yes, Previous Permit No.:

Permit Previously Issued From Other Agency(ies): Yes []No If Yes, Describe: KPDES #KYG640000
Total Area Of Project Site {Acres): | 6.60 Total Impervious Area For Property (Square Feet): 86.654
Total Area of Land Disturbing Activities (Acres): 4.75

Property Owner: Northern Kentucky Water District Contact Person: Amy Kramer

Address: 2835 Crescent Springs Road, P.O. Box 18640, Erlanger, KY 41018

Telephone: 859-426-2734 Fax: 859-578-7893

E-mail: akramer@nkywater.org

Developer: N/A Contact Person:

Address:

"Telephone: Fax:

E-mail:

Designer: Strand Associates, Inc.® Contact Person: Christopher 8. Dent

Address: 1525 Bull Lea Road, Suite 100, Lexington, KY 40511

Telephone: 859-225-8500 Fax: 859-225-8501

E-mail: chris.dent@strand.com

Checklist: The purpose of this checklist is to expedite and facilitate the review process. This checklist gives the mmimum
requirements needed for District review, All items shall be checked as included or marked as N/A. If an item is marked as N/A,
provide an explanation in the section entitled Commenits below.

X Project Information
X Location Map
N/A Property Boundary and Adjacent Property Owners
X Clearing Limits
X Improvement Drawings (with Scale Not Sinaller Than 1 Inch Equals 100 Feet)
X Existing and Proposed Contours and Location And Description Of Benchmark Used
X Existing and Proposed Public And Private Rights-Of-Ways And Streets
X Location Of Proposed Storm Water and Water Resource Facilities Including Manholes, Pump Stations, Catch
Basins, Inlets, And Headwalls.
x Detention/Retention Facilities Clearly Identified With the Maximum Volume Capeities Labeled And Detailed
Drawings Of All Overflow Facilities
X Storm Water Facilities (Inlets, Catch Basins, Junction Boxes, Headwalls, Manholes, Etc.) Numbered And
Corresponding To The Profiles Of Storm Sewers And Culverts
N/A Maintenance Responsibility For Detention/Retention Facilities And Maintenance Activities Noted On The
Improvement Drawings
X Profiles OF All Proposed Storm Water Sewers, Culveris, And Facilities (Including Percent Grade, Pipe
Diameters, Material, And Lengths, And Invert Elevations). Profiles Shall Also Show All Existing And

February 2004 Sanitation District No. 1
Land Disturbance Permit Application Form




Proposed Public Utility (Water, Storm And Sanitary Sewer) Crossings, And All Existing Private Utility {Gas,

X Electric, Telephone, Etc.) Crossings.
X Hydraulic Grade Lines For The 10-Year And 25-Year Design Storms
X Qutlet Velocities At All Headwalls And Outlets Of Storm Sewers And Culverts
N/A Location and Identification Of Any Drainage Facility or Natural Feature On The Site or Within 100 Feet Of The
Project Boundary That Has Or Could Have An Impact On Drainage or Sediment Control
X Existing Utilities, Sewers, and Storm Drainage Structures And Facilities. Also Connections To Existing Facilities
Shown And Labeled.
N/A Adjoining Storm Drainage Structures And Facilities To Show Continuity In The Overall Storm Water Drainage

System, If This Project Is One Phase Of A Multi-Phase Development

N/A Proposed Easements

X Erosion Prevention And Sediment Control Plan

Location, Details, And Standard Drawings for BMPs (LE, Stabilized Construction Entrances, Perimeter Controls,
Inlet and Outlet Protection For Storm Sewers And Culverts, Stream Crossings)

Computations To Support all Drainage and Sediment Control Designs In A Form Meeting The District’s

X Requirements And Sealed Be The Kentucky Licensed Professional Engineer Preparing The Designs
N/A Electronic Copy Of Submittal (If Computer Generated)
Required Fees | Plan Review Fee: =$500.00
{Compute on Inspection Fee: 250.00
The Right ($50.00 Per Acre Of Land Disturbing Activities, Not To Exceed $500.00)
' Total $750.00

Comments: {Special Notes That May Pertain To Project)
Attach Additional Sheet If Necessary: [] Yes [X] No

1) Maintenance of Detention/Retention Facilities is the responsibility of the Owner,
2) Banklick Creek north of property and no improvements within 100 feet of Banklick Creek.

Certifications; The following certifications are required.

Owner/Person Financially Responsible Certification: “I hereby certify that all land disturbing construction and associated
activity pertaining to this permit application shall be accomplished pursuant to the approved plans. The information submitted
with the applications is, fo the best of my knowledge and belief, true, accurate, and complete,

Printed Name of Owner/Person Financially Responsible:

Signature; Date:

Right of Entry Certification for Inspection: “I hereby grant authorization to Sanitation District No. 1 and/or designated
representatives the right of access to the site at all times for the purpose of site inspections during the period of construction
and to perform maintenance inspections following the completion of the land disturbing activity.”

Printed Name of Owner/Person Financially Responsible:

Signature: Date:

Designer Certification: “I hereby certify to the best of my knowledge and belief that
the measures in this plan are designed to control erosion, retain sediment on the site,
and manage storm water in a manner that is in compliance with the requirements
contained in the Sanitation District No. 1 rules and regulations.”

Printed Name of Engincer: Christopher S. Dent
Kentucky PE Number: 26087

Date: {Stamp and Signature}

February 2004 Sanitation District No. 1
Land Disturbance Permit Application Form
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STRAND

ASYOCIATES, NG

ENGINEERS

Suite 100
1525 Bull L.ea Road
Lexington, KY 40511

Phone: 858-225-8500

Fax; 859-225-8501
Oflce Locations

Madisan, Wi
Jotiat, IL
Louisville, KY
Lexington, KY
Mobie, AL
Columbus, IN
" Columbus, OH
Indianapolis, IN
Milwaukee, Wi
Cincinnati, OH
Phoenix, AZ

www.strand.com

November 2, 2010

Mr. Sean Blake
Sanitation District No.1
10435 Eaton Drive

'Ft. Wright, KY 41017

Re:  Taylor Mill Water Treatment Plant Stormwater Report

Dear Mr. Blake:

Enclosed is one copy of the Northern Kentucky Water District Taylor Mill Water
Treatment Plant Stormwater Report. The report provides a brief summary of the
proposed proposed storm sewers and detention basin for the Taylor Mill Water
Treatment Plant advanced treatment improvements. Also enclosed is a completed
Sanitation District No. 1 Land Disturbance Permit as well as plan review and inspection
fee as required by Sanitation District No., 1.

Please call with any questions.
Sincerely,

STRA ASSOCIA-TEg_ INC.®
Christopher S. Dent, P.E.
Enclosure:  Report

c Jason Abbott, Malcolm Pirnie, Inc.
Amy Kramer



LAND DISTURBANCE PERMIT APPLICATION FORM

Note: The application form and supporting documentation must be completed in its entirety and delivered to Sanitadon District
No. 1 — Storm Water Department, 1045 Eaton Drive, Ft. Wright, KY 41017 to begin the review process, The gm]ssmn of

reguired items may be eaus i T the submittal without review.

Project Name: Taylor Mxll Treatment Plant Advanced Treatment Improvements

Project Address: 608 Grand Avenue, Taylor Mlll, KY 41015

Subdivision Name/Lot No.: N/A ' '

Parcel ID From County PVA: | 056-20-02-027.02

District Pem_rilPre#iously Issued: []Yes BINo If Yes, Previous Permit No.: |
Pemnit Previously Issued From Other Agency(ies): Yes []No " If Yes. Describe: I KPDES #K'YG640000
Total Area Of Project Site (Ams)i I 6.60 Total Impervious Area For Property (Square Feet): I 86.654
Total Area of Land Disturbing Activities {Actes): 4.75

Property Owner: l Northern Kentucky Water District | Contact Person: l Amy Kramer
Address; 2835 Crescent Springs Road, P.O. Box 18640, Ertanger, KY 41018

Telephone: | 859-426.2734 | Fax: | 859-§78-7893

E-mail: akramer@nkywater.org

Developer: NA | Contact Person:

Address:

Telephone: Fax: l

E-mail:

Designer: Sirand Associates, Inc.” _ Contact Person: Christopher'S. Dent
Address: 1525 Bull Lea Road, Suite 100, Lexington, KY 40511

Telephone: | 859-225-8500 | Fax: [ 8s9-225.8501

E-mail: chris.dent@strand.com

Checklist: The purpose of this checklist is to expedite and facilitate the review process. This checklist gives the minimum
requirements needed for District review: All items shall be checked as included or marked as N/A. If an item is marked as N/A,
provide an explanation in the section entitled Comments below.

X Project Information
X Location Map
N/A Property Boundary and Adjacent Property Owners
X Clearing Limits
X Improvement Drawings (with ScaIe Not Smaller Than | Inch Bquals 100 Feet)
X Existing and Proposed Contours and Location And Description Of Benchmark Used
X Existing and Proposed Public And Private Righis-Of-Ways And Streets
X Location Of Proposed Stonn Water and Water Resource Facilities Including Manholes, Pump Stations, Catch
Basins, Inlets, And Headwalls.
X Detention/Retention Facilities Clearly Identified With the Maximum Volume Capcmes Labeled And Detailed
Drawings Of All Overflow Facilities
X Storm Water Facilities (Inlets, Catch Basins, Junction Boxes, Headwalls, Manholes, Etc.) Numbered And
Comresponding To The Profiles Of Storm Sewers And Culverts
N/A Maintenance Responsibility For Detentxon/Retemlon Facilities And Maintenance Activities Noted On The
Improvement Drawings
X Profiles Of All Proposed Storm Water Sewers, Culvens, And Facilities (Includmg Percent Grade, Pipe
Diarneters, Material. And Lengths. And Invert Elevations). Profiles Shall Also Show All Existing And

February 2004 Sanitation District No, 1
Lend Disturbance Permit Application Form




X Proposed Publlc Utility {Water, Storm And Sanitary Sewer) Crossings, And All Existing Private Utility (Gas.
Electric, Telephone, Etc.) Crossings.
X Hydraulic Grade Lines For The 10-Year And 25-Year Design Storms
X Outlet Velocities At All Headwalls And OQutlets Of Storm Sewers And Culverts
NA Location and Identification Of Any Drainage Facility or Natural Feature On The Site or Within 100 Feet Of The
Project Boundary That Has Or Could Have An Impact On Drainage or Sediment Control
X Existing Utilities, Sewers, and Storm Drainage Structures And Facilities. Also Connections To Existing Facilities
Shown And Laheled.
N/A Adjoining Storm Drainage Structures And Facilitics To Show Continuity In The Overall Storm Water Drainage
System, If This Project Is One Phase Of A Multi-Phase Development
N/A Proposed Easements
X Erosion Prevention And Sediment Conlro! Plan )
X Location, Details, And Standard Drawings for BMPs (1.E. Stabilized Constmctmn Entmnces, Perimeter Controls,
Intét and Qutlet Protection For Storm Sewers And Culverts, Stream Crossings)
X Computations To Support all Dminage and Sediment Control Designs In A Form Meeting The District’s
Requirements And Sealed Be The Kentucky Licensed Professional Engmeer Preparing The Designs
N/A Electronic Copy Of Submittal (If Computer Generated) :
Required Fees | Plan Review Fee: = $500.00
(Computeon | Inspection Fes: 250.60
The Right (550.00 Per Acre OF Land Disturbing Activities. Not To Exceed $500.00)
Total $750.00

Comments: (Special Notes That May Pertain To Project)
Attach Additional Sheet If Necessary: [] Yes B No

1) Maintenance of Deténtion/Retention Facilities is the responsibility of ﬁe Owner.
2) Banklick Creek north of property and no improvements within 100 feet of Banklick Creek.

Certifications: The following certifications are required.

Owner/Person Financially Responsible Certification: “I herebj certify that all land disturbing construction and associated

activity pertaining to this permit application shall be accomplished. pursuant to the approved plans. The information submitted
with the applications is, to the best of nry knowledge and belief, true; accurate, and complete.

Printed Name of Owner/Person Financially Responsible: L\ V)4 ‘Kl/ 6{ Ly

Signature:

Date; 10/27/10

Signature:

Right of Entry Certification for Inspectlnn' “] hereby grant authorization to Sanitation District No. 1 and/or designated
representatives the right of access to the site at afl times for the purpose of site inspections during the period of construction
and to perform maintenance inspections following the completion of the land disturbing activity.”

Printed Name of Owner/Person Financially Responsible: /“- d, yahigy”

d
&Jmﬂ (nanme~— Dete: 10/ 27/10

Date:

Deslgner Certification: “1 hereby certify to the best of nry knowledge and belicf that i j / Kﬂ\ Lty

7
the measures in this plan are designed to conirol erosion, retain sediment on the site, OF KEN?-
and manage storm water in a manner that is in compliance with the requirements ;.} ‘i"‘ ',
contained in the Sanitation District No. | rules and regulations.” 'f' <

Printed Name of Engineer: thsjgnhg_&._mm
Kentucky PE Number: 26087
1/ifze

CHRISTOPHEH S

,fnmu“

o ) :‘\‘\
(Siénp Sgoire

February 2004

Sanitation District No. 1
Land Disturbance Permit Application Form




Repﬁbrt j

Taylor Mill Water
Treatment Plant
Stormwater Report

Northern Kentucky
Water Distict

October 2010



Report for

Northern Kentucky Water District

Erlanger, Kentucky

Taylor Mill Water Treatment Plant
Stormwater Report

Prepared by:

STRAND ASSOCIATES, INC.®
1525 Bull Lea Road, Suite 100
Lexington, KY 40511
www.strand.com

October 2010

.......
ccccc

STRAND
ABSOCIATES, INE.'
ENBIMNEEIMS



TABLE OF CONTENTS

Page No.
or Following
TAYLOR MILL WATER TREATMENT PLANT STORMWATER REPORT
Project Descriplion ... ... ettt e et eaneens 1
SHOMM SEWET DESION ... ittt ettt et a e e nean e 1
Detention Basin Design ... v e e e s 1
Erosion Prevention and Sediment Control Design............ccooiiiiiiie e, 2
TABLES
Table 1 Predevelopment versus Postdevelopment Peak Flow Rates ................... 2
Table 2 Peak Storage Elevation in Detention Basin...............cccocovvvvieec e, 2
Table 3 Detention Basin Overflow Structure Details.............ccovivvvvcee e 2
APPENDICES

APPENDIX A-HYDRAFLOW STORM SEWER MCDEL RESULTS
APPENDIX B-HYDROCAD MCDEL RESULTS



Northern Kentuclﬂ Water District, Erlanger, Kentucky Taylor Mill Water Treatment Plant Stormwater Report

PROJECT DESCRIPTION

The Northern Kentucky Water District (NKWD) has developed plans to construct advanced treatment
improvements at the Taylor Mill Water Treatment Plant, located at 608 Grand Avenue in Taylor Mill,
Kentucky. The proposed improvements at the site include the removai of two existing water treatment
plant sedimentation basins and the construction of a Granular Activated Carbon (GAC) building, GAC
feed pump station, generator pad, and substation. Additional driveways will be constructed to allow for
fruck access through the GAC building.

The majority of the runoff from the existing site is currently conveyed through a series of storm sewers
before discharging at a headwall at the northern end of the project site. An existing drainage ditch
conveys the flow from the headwall to Banklick Creek, located approximately 180 feet from the
" discharge point. There is also existing runoff that sheet flows from portions of the site to the Banklick
Creek. Approximately 6.09 acres of the site were analyzed for this report. No improvements or
modifications from the existing conditions are proposed for the portion of the site not analyzed. The
project site does not currently have any stormwater detention; however, the proposed design includes a
detention basin to detain stermwater runoff resulting from the proposed development.

In an effort to promote sustainable alternatives or green infrastructure at the project site, NKWD plans
to construct a 12,500-square-foot vegetative roof on the GAC building. The vegetative roof will result in
water quantity reductions and water quality improvements from the new GAC building. In addition, the
proposed detention basin includes a sand filter in the bottom of the basin to further improve the water
quality as runoff leaves the site and discharges to Banklick Creek.

STORM SEWER DESIGN

New storm sewers have been inciuded in the design of the advanced treatment improvements at the
site to convey stormwater runoff to the proposed detention basin and to the existing infrastructure
system. The diameter of the new storm sewers ranges from 12 inches to 15 inches, and the length is
approximately 630 feet. The storm sewers were modeled for a range of design storms to confirm
capacity and hydraulic grade lines. Appendix A contains a copy of the model output for the storm
sewers. The standard Sanitation District No. 1 details and notes are referenced in the drawings for the
proposed storm sewer structures, including inlets and manholes.

DETENTION BASIN DESIGN

The advanced treatment improvements at the site result in an additional 0.45 acres of impervious
surfaces. As a result, a stormwater detention basin has been proposed at the northern end of the site to
detain stormwater runoff at or below predevelopment flow rates. The detention basin also includes a
sand filter in the bottom of the basin to improve water quality before discharging near the location of the
existing headwall.

The total storage capacity of the detention basin is 10,256 cubic feet (0.24 acre-feet). Stormwater
modeling was generated for a range of design storms to confirm the postdevelopment peak flow rates
were equal to or smaller than predevelopment peak flow rates. Appendix B contains a copy of the
model output for the detention basin.

Prepared by Strand Associates, Inc.® 1
RACIN\Documents\Reports\Archive\201WSD1 of Northern KY\Taylor Mill WTP SW1547002_cjr.oct\ReporfiStormwater Report.docx\10/14/2010



Taylor Mill Water Treatment Plant Stormwater Report

Northern Kentucl_q Water District, Erlanger, Kentucky

Table 1 is a summary of the predevelopment and postdevelopment peak flow rates. For each of the
design storms analyzed, the postdevelopment peak flow rates are smaller than the predevelopment
peak flow rates. Table 2 is a brief summary of the peak flow elevaticns in the detention basin for the
design storms analyzed. Table 3 is a summary of the outlet control structure within the detention basin.
A detail of the outlet control structure is included in the design plans, Sheet C-105-02.

Area | CN | Q-2yr | Q-10yr | Q-25yr. | Q-50yr | Q-100 yr
Unit (AC) {CFS) | (CFS) {CFS) {CFS) (CFS)

Existing Runoff from Site (CFS) 6.09 81| 14.76 26.21 33.36 38.12 45.18
Proposed Runoff to Detention 2.07 86 6.26 10.32 12.79 14.76 16.82
Basin (CFS)
Proposed Basin Outflow (CFS) 2.86 7.78 9.60 10.81 11.94
Proposed Runoff Not to Detention 4.02 85| 11.66 19.50 24.29 2812 32.12
Basin (CFS)
Proposed Combined Runcff From 14.07 26.08 32.94 37.94 42.99
Site (CFS)
Percent Reduction of Runoff 4.90% | 0.50% 1.28% 311% 5.09%

Table 1 Predevelopment versus Postdevelopment Peak Flow Rates

Total Volume Total Volume Peak Outflow
Year Storm Peak Elevation {cu ft) {AC-t) {CFS)
2 499.53 3,731 0.0857 2.86
10 500.08 5,144 0.1181 7.78
25 500.33 5,890 0.1352 9.60
50 500.54 6,551 0.1504 10.81
100 500.77 7,301 0.1676 11.94

Table 2 Peak Storage Elevation in Detention Basin

Openings Dimensions Orientation Elevation
Outflow Pipe 18-inch diameter 494.00
Inflow Sand Filter 6-inch diameter 495.50
Inflow Orifice 1 12-inch W x 6-inch H Vertical 498.00
Inflow Orifice 2 20-inch W x 6-inch H Vertical 499,50
Inflow Orifice 3 20-inch W x 6-inch H Vertical 499.50
Inflow Qrifice 4 24-inch W x 24-inch L Horizontal 501.00
Emergency Spillway 5 feet 501.50

Table 3 Detention Basin Overflow Structure Details

Prepared by Strand Associates, Inc.® 2
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Northern Kentuclﬂ Water District, ErIanger, Kentucky Taylor Mill Water Treatment Plant Stormwater Report

EROSION PREVENTION AND SEDIMENT CONTROL DESIGN

A variety of erosion control measures were included in the design to minimize the impacts of
sedimentation during construction. The measures include the following:

Aggregate-lined construction entrance.

Concrete washout area located adjacent to construction entrance.
Silt traps around existing and proposed storm inlets.

Stone check dams in the existing drainage ditch.

Silt fence along northern (downhill) edge of limits of disturbance.
Erosion control blanket on all disturbed slopes.

Temporary standpipe within the detention basin during construction.

Noghwh =

The erosion control plan is included in the design plans, Sheet C-01-105. The typical details associated
with the erosion control plan are included in the design plans, Sheet C-01-502.

Prepared by Strand Associates, Inc.® 3
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APPENDIX A
HYDRAFLOW STORM SEWER MODEL RESULTS




Hydraflow Storm Sewers Plan
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Storm Sewer Tabulation Page

Station Len | DrngArea | Rnoff | Areaxc Tc Rain To_tél’ . Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
— cocft iy | flow | full 3
Line J:e Incr | Total Incr | Total | Intet | Syst . S.ize Slope|{ Dn Up Dn Up Dn Up
() | (ac) | {ac) | (C) {min) | (min) [(infhr) | {cfs) |{cfs) |(fis) | (in) | (%) {ft) () m | m {m L))

1 | End (9541|000 [1.00 {000 (000 060 |00 (111 |53 [3.18 [17.30| 439 | 15 | 7.18 [502.00 |508.85 |502.71 |500.56 |504.00 |516.00 |A Outfail
2 1 53281032 |079 [ 070 |0.22 |01 100 |104 | 54 |224 |19.78| 3.03 15 | 9.38 |508.85 |[513.85 |509.81 |514.45 [516.00 |522.20 |A
3 2 5474047 {047 | 040 (019 019 | 10.0 {100 |55 |1.04 |18.82]| 210 15 | 8.49 {513.85 {51850 51467 |518.9 522.26 .'.522.50 A
4 1 4859000 (021 {000 [000 |O.19 |00 108 {54 |1.01 [ 358 | 244 | 12 | 1.01 | 50813 |509.62 |509.84 |510.05 |516.00 |518.00 | Roofdrain -
§ 4 |3852|000 (014 |000 |0.00 {043 |00 (105 |54 |o.68 | 358 | 213 | 12 [ 1.01 | 50862 |510.01 [510.19 (510.36 {518.00 |518.00 | Roofdrain
6 5 |4194{000 [0.07 ]000}000 (006 |00 |100 |55 |0.35 | 3.56 | 1.6 12 | 1.00 | 510.01 |510.43 [510.48 |510.68 |518.00 | 518.00 | Roofdrain
7 4 500 {007 |0.07 {090 |006 (006 | 100 |100 |55 [0.35 | 056 | 283 6 1.00 | 51012 |510.17 | 51042 | 510.47 |518.00 |518.00 | Downspout
8 L 5.00 |0.07 |007 {090 (006 |00 | 100 [10.0 |55 |035 2 056 1283 ) 6 1.00 |[510.51 |510.56 |510.81 |510.86 |518.00 | 518.00 | Downspout
9 € 500 |0.07 [0.07 [ 090 {006 {006 | 100 |10.0 |55 {035 | 0.56 . 2.83 6 1.00 {510.93 |510.98 [511.23 |511.28 |518.00 | 518.00 | Downspout
10 | End |146.63|0.00 j0.70 ;| 0.00 {0.00 j0.41 [0.0 |[107 |54 218 }1099[ 382 | 15 | 2.80 |502.00 |506:25 |502.50 |506.84 |504.00 |515.50 |8 Qutfall
11 10 (2768|012 [058 [090 {011 (029 | 100 [105 |54 |1.58 |2675; 342 15 | 17.16(509.25 | 51400 ;509.75 [514.50 151550 |52250 |B
12 11 {70.31|046 |046 040 |0.18 |0.18 | 100 |10.0 [ 55 (1.02 [18.06} 2.24 18 [ 7.82 | 51400 | 519.50 |514.67 |519.80 {52250 |523.50 {B
13 |10 i58.93j012 {042 | 095 !0.41 |0411 | 100 [100 |55 |083 |2145| 257 15 _13' D3|511.50 |518.00 |511.82 |51832 [51550 | 522,10 {C
14 |(End | 5572|013 [0.13 | 060 |0.08 |008 | 100 ;100 | 55 |043 399 | 241 12 N 1..26 _51 5._30 516.00 |515.58 |516.28 |520.30 |520.16 |E Outfall
15 End | 17.51 {0.16 |0.38 | 0.85 |0.14 [(033 | 100 (114 | 62 1.70 6.02 | 3.82 12. | 288 5'1 3.00 ‘[ 513.50 |513.55 . 514.05 §17.00 [517.86 |F Qutfall
16 15 (4952016 |0.22 .0.85 014 [019 {100 |11.0 {583 [1.01 6.03 | 2.37 12 | 2.87 |513.50 (51492 514.25 1615.35 |517.86 [520.16 (F
17 16 | 17.23]0.00 |0.06 (000 |[0.00 ]O.O5 |00 |108 |53 |028 | 120 | 1.2 8 099 151492 (515.09 | 51546 | 51546 |520.16 | 523.00 | Roofdrain
18 17 5773|000 |003 | 000 |0.00 003 [ 00 {100 |55 |015 | 1.21 | 1.28 8 1.00 |515.09 | 51567 |515.52 |515.85 |523.00 |523.00 | Roofdrain
19 {17 500 (0.03 003 |0.50 |00 |0.03 ;100 (100 (55 (015 | 0.56 | 1.77 & 1.00 {51526 }515.31 |51 552 §156.51 | 623.00 |523.00 | Downspout
20 |18 | 500|003 005 |090 003 [00s [100 [100 |55 |o45 | o056 |208| & |1.00 |51584 |51589 [516.04 51609 |523.00 [523.00 | Downspout
f'roje_ct File: Taylor Mill Storm Sewers 100.stm . ’ Number of lines: 20 Run Date: 10-11-2010

NOTES: Intensity = 53.90 / {Inlet time + 8.50) » 0.78; Retum period= 10 Yrs. ; c=cir. e=ellip b=box

Hy&aﬂw Storm Sewers 2008 v12.01



Inlet Report Page 1
Line intet ID = Q Q Q |Junc | Curbiniet Grate Inlet Gutter Inlet. ‘Byp
No CIA jcarry | capt | byp |type —_— _ line

. Ht L |area L w Seo W | Sw | Sx n | Depth| Spread | Depth| Spread | Depr | No

(cfs) | (cfs) | (cfs) | {cfs) | Gny | (f) |(safty [ () | () [ (A | (R) | {feAR) | (RAFR) ) U] " ) (®) |

1 MH A2 0.00 (000 |0.00 {0.00 |MH 0.0 {000 |000 |0.00 |0.00 |Sag |0.00 |0.000 |0.000 |0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
2 SCI A3 124 |000 {124 {0.00 [Comb| 4.0 {200 [400 |200 |Z00 Sag [2.00 |0.050 |0.020 {0.000 | 0,17 | 5.50 0.17 | 550 0.0 Off
3 SYD A4 1.04 (000 11.04 (000 |DrGrt| 0.0 |0.00 (200 ]2.00 2;00 ] Sag {2.00 |[0.0200.020 {0.000 | 0.12 | 1432 | 012 | 1432 | 0.0 Off
4 Roofdrain 000 |0.00 |0.00 |0.00 |MH 0.0 1000 |0.00 [0.00 {0.00 Sag 0.00 |(0.000 |0.000{0.000 | 0.00 | 0.00 0.00 | 0.00 0.0 Off
5 Roofdrain 000 |0.00 |0.00 |0.00 [MH 00 (000 (000 (000 (000 |Sag |0.00 |0.000|0.000[0.000} 0.00 | 0.00 0.00 | 0.00 0.0 Off
6 Roofdrain 000 |0.00 |0.00 [0.00 (MH 0.0 |000 |0.00 |0.00 [0.00 {Sag |0.00 |0.000|0.000 ;0.000} 0.00 | 0.00 0.00 | 0.00 0.0 Off
7 Downspout 035 |000 |035 |000 (DrGt| 0.0 [0.00 (200 |200 |200 |Sag |2.00 |0.020|0.020 {0000 006 | 7.94 006 { 7.94 0.0 '. off
8 Downspout 0.35 000 |035 (000 |[DrGet| 0O |0.00 |200 (200 200 |Sag [200 |[0.020)0.020 0000} 0.06 | 7.94 006 | 7.94 0.0 Off
9 Downspout 035 |000 (035 |000 {DGrt| 0.0 (000 |200 |200 (200 |Sag |[2.00 |0.020|0.020{0.000| 0.06 { 7.94 006 | 7.94 0.0 Off
10 MH B2 000 |000 {0.00 |0.00 [MH 00 {000 000 |000 |0.00 |Sag |0.00 (0.000]0.000 |0.000 | 0.00 | 0.00 0.00. 000 | 0.0 Off
1 SiB3 060 (000 |060 |000 (DGrt| 00 |(0.00 {200 |2.00 |200 |Sag |[200 |0.020 |0.020 |0.000 | 0.09 | 10.51 | Q.09 | 1051 | 0.0 Off
12 SYD B4 102 |000 (102 |000 (DGt | 0.0 |0.00 (200 |200 {200 [Sag |[2.00 ;0.020 |0.020 |0.000 | 0.12 | 14.14 012 | 14.14 | 0.0 Off
13 SCIC1 063 |(0.00 |063 (000 [Comb| 40 (200 |4.00 |200 [200 |[Sag ;2.00 |0.050 :0.020 [0.000{ 011 | 2.50 0.11 | 2.50 0.0 Off
14 SCIE1 043 |0.00 |043 |000 |Comb| 40 (200 |4.00 }200 _ 200 |Sag 200 }[0.050 ;0020 }0.000| 0.09{ 1.80 0.09 | 1.80 0.0 Off
15 | SIF1 075 |000 |075 |000 [Dran| 00 |000 {200 {200 |200 Sag |2.00 10.020 {0.020 {0.000 [ 0.10 | 11.93 | 0.10 | 11.83 | 00 | OF
16 StLF2 075 (000 |[0.75 [000 |DrGt| 0.0 |000 [200 {200 |200 |S=g {200 |0.020.|0.020{0:000| 0.10 | 11.93 | 0.10 | 1193 | 0.0 Off
17 Roofdrain 000 |000 {0.00 |0.00 |MH 0.0 |0.00 [0.00 ]0.00 |0.00 [Sag |0.00 [0.000 0.000 | 0.000 | 0.00 | 0.00 0.00 { 0.00 0.0 Off
18 Roofdrain 000 (000 (0.00 [0.00 |MH 0.0 {000 000 |O00 |0.00 |Sag |0.00 |0000|0.000 |0.000| 0.00 | 0.00 0.00 | 0.00 0.0 Off
19 Downspout’ | 015 (000 (0415 [0.00 |DeGrt) 0.0 000 |200 (200 |2.00 |Sag 200 }0.0200.020 |0.000| 0.03 | 5.38 0.03 | 538 0.0 Off
20 Downspout 0..15 0.00 (0.15 {000 (DGt | 00 |000 (200 200 |200 §Sag |2.00 |0.020|0.020 |0.000|-0.03 | 538 0.03 | 5.38 0.0 Off

" Project File: Taylor Mill Storm Sewers 100.5tm

Number of lines: 20

Run Date: 10-11-2010

NOTES: [nlet N-Values = 0.016 ; Intensity = 53.80 / {Inlet fime + 8.50) » 0.78; Relurn'beriod = 10 Yrs.; *Indicates Known Q added. All curb inlets are Horiz throat.

Hydraflow Sterm Sewers 2008 v12.01



Proj. file: Taylor Mill Storm Sewers 100.stm

Storm Sewer Profile
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Proj. file: Taylor Mill Storm Sewers 100.stm

Storm Sewer Profile
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Proj. file: Taylor Mill Storm Sewers 100.stm

Storm Sewer Profile
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Storm Sewer Profile Proj. file: Taylor Mill Storm Sewers 100.stm
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Storm Sewer Profile Proj. file: Taylor Mill Storm Sewers 100.stm
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Proj. file: Taylor Mill Storm Sewers 100.stm
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Proj. file: Taylor Mill Storm Sewers 100.stm

Storm Sewer Profile
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Hydraflow Storm Sewers Plan
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Storm Sewer Tabulation | Pege 1
Station | Len | DrngArea |Rnoff| AreaxC Te Rain | Total | Cap | Vel Pipe invert Elev HGLElev |Gmd/RimElev | LineID
coeff () | flow | full
Line L.Ii.:e incr | Tetal Incr | Total | Inlet | Syst Size | Slepe| Dn Up Dn Up Dn Up
(ft} ; {ac) | (ac) | (C} {min) { (min} | (infhr) | {cfs) |{cfs) |(ft's) | (in) | (%) | () () () () (Y )

1 End | 95411000 }1.00 (000 [0.00 [060 |00 {111 |60 |360 |17.30| 461 | 15 |7.16 |502.00 |508.85 |502.76 |509.61 |504.00 {516.00 |A Outfal
2 |1 |5326(032 (079 {070 |022 |041 | 100 (104 |61 [253 [19.78) 3.19 | 15 | 9.38 |508.85 |513.85 |509.87 {514.49 [516.00 |522.20 |A

3 |2 |[5474|047 {047 |040 [0.19 |019 [ 100 [100 |63 [1.18 |1882| 219 | 15 | 849 |513.85 |518.50 |514.72 |518.93 |622.20 52250 |A

4 |1 |4859|000 |0.21 J0.00 [0.00 j0.19 {00 [107 |61 [1.15 | 358 [ 253 [ 12 | 1.01 |509.13 {50962 |508.91 |510.07 {516.00 ]518.00 |Reofdrain
5 |4 |3852|000 [014 |000 |000 {013 |00 {104 |61 |o77 | 388|222 | 12 |1.01 |s0062 51001 |510.23 |510.38 |518.00 |518.00 |Roofdrain
6 |5 |4194}000 [0.07 |0.00 {0.00 {006 [00 [100 {62 |[039 | 356|168 | 12 | 1.00 |510.01 {51043 |510.51 |510.70 |518.00 |518.00 | Roofdrain
7 |4 500 [0.07 [0.07 {090 |0.06 {006 |100 (100 [63 [039 056|297 | 6 | 100 |51012 |510.17 [510.44 |510.49 |518.00 |518.00 | Downspout
8 |5 |500]cor [007 |090 [0.08 [0.06 | 100 [100 |63 039 |0s6 | 297 | 6 |1.00 |51051 51056 [510.83 [510.88 |518.00 {518.00 | Downspout
g |6 5.00 [0.07 007 |[090 |0.05 |0.06 | 100 |100 |63 039 | 056 (297 | 6 |1.00 |510.93 |51098 [511.25 | 511,30 |518.00 |518.00 | Downspout
10 | End {146.63{0.00 |0.70 | 000 |{0.00 [0.41 [ 0.0 (106 |[6.1 [247 |10.99| 399 | 15 {290 {502.00 |506.25 |502.63 |506.88 |504.00 {515.50 |B Qutfall
1 |10 {27.68|0.12 |0.58 {080 [0.11 |0.28 [10.0 |105 [6.1 [1.79 |2675| 356 | 15 | 17.16]509.25 | 51400 |509.79 |514.54 |515.50 |522.50 |B

12 |11 |70.31|048 |046 | 040 {0.18 |0.18 | 10.0 [10.0 |63 [1.15 |[18.06| 233 | 15 | 7.82 |514.00 [519.50 |514.72 [519.93 |522.50 52350 |B

13 |10 |s883|012 {012 |095 |0.11 (011 | 100 }10.0 |63 |071 |2145| 2668 | 15 | 11.03|511.50 [518.00 [511.84 |518.34 |51550 [52210 [C

14 | End | 5572|013 013 |o060 |008 |008 | 100 |100 |63 049 | 399 | 251 | 12 [ 126 51530 [516.00 |515.60 |516.30 | 52030 |520.16 | E Outfal
15 | End [17.51|0.16 [0.38 |0.85 [0.14 |033 [100 |11.3 |59 (193 | 602 [ 401 | 12 [286 |513.00 {51350 [513.59 514,00 |517.00 [517.86 | F Outfall
16 |15 [4052|016 |022 |085 [044 |019 [100 [110 |60 114 | 603 | 248 | 12 | 287 |s1350 |s14.92 |51431 |51537 |s17.88 .520.16_. F

17 |16 {17.23]000 |008 |0.00 |000 |0.05 |00 |108 |61 (033 | 1201123 | 8 | 099 |51492 {51500 51550 |515.50 |520.16 |523.00 | Roofdrain
18 {17 (5773|000 (003 |000 |000 |003 |00 (100 {62 [047 [ 121|132 | 8 |[1.00 |51509 |51567 |515.56 |515.86 |523.00 |523.00 |Roofdrain
19 [ 17 [ 500 [003 {003 |090 |003 [003 [100 |100 |63 017 | 056 )| 160 | 6 [1.00 |51626 |515.31 | 51556 |515.55 |523.00 |523.00 | Downspout
20 |18 | 500 (003 003 |00 003 003 |100 [100 |63 [047 {086 ]217] & [100 51584 [51580 |51605 |516.10 | 52000 {52300 Daownspout

Project File: Taylor Mill Storm Sewers 100.stm

Number of lines: 20

Run Date: 10-11-2010

NOTES: Intensity = 50.50 / (Infet time + 7.30) # 0.73; Return pericd= 25 Yrs. ; ¢=c¢ir e =ellip b=box
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Inlet Report Page 1

Line tnlet ID = Q Q Q |Junc | Curbinlet Grate Infet Gutter Inlet Byp
No ClA jcamy | capt | byp |type line
N Ht L area L W So W Sw Sx n Depth| Spread | Depth | Spread | Depr | No
(cfs) | (cfs) | (ofs) | (cfs) {in) | (ft) [(saft)] () | (M) | (R/RO) | (F) | (FUFE) | (AR (M ] () () {in)
1 MH A2 000 [000 |000 {000 |MH | 00 |000 |000 {000 |0.00 |Sag |0.00 0.000 | 0.000 |0.000]| 000 [ 0.00 | 000 | 000 |00 | Of
2 | SCIA3 140 |000 [1.40 |0.00 [Comb| 4.0 |2.00 [4.00 [200 [2.00 |Sag ”2:.'00' 0.050'10.020 |0.000 | 0.19 | 650 | 0.19 [ 650 | 0.0 | Of
3 SYD A4 118 [000 {118 |0.00 |DrGit| 00 |0.00 |200 |200 |2.00 |Sag 2._00 0,020 0.020°|0.000 | 0.13 | 1537 | 0.13 | 1537 | 0.0 | Off
4 Roofdrain 000 {000 {000 |000 [MH | 00 |CO0 [0.00 000 [0.00 |Sag |0.00 |0.000 ]0.000 0.000 c.00 | 000 | 0.00 000 |00 | on
5 Roofdrain 000 /000 {000 |0.00 [MH | 00 |000 [000 (000 [0.00 [Sag {0.00 |0.000)0.000 0.000| 000 000 |000} 000 |00 | Of
6 Roofdrain 0.00 |0.00 |0.00 |000 [MH | 00 {000 |0.00 [0.00 {0.00 |Sag |0.00 |0.000{0.000 |0.000| 000 | 000 | 000} 000 |00 | of
7 Downspout | 039 |0.00 (038 |0.00 |DiGt| 0.0 [0.00 |200 (200 {200 [Sag ;200 |0.020|0.020 (0.000] 0.06 | 845 | 006} 845 |00 | Of
8 Downspout 0.3 000 [039 [0.00 |Drart| 0.0 {000 |200 {200 [200 |Sag 1200 |0.020 |0.020 (0000] 006 | 845 | 006 | 845 .| 00.| O
9 Downspout 039 |000 [039 |0.00 |DGt| 0.0 [0.00 [200 (200 |200 |[Sag |2.00 |0.020 |0.020 |0.000 | 0.06 | 845 | 006 | 845 |00 | oOff
10 | MHB2 000 000 [000 |ooo |MH | 0o |eoo |000o |000 |0o0 |sag [0.00 |0.000 |0.000 |0.000( 0.00 | 000 | o000 | 000 |oo | o
11 | sIB3 068 [000 [068 |000 |DiGt| 0.0 |000 [200 |200 |200 |Sag |2.00 |0.020|{0.020 |0.000 | 0.09 | 1124 | 0.09 | 1124 | 0.0 | OF
12 | SYDB4 115 |0oo [1.15 [coo |Dot| oo |ooo 200 |200 |200 |Sag {200 |0.020]0.020 |0.000 | 0.13 [ 1518 | 0.13 | 1518 | 0.0 | Off
13 | scic1 071 |00 |o71 [000 |comb| 40 |200 400 |200 |20 Sag |200 |0.050}0020 |0.000| 012 300 | o012 | 300 |00 | OF
14 | SCIE1 049 |0.00 [0.48 |0.00 [Comb| 4.0 [2.00 [4.00 |200 ]2.00 |[Sag |2.00 |0.050 |0.020 [0.000] 010 | 200 | 0.10 | 200 |00 | Of
15 | SIF1 0.85 |[0.00 |0.85 {000 !DiGt | 0.0 000 |200 [200 {200 [Sag |2.00 |0.020 [0.020 {0.000{ 011 | 1277 | 0.11 | 1277 (00 | Of
16 | SIF2 085 |000 |085 {000 |DGrt| 00 {000 !200 (200 |200 |Sag |2.00 [0.020(0.020 {0.000| 011 | 1277 { 011 | 1277 |00 | Of
17 | Roofdrain 000 |000 [000 |000 {MH | 0.0 |[0.00 [00C (000 {0.00 |Ssg |[0.00 |0.000 |0.0000.000] 0.00 | 0.00 | 0.00 | 0.00 |00 | OfF
18 | Roofdrain cooc 000 |000 [000 |MH | 00 [000 }000 [000 |0.00 sag - [0.00 |0.000 |0.000 [c.000 | 0.00 | 000 | 000 | 000 |00 | oF
19 Downspout 017 000 |07 |oco [Drert| 00 |000 [200 |200 |200 |Seg |200 |0.020 0020 [0.000| 004 | 566 | 004 | 566 |00 | off
20 | Downspout 017 [000 |047 |000 |Dret | 00 [0.00 [200 |200 [200 |Sag [200 }0.020|0.020 |0.000 | 0.04 | 566 | 0.04 | 566 |00 | Of
Praject File: Taylor Mill Stormn Sewers 100.5tm Number of fines: 20 o | Run Data: 10-11-2010

NOTES: Inlet N-Values = 0.016 ; Intensity = 50.50 / (In.let time + 7.30) # 0.73; Retum period = 25 Yrs. ; * indicates Known Q added. All curb inIets_are;Horiz throat.
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Storm Sewer Profile

Proj. file: Tayior Mill Storm Sewers 100.stm
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Storm Sewer Profile

Proj. fite: Tayior Mill Storm Sewers 100.stm
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Storm Sewer Profile

Proj. file: Taylor Mill Storm Sewers 100.stm
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Storm Sewer Profile

Praj. file: Taylor Mill Storm Sewers 100.stm
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Hydraflow Storm Sewers Plan
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Project File: Taylor Mill Storm Sewers 100.stm Number of lines: 20 Date: 10-11-2010 '
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Storm Sewer Tabulation Pege 1
Station Len | DmgArea | Rnoff AreaxC Te Rain | Total | Cap | Vel Pipe Invert Eiev HGL Elev Gmd / Rim Elev Line iD
coeff (] flow | full -
Line '!'o Incr | Total Iner jTotal | Infet | Syst Size | Slope| Dn Up Dn Up Dn Up
Hre (_ﬂfl (ac) | (ac) | (C) {min} { (min) | (infhr} (cfs) | (cfs) (fts} | (in) | (%) ) ) - (M) (f) () (it}

1 End | 9541 |0.00 |1.00 |0.00 |0.00 (060 (00 [11.0 |7.0 |419 |17.30} 492 15 | 7.18 |502.00 |{508.85 |502.82 __509_.67 _ 504.00 |516.00 |A Qutfall
2 1 53.28 |0.32 |0.79 | 070 [0.22 |04 10.0 |104 | 71 294 [19.78} 3.4 15 | 9.38 |sos.as |513.85 |500.96 514.54_ . 5{6.00 |522.20 |A
3 2 5474 |0.47 |047 | 040 |0.19 (019 [ 10.0 [10.0 |73 |1.37 |18.82] 231 15 | 8.49 [513.85 |518.50 |514.80 |518.97 |522.20 52250 |A
4 1 48.59.|0.00 |0.21 | 0.00 000 {0.18 (0.0 |[107 |71 1.33 | 358 | 266 | 12 | 1.01 |509.13 |509.62 |510.00 |510.11 |516.00 | :_51 8_.00 _| Roofdrain
5 4 38.5210.00 (014 (000 [0.00 |043 |00 |104 |71 090 | 358 | 234 | 12 | 1.01 |509.62 |510.01 [510.28 |510.41 |518.00 |518.00 | deﬁ:_llain .
6 5 4194{000 |007 | 000 {000 (006 |00 (100 |73 {046 | 3.5 | 1.76 12 | 1.00 ;510.01 |510.43 |510.55 |510.72 | 518.00 |518.00. | Roofdrain
7 4 5.00 {007 |00O7 | 090 [006 |005 | 100 (100 {73 {046 | 0.56 | 3.18 6 1.00 {51012 | 510.17 | 51046 |510.51 |518.00 | 518.00 | Downspout
8 5 500 {0.07 |0.07 | 090 {006 (005 |10.0 |100 |73 1046 } 0656 | 3.18 6 1.00 {51051 |510.56 |510.85 |510.80 |518.00 | 51_8.-00_ { Downspout
9 6 500 (007 007 |090 006 |006 |100 {100 |73 !046 | 0.56 | 3.18 6 1.00 {510.83 |510.98 |511.27 |511.32 | 518.00 518.0ﬁ ' Dowh.sp'o.ut
10 End {146.63|000 (070 |0.00 |Q.00 (041 |00 1_0._6 741 2.88 1099} 4.23 15 | 2.90 |502.00 |506.25 |502.68 |506.93 |504.00 | 51550 |B Ol;ll'fa!l
1" 10 |2768|0.12 {058 |0.90 [0.11 |0:20 | 10.0 [105 | 7.1 208 | 2675} 3.75 15 | 17.16| 509.25 |514.00 | 509.83 |514.58 | 515.50 |522.50 |B
12 11 |7031{046 {046 |040 {018 |0.18 | 10.0 [100 |73 1.34 }18.06} 2.45 15 | 7.82 | 514.00 | 51950 | 514.78 ) 519.96 |522.50 52350 |B
13 |10 |58.93|012 (012 | 095 [0.11 (041 | 100 [100 |73 |083 |2145] 2.79 15 | 11.03|511.50 |518.00 | 511.86 |518.36 | 51550 (52210 |C
14 End | 55.72}0.13 |0.13 | 060 [0.08 |(008 | 100 [100 |73 057 | 3.99 | 2.62 12 | 126 |51530 |516.00 | 51562 |516.32 |520.30 |520.16 | E Outfall
15 End | 1751016 |0.38 |0.85 [0.14 |033 | 10.0 (113 | 69 2235 | 6.02 | 427 12 | 2.86 | 51300 [513.50 | 51364 [514.14 | 5{7.00 |517.86 |F Quifal
16 15 [4952 016 |0.22 | 085 [0.14 ;0.19 .10.0 110 |70 |1.33 | 603 | 265 12 | 2.87 | 51350 51492 :514.37 |51541 |517.86 |520.16 |F -
17 16 (1723 (0.00 j0.06 |0.00 |000 ;005 |00 [107 |7.0 |O.38 1.20 | 1.28 8 0.99 |514.92 |515.09 |51555 |516.86 |520.16 |523.00 Rﬁﬁ:ﬁ:lrairi
18 17 |S57.73(0.00 (003 | 000 |000 |003 |00 (100 |73 |0.20 | 121 | 1.38 8 1.00 |515.09 |51567 |51562 [515.88 |523.00 |523.00 |Roofdrain
19 (17 500 |0.03 |003 |090 (003 (003 | 100 |100 |73 |020 | 056 | 1.57 6 1.00 |515.26 [515.31 [ 51559 | 51559 |523.00 |523.00 Douﬁ'lspout
20 18 500 (003 |003 |090 |003 |0.03 |10.0 |100 |73 020 _ 0.56 | 2.28 6 1.00 151584 (51589 [516.06 |516.12 | 52300 |523.00 | Downspout

Project File: Taylor Mili Storm Sewers 100_stm

Number of lines: 20

Run Date: 10-11-2010

NOTES: Intensity = 44.82 / {Inlet time + 5.70) » 0.66; Retum period= 100 Yrs. ; c=cir e=ellip b=box
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Inlet Report Fage 1

Line Inlet 1D = | a| a | a |June| cubintet Grats Inlet Gutter - Infet Byp
No CIA |cany | capt | byp |type ' line
Ht L area L w So | W Sw Sx n Depth| Spread | Depth| Spread | Depr | No
(cfs) | (cfs) | (cfs) | {cfs) (in) | (M) |(sqff) | () | () | (A (B | (RUF) [(FUFE) {#t) () {ft) {ff) | (in)
1 MH A2 0.00 |0.00 [0.00 [0.00 |MH 00 |000 (000 |0.00 (000 |Sag [0.00 [0.000|0.000{0.000| 0.00| 000 | 000|000 |00 | Of
2 ]sclas 163 [0.00 !163 10.00 |Comb| 4.0 |2000 |4.00 [200 |200 }Sag |200 [00500.020(0000| 021 | 750 |[021| 750 |00 | OF
3 SYD A4 1.37 [0.00 [1.37 |0.00 |DrGt| 00 [0.00 |2.00 (200 |2.00 sag_' 2.00 |0.020 [0.020 [0.000 | 015 16.78 | 0.15 | 1678 [ 0.0 | OK
4 Roofdrain 000 {0.00 |000 |000 {MH | 00 |0.00 (000 |000 [0.00 [Sag |0.00 |0.000|0.000|0000( 000| 000 |ocoe | 000 |00 | OR
5 Roofdrain 0.00 |ooo [0.00 |ooo |MH | oo |0.00 |000 |000 j0.00 |{Sag |0.00 |0.000 |0.000 [0.000 | 0.00 | 0.00 | 000 | 000 |00 o
& Roofdrain 000 [000 |000 000 |MH [ 00 ooo [0.00 |000 [0.00 |sag [0.00 {0.000 |0.000 |0.000| 000 000 | 000 ] 000 |00 | om
7 Downspout 046 |000 |045 |0.00 [Drort| 0.0 |0.00 [200 [200 !200 [Sag 200 j0.020 |0.020 [0.000 | 0.07 [ 913 | 007 | 913 |00 | oOf
8 Downspout 046 [000 |0.46 |000 |DrGrt| 0.0 000 {200 [200 [200 |Sag |200 |0.020|0.020 |0000} 007 | 913 [ 007 | 913 |00 | Off
9 Downspout 045 |000 |0.46 'b.oo_ DGt | 0.0 |0.00 |200 {200 |200 |Sag [2.00 |0.020|0.020 {0.000| 007 | 913 [o007 | 913 |00 | of
10 | MHB2 0.00- {000 |0.00 [0.00 |MH 0.0 |0.00 {000 |0.00 (000 [Sag [0.00 |0.000|0.000}0.000| 0.00 | 0.00 {o000)] 000 |00 | Of
11 | sIB3 078 |0.00 |078 [000 |DGrt| 00 {000 [200 |200 200 |Sag (200 |0.020|0.020 {0000 0.10 [ 1221 | 0.10 | 1221 | 0.0 | Off
12 | SYDB4 134 000 |1.34 |000 |DGt| 00 |0.00 |200 |200 [200 |Sag [200 |0.020 |0.020 {0000 | 0.15] 1657 | 0.15 | 1657 {00 | oft
13 | SCIC1 0.83 |0.00 (083 [000 [Comb| 40 {200 [4.00 {200 [200 |Sag /200 [0.0506|0.020 [0.000| 0.13{ 350 | 013 | 350 |00 | Off
14 | SCIET 057 [000 |0.57 |0.00 |Comb| 40 [200 [4.00 {200 (200 [Sag |2.00 |0.0500.020 |0.000]| 010 ] 200 | 0.10 | 200 | 0.0 ' off
15 | SIF1 099 |0.00 {0.99 |0.00 |DrGrt | 0.0 {0.00 {200 (200 |200 [Sag {200 |0.02010.020 [0.000| 0.92 | 13.91 | 012} 1391 |00 | OH
16 | SIF2 099 000 [099 10.00 |DrGt| 0.0 [000 200 |200 |200 |Sag- {200 |0.020{0.020 (0.000 | 0.2 | 1391 | 0.12 | 1391 [ 00 | Off
17 Roofdrain 000 |0.00 |0.00 {0.00 [MH 0.0 [000 [000 [0.00 {000 [Sag |0.00 {0.000|0:000.|0.000| 0.00 | 000 | 000 | 000 |00 | oK
18 | Roofrain 0.00 [0.00 (000 [0.00 |MH 0.0 |0.00 |0.00 (000 (000 (Sag |0.00 o'.o_oo' 0.000 [0.000 | 0.00 | 0,00 | 000 | 000 |00 | off
19 | Downspout 020 |ooo |o020 |ooo |Dret| oo {000 [200 200 |200 {sag |200 [0.020 |0.020 [0.000| 004 | 605 | o004 | 605 |00 | oF
20 | Downspout 020 (000 [0.20 |0.00 |DrGri| 0.0 |0.00 [200 (200 [2.00 |Sag [2.00 |0.020 |0.020 |0.000| 004 | 6.05 | 0047 605 |00 | Off
Project Fila: Taylor Mill Storm Sewers 100.5tm Number of lines: 20 Run Date: 10-11-2010

NOTES: Inlet N-Values = 0.016 ; Intensity = 44.82 / {Inlet time + 5.70) » 0.66; Return period = 100 Yrs. ; * Indicates Known Q added. All curh inlets are Horiz throat.
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Proj. file: Taylor Mill Storm Sewers 100.stm
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Storm Sewer Profile  Proj. file: Taylor Mill Storm Sewers 100.stm
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Drainage Diagram for Taylor Mitl 100
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Taylor Mill 100 Type Il 24-hr 2-Year Rainfall=3.05"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 ® 2009 HydroCAD Software Solutions LLC Page 2

Time span=1.00-24.00 hrs, dt=0.01 hrs, 2301 points
Runoff by SCS TR-20 methoed, UH=SCS
Reach.routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: Pre-Development Runoff Area=6.090 ac 25.29% Impervious Runoff Depth>1.35"
Te=6.0 min CN=81 Runocff=14.76 cfe 29,839 ¢f

Subcatchment 2S: Post-Developmentto Runoff Area=2.070 ac  36.23% Impervious Runoff Depth>1.70"
Te=6.0 min CN=86 Runoff=6.26 cfs 12,795 cf

Subcatchment 4S: Post-Developmentto  Runoff Area=4.020 ac  30.85% Impervious' Runoff Depth>1.63"
Tc=6.0min CN=85 Runoff=11.66 cfs' 23,754 cf

Reach 5R: (new Reach) _ Inflow=14.07 cfs 35,559 cf
Outfiow=14.07 cfz 35,559 cf

Pond 3P: Detention Peak Elev=499.53' Storage=3,731 cf Inflow=6.26 cfs 12,795 cf
Primary=2.86-cfs 11,805 cf Secondary=0.00cfs Ocf Outflow=2.86 cfs 11,805 cf

Total Runoff Area = 530,561 sf Runoff Volume = 66,388 cf Average Runoff Depth = 1.50"
71.02% Per_vlous = 376,794 sf  28.98% Impervious = 153,767 sf



Taylor Mill 100 . Type Il 24-hr 2-Year Rainfalj=3.05"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 © 2008 HydroCAD Software Solutions LLC Page 3

Summary for Subcatchment 18: Pre-Development

Runoff = 14.76 cfs'@ 11.98 hrs, Volume= 29,839 cf, Dep‘th> 1.35"

Runoff by SCS TR-20 method UH=SCS, Time Span= 1.00-24.00 hrs. dt=0.01 hrs
Type Il 24-hr 2-Year Rainfall=3.05"

Area (ac) CN Description
. 1.540 98 Impervious Surfaces
4.300 .- 79 Open Space Areas
0.250 1 Clarifiers
6.090 81 Weighted Average
4.550 74.71% Pervious Area
1.540 25.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min}) (feet) (f/fi) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 25: Post-Development to Basin

Runoff = 6.26cts@ 11.97 hrs, Volume= 12,795 cf, Depth> 1.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt=0.01 hrs
Type |l 24-hr 2-Year Rainfall=3.05"

Area (ac) CN__ Description
0.750 98B Impervious Surfaces
1.030 79 Open Space Areas
0.200 B0 Green Roof Areas
0.000 1__ Clarifiers
2070 88 Weighted Average
1.320 63.77% Pervious Area
0.750 36.23% Impervious Area

* %® % *

Tc Length Slope Velocity Capacity Description
(min)  (feet) {ftAt)  (ft/sec) {cfs)
8.0 N Direct Entry,

Summary for Subcatchment 4S: Post-Development to Banklick Creek
Runoff = 11.66-¢fs@ 11.97 hrs, Volume= 23,754 cf, Depth> 1.63"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hré,-dt='0.01 hrs
Type Il 24-hr 2-Year Rainfall=3.05"



Taylor Mill 100 - Type ll 24-hr 2-Year Rainfali=3.05"

Prepared by {enter- your company name here} ' Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 @ 2008 HydroCAD Software So[utlons LLC ~ _Page4

Areaf{ac) CN Descnptlon

1.240 88 ' Impervious Surfaces
2780 79 Open Space Areas
0.000 80 Green Roof Areas

0.000 1__ Clarifiers

4020 85 Weighted Average
2.780 - 69.15% Pervious Area
1.240 30.85% Impervious Area

* ¥ ¥ ¥

Tc Length Slope Velocity Capacity Description
(min} . (feet)  (fift)  (ft/sec) (cfs) -
6.0 Direct Entry,

Summary for Reach 5R: (new Reach)

inflow Area = 265,280 sf, 32.68%. l.mpervious. Inflow Depth > 1.61" for 2-Year event
Inflow = 14.07cfs @ 11.98 hrs, Volume= 35,559 cf
Qutflow = 1407 cfs @ 11.98 hrs, Volume= 35,559 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: Detention

Inflow Area = 90,169 sf, 36.23% Impervious, Inflow Depth > 1.70" for 2-Year event
Inflow = 6.26cfs @ 11.97 hrs, Volume= 12,795 cf

Outfiow = 286 cfs @ 12.07 hrs, Volume= 11,805 cf, Atten=54%, Lag= 5.7 min
Primary = 286¢cfs @ 12.07 hrs, Volume= 11,805 cf

Secondary = 0.00cfs @ 1.00 hrs, Volume= Ocf

Routing by Stor-Ind method, Time Span= 1.00-24.00 hrs, dt=0.01 hrs
Peak Elev= 499.53' @ _12._071hrs Surf.Area= 2,362 sf Storage= 3,731 ¢f

Plug-Flow detention time= 64.0 min calculated for 11,805 cf (92% of inflow)
Center-of-Mass det. time= 22.8 min ( 843.4 - 820.6 )

Volume Invert  Avail Storage Storage Description
#1 497.00' 12,360 ¢f Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) {cubic-feet) (cubic-feet) {sg-ft)
497.00 730 0 0 730
498.00 1,270 988 988 1,281
499.00 1,847 1,596 2,584 1,873
500.00 2,758 2,341 4,925 2,802
501.00 3,698 3,217 8,141 3,763

502.00 4,762 4,219 12,360 4,852



Taylor Mill 100 Type Il 24-hr 2-Year Rainfall=3.05"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® £.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC Page 5
Device _Routing Invert Cutlet Devices
. #1  Primary 494.00' 18.0" Round Culvert L=75.0' Ke=0.500
Cutlet Invert= 489.00" S=0.0667 /' Cc=0.900 n=0.013

#2 Device 1 497.00' 0.086 cfs Exfiltration when above 497.00°

#3 Device 1 498.00' 12.0" W x 6.0" H Vert. Orifice/Grate C=0.600

#4 Device 1 499.50' 20,0" W x 6.0" H Vert. Orifice/Grate X 2,00 C=0.600

#5 Device 1 501.00' 24.0" Horiz. Orifice/Grate C= 0.600

Limited to weir flow at low heads

#3 Secondary 501.50' 8.0'long x 5.0' hreadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2,34 2.50 2.70 2,68 2,68 2,66 2.65 2.65 2.65
2.65 267 266 2.68 2.70 2.74 2.79 288

Primary OutFlow Max=2.85 cfs @ 12.07 hrs HW=490.53' (Free Dlscharge)
=Culvert (Passes 2.85 cfs of 18.61 cfs potential flow)
2=Exfiltration (Exfiltration Contreols 0.06 cfs)
3=0rifice/Grate (Orifice Controls 2.72 ¢fs @ 5.44 fps)
=0rifice/Grate (Orifice Controls 0.06 cfs @ .0.58 fps)
=Orifice/Grate ( Controls 0.00 cfs)

Ecszondary OutFlow Max=0.00 cfs @ '1.-.00 hrs HW=497.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Taylor Mill 100 Type Il 24-hr 10-Year Rainfall=4.36"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC Page 6

Time span=1.00-24.00 hrs, dt=0.01 hrs, 2301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre-Development Runoff Area=6.090 ac 26.28% Impervious Runoff Depth>2.42"
' ~ Te=6.0min CN=81 Runo‘ff=2_6.21 cfs 53,583 cf

Subcatchment 28: Post-Developmentto Runoff Area=2.070 ac  36.23% Impervious Runoff Depth>2.87"
Tc=6.0 min CN=86 Runoff=10,32 cfs 21,570 cf

Subcatchment 4S: Post-Development to  Runoff Area=4.020 ac  30.85% Impervious Runoff Depth>2 78"
Tc=6.0 min CN=85 Runoff=19.50 cfs 40,539 cf

Reach 5R: (new Reach) inflow=26.08 cfs 61,062 cf
: Outflow=26.08 cfs 61,062 cf

Pond 3P: Detention Peak Elev=500.08' Storage=5,144 c¢f Inflow=10.32 cfs 21,570 cf
Primary=7.78 cfs 20,522 ¢f Secondary=0.00 cfs 0cf Outflow=7.78cfs 20,522 cf

Total Runoff Area = 630,661 sf Runoff Volume = 115,693 ¢cf Average Runoff Dépth = 262"
71.02% Pervious = 376,794 sf  28.98% Impervious = 163,767 sf



Taylor Mill 100 Type Il 24-hr 10-Year Rainfall=4.36"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC _ __ Page?

Summary for Subcatchment 18: Pre-Development
Runoff =  2621¢fs@ 11.97 hrs, Volume= 53,583 cf, Depth> 2.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfali=4.36"

Area(ac) CN Description
* 1540 98 Impervious Surfaces
4300 79 Open SpaceAreas
0.250 1 Clarifiers
6.090 81 Weighted Average
4.550 74.71% Pervious Area
1.540 25.29% Impervious Area

Tc Len'th Slope Velocity Capacity Description
(min) _ (feet)  {(ft/ft) (fifsec) (cfs)
6.0 ) Direct Entry,

Summafy for Subcatchmént 28: Post-DeveIopment'td Basin

Runoff =  10.32cfs@ 11.97 hrs, Volume= 21,570 cf, Depth> 2.87"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt=0.01 hrs
Type I 24-hr 10-Year Rainfall=4.36"

Area (ac) CN __Description
0.750 98 Impervious Surfaces
1.030 79 Open Space Areas
0290 80 Green Roof Areas
0.000 1__Clarifiers
2070 86 Weighted Average
1.320 63.77% Pervious Area
0.750 36.23% Impervious Area

* % % *»

Tc Length Siope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Post-Development to Banklick Creek

Runoff = 19.50cfs @ 11.97 hrs, Volume= 40,539 cf, Depth> 2.78"

Runoff by 8CS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 10-Year Rainfall=4.36"



Taylor Mill 100 Type I 24-hr 10-Year Rainfall=4.36"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD@ 9.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC Page 8

Area (ac) CN Descrlpt:on
1240 98 Impervious Surfaces
2780 79 Open Space Areas
0.000 80 Green Roof Areas
0.000 1___ Clerifiers
4.020 85 Weighted Average
2.780 69.15% Pervious Area
1.240 30.85% Imp'ervious Area

* % % »

Tc Length Slope Velocnty Capacity Description
(min) - (feet)  (ftAt) (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 5R: (new Reach)

Inflow Area = 265,280 sf, 32.68% Impervious, Inflow Depth> 2.76" for 10-Year evént

inflow = 26.08cfs @ 11.99 hrs, Volume= 61,082 cf
Outflow = 26.08 cfs @. 11.99 hrs, Volume= 61,062 cf, Atten= 0%, Lag=0. 0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt=0.01 hrs

‘Summary for Pond 3P: Detention

Inflow Area = 00,169 sf, 36.23% Impervious, inflow Depth > 2.87" for 10-Year event
Inflow = 10.32cfs @ 11.97 hrs, Volume= 21,570 cf :
Outflow = 7.78cfs @ 12.03 hrs, Volume= 20,522 cf, Atten=25%, Lag= 3.4 min
Primary = 7.78cfs @ 12.03 hrs,” Volume= 20,522 cf

Secondary = 000cfs @ 1.00 hrs, Volume= 0cf

Routing by Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=500.08' @ 12.03 hrs Surf Area= 2,827 sf Storage- 5,144 cf

Plug-Fiow detention time= 46.1 min calculated for 20,522 cf (95% of inflow)
Center-of-Mass det. time= 18.3 min (824.1 - 805.8)

Volume Invert  Avail.Storage  Storage Description
#1 497.00' 12,360 cf Custom Stage Data (Conic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) {cubic-feet) (cubic-feet) (sq-ft)
497.00 730 0 0 730
498.00 1,270 988 988 1,281
499.00 1,947 1,596 2,584 1,973
500.00 2,758 2,341 4,925 2,802
501.00 3,608 3,217 8141 3,763

502.00 4,762 4,219 12,360 4,852



Taylor Mill 100 Type Il 24-hr 10-Year Rainfall=4.36"

Prepared by {enter your company nhame here} Printed 10!11!2010
HydroCAD® 9.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC Page 9
Device Routing Invert Qutlet Devices - -
#1  Primary 494.00' 18.0" Round Culvert L=75.0' Ke=0.500
Outlet Invert=489.00' 5=0.0867 '/ Cc=0.900 n=0.013
#2 Device1 497.00' 0.06 cfs Exfiltration when above 497.00'
#3 Device 1 498.00'° 12.0" W x 6.0" H Vert. Orifice/Grate C=0.600
#4  Device 1 499.50' 20.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C= 0.600
#5  Device 1 501.00' 24.0" Horiz. Orifice/Grate C=0.600
Limited to weir flow at low heads
#6

Secondary 501.50' 8.0' long x 5.0' breadth Broad-Crested Rectangular Weir
. Head (feet) 0.20 .0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
265 2.67 2.66 2.68 2.70 2.74 2.79 2.88

Primary OutFlow Max=7.78 cfs @ 12.03 hrs HW=500.08' (Free Discharge)
=Culvert (Passes 7.78 cfs of 19.64 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.06 cfs)
3=0rifice/Grate (Orifice Controls 3.25 cfs @ 8.50 fps)
=Qrifice/Grate (Orifice Controls 4.46 cfs @ 2.68 fps)
=0rifice/Grate ( Controls 0.00 cfs)

?:téondary OutFiow 'Max=0.00 cfs @ 1.00 hrs HW=497.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)



Taylor Mill 100 - Type ll 24-hr 25-Year Rainfail=5.15"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 8.00 s/n 02352 © 2009 HydroCAD Software Solutions LLC Page 10

Time span=1.00-24.00 hrs, dt=0.01 hrs, 2301 points
_ Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 18: Pre-Development Runoff Area=6.090 ac 25.29% Impervious Runoff Depth>3,11"
Tc=6.0 min CN=81 Runoff=33.36 cfs 68,836 cf

Subcatchment 2S: Post-Development to Runoff Area=2.070 ac 38.23% Impervious Runoff Depth>3.60"
Tc=6.0 min CN=86 Runoff=12.7¢ cfs 27,070 cf

Subcatchment 48: Post-Development to Runoff Area=4.020 ac 30.85% 1mpe’rviou's Runoff Depth>3.50"
Te=6.0 min CN=85 Runoff=24.29 cfs 51,108 cf

Reach 5R: (new Reach) _ Inflow=32.94 ¢fs 77,110 cf
Outflow=32.94 c¢fs 77,110 cf

Pond 3P: Detention Peak Elev=500.33' Storage=5,890 ¢f Inflow=12.79 cfs 27,070 cf
Primary=9.60 cfs 26,001 ¢f Secondary=0.00 ¢fs 0¢f Outflow=9.60 cfs 26,001 cf

Total Runoff Area = 530,661 sf Runoff Volume = 147,014 ¢cf Average Runoff Depth = 3.33"
71.02% Pervious = 376,794 sf  28.98% Impervious = 153,767 sf



Taylor Mill 100 Type Il 24-hr 25-Year Rainfall=5.15"

Prepared by {enter your company name here} _ Printed 10/11/2010
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Summary for Subcatchment 1S: Pre-Development

Runoff = 33.36 cfs @ 11.97 hrs, Volume= 68,836 cf, Depth> 311"

Runoff by SCS TR-20 method, UH=SCS, Time Spah= 1.00-24.00 hrs, dt= 0.01 hrs
Type 1l 24-hr 25-Year Rainfall=5.15"

Area {ac) CN _ Description
* 1.540 98 Impervious Surfaces
4300 79 Open Space Areas
0.250 1 Clarifiers
6.000 81 Weighted Average
4.550 74.71% Pervious Area
1.540 25.29% Impervious Area

Tc Length. Slope Velocity Capacity Description
(min) (feet) (/) (ft/sec) {cfs)
6.0 o Direct Entry,

Summary for Subcatchment 2S: Post-Development to Basin
Runof =  1279c¢fs@ 11.97 hrs, Volume= 27,070 ¢f, Depth> 3.60"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type H 24-hr 25-Year Rainfall=5.15"

Area{ac) CN Description
0.750 98 Impervious Surfaces
1.030 79 Open Space Areas
0.290 80 Green Roof Areas
0.000 1__ Clarifiers
2070 86 Waeighted Average
1.320 63.77% Pervious Area
0.750 ~ 36.23% Impervious Area

* * * ¥

Te Length Slobé' Velocity Capacity Description
{min) __ (feet) (ft/ft) (ft/sec) (cfs)
6.0 : Direct Entry,

Sum'rfla:ry for Subcatchment 48: Post-Development to Banklick Creek

Runoff = 24.29cfs @ 11.97 hrs, Volume= 51,108 cf, Depth> 3.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 25-Year Rainfall=5.15"



Taylor Mill 100 “Type If 24-hr 25-Year Rainfall=5.15"

Prepared by {enter your company name here} Printed 10/11/2010
HydroCAD® 9.00 s/n 02352 © 2009 HydroCAD Software Solutions LLG Page 12

Area (ac) CN Description
1.240 ©8 Impervious Surfaces
2780 78 Open Space Areas
0.000 80 Green Roof Areas
0.000 1 Clarifiers
4.020 85 Weighted Average
2.780 69.15% Pervious Area
1.240 30.85% Impervious Area

* * » %

Tc Length Slope Velocity Capacity Description
(min) _ (feet)  (ftAt) (ft/sec) (cfs)
6.0 _ Direct Entry,

Summary for Reach 5R: (new Reach)

Inflow Area = 265,280 sf, 32.68% Impervious, inflow Depth > 349" for 25-Year event
Inflow = 3294 cfs @ 11.98 hrs, Volume= 77,110 ¢f
Qutflow = 3294 cfs @ 11.98:hrs, Volume= 77,110 cf, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
‘Summary for Pond 3P: Detention

Inflow Area = 90,169 Sf, 36.23% Impervious, Inflow Depth > 3.60" for 25-Year event

Inflow = 12.79¢cfs @ 11.97 hrs, Volume= 27,070 cf
Outflow = 960 cfs @ 12.03 hrs, Volume= 26,001 cf, Atten=25%, Lag= 3.4 min
Primary = 960cls @ 12.03 hrs, Volume= 26,001 cf
Secondary = 0.00cfs@ 1.00 hrs, Volume= Ocf

Routing by Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Peak Elev=500.33' @ 12.03 hrs Surf.Area= 3,056 sf Storage= 5,890 cf

Plug-Flow detention time=40.5 min calculated for 26,001 cf (96% of inflow)
Center-of-Mass det. time= 17.3 min ( 816.7 - 799.4 )

Volume Invert  Avail.Storage Storage Description
#1 497.00 12,360 cf Custom Stage Data (Conic) Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (cubic-feet) (cubic-feet) (sq-ft)
497.00 730 0 0 730
498.00 1,270 988 988 ' 1.281
499.00 1,947 1,596 2,584 1,973
500.00 2,758 2,341 4,925 2,802
501.00 3,698 3,217 8,141 3,763

502.00 4,762 4,219 12,360 4,852
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Device Routing Invert _ Qutlet Devices -

#1 Primary 494.00' 18.0" Round Culvert L=75.0' Ke=0.500.

: Outlet Invert= 489.00" 8=0.0867 '/ Cc=0.900 n=0.013

#2 Device 1 497.00' 0.06 cfs Exfiltration when above 497.00'

#3  Device 1 498.00' 12.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

#4 Device 1 499.50' 20.0" W x 6.0" H Vert. Orifice/Grate X 200 C=0.600

#5 Device 1 501.00' 24.0" Horiz. Orifice/Grate C= 0.600

' Limited to weir flow at low heads
#8 Secondary 501.50' 8.0' long x 5.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50

Coef. (English) 2.34 2.50 2.70-2.68 2.68 2.66 2.65 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 2.88

gl'imary QutFlow Max=9.60 cfs @ 12.03-hrs HW=500.33"' (Free Discharge)
-1=Culvert (Passes 9.60 cfs of 20.10 cfs potential flow)

2=Exfiltration (Exfiitration Controls 0.06 cfs)

=Orifice/Grate {Orifice Controls 3.47 cfs @ 6.94 fps)

=0Orifice/Grate (Orifice Controls 6.07 cfs @ 3.64 fps)

=Orifice/Grate ( Controis 0.00 cfs)

Ecéondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=487.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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. Time span=1.00-24.00 hrs, dt=0.01 hrs; 2301 po_lnts
Runoff by SCS TR-20 method; UH=SCS .
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment 1S: Pre-Development Runoff Area=6.090 ac 25.29%Impervious Runoff Depth>3.68"
Te=6.0 min. CN=81 Runoff=38.12 cfs 81,325 cf

Subcatchment 2S: Post-Developmentto  Runoff Area=2,070 ac 36.23% Impervious Runoff Depth>4.20"
Tc=6.0 min CN=86 Runoff=14.76 cfs 31,525 cf

 Subcatchment 48: Post-Development to  Runoff Area=4.020 ac 30.85% Impervious Runoff Depth>4.09"
" Te=6.0min CN=85 Runoff=28,12 cfs 59,685 cf

Reach SR: (new Reach) Inflow=37.94 cfs 80,126 cf
Outflow=37.94 cfs 90,126 cf

Pond 3P: Detention Peak Elev=500.54' Storage=6,551 cf Inflow=14.76 cfs 31,525 cf
Primary=10.81 cfs 30,441 cf Secondary=0.00cfs 0cf Outflow=10.81 cfs 30,441 cf

Total Runoff Area = §30,661 sf Runoff Volume = 172,635 cf Average Runoff Depth = 3.90"
71.02% Pervious = 376,724 sf  28.98% Impervious = 153,767 sf -



Taylor Mill 100 - Type H 24-hr 50-Year Ramfall-s 78"

Prepared by {enter your company name here} - Printed 10/11/2010.
HydroCAD® 8.00 s/n 02352 © 2008 HydroCAD Software Solutions LLC Page 15

Summary for Subcatchment 1S: Pre-Development

Runoff =  39.12c¢fs@ 11.97 hrs, Volume= 81,325 cf, Depth> 3.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt=0.01 hrs
Type |l 24-hr 50-Year Ra:nfall-s 78"

Area{ac) CN Description
1.540 98 Impervious Surfaces
4300 79 Open Space Areas
0.250 1 Clarifiers
6.090 81 Weighted Average
4,550 - 74.71% Pervious Area
1.540 '25.29% Impervious Area

Tc Length :Sl'o'pe' Velocity Capacity Description
(min) (feet)  (ftft) (ft/sec) (cfs)
60 . Direct Entry,

~_-Summary for Subcatchment 2S: Post-Development to Basin

Runoff = - 1476c¢fs @ 11.97 hrs, Volume= 31,525 cf, Depth> 4.20"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-Year Rainfall=5.78"

Area (ac) CN Description
0.750 98 Impervious Surfaces
1.030 79 Open Space Areas
0.290 80 Green Roof Areas
0.000 1__ Clarifiers
2070 86 Weighted Average
1.320 63.77% Pervious Area
0.750 36.23% impervious Area

* % % =%

Tc Length Slope Velocity Capacity Descnptlon
(min) _ (feet)  (fiff) _ (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Poét-Development to Banklick Creek

Runoff = 2812cfs @ 11.87 hrs, Volume= 59,685 cf, Depth> 4.00"

Runoff by SC8 TR-20 method, UH=8CS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 50-Year Rainfall=5.78"
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Area{ac) CN Descrlptlon

1.240 98 Impervious Surfaces
2780 79 Open Space Areas
0.000 80 Green Roof Areas

0.000 1 Clarifiers

4.020 85 Weighted Average
2.780 69.15% Pervious Area
1.240 30.85% Impervious Area

* ¥ B ¥

Tc Length Slope Velocity Capacity Description
(min) __ (feet)  (ftft)  (ft/sec) (cfs)

6.0 Direct Entry,

Summary for Reach 8R: (new Reach)

Inflow Area = 265,280 sf, 32.68% Impervious, Inflow Depth > 4.08" for 50-Year event
Inflow = 3794 cfs @ 11.98 hrs, Volume= 90,126 cf _
Outflow = 3794 cfs @ 11.98 hrs, Volume= 90,126 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs

Summary for Pond 3P: Detention

Inflow Area = 90,169 sf, 36.23% Impervious, Inflow Depth > 4.20" for 50-Year event
Inflow = 1476 cfs @ 11.97 hrs, Volume= 31,625 ¢f

Cutflow = 10.81 cfs @ 12.03 hrs, Volume= 30,441 cf, Atten= 27%, Lag= 3.5 min
Primary = 10.81 cfs @ 12.03 hrs, Volume= 30,441 cf

Secondary= ~ 0.00cfs@ 1.00 hrs, Volume= Ocf

Routlng by Stor-ind method, Time: Span— 1.00-24.00 hrs, dt=0.01 hrs
Peak Elev= 500,54’ @ 12.03 hrs Surf Area- 3,250 sf Storage= 6,551 cf

Plug-Flow detention time= 37.3 min calculated for 30,428 cf (87% of inflow)
Center-of-Mass det. time= 16.8 min { 811.9-795.1)

Volume Invert __ Avail.Storage  Storage Description
‘#1 497.00° 12,360 ¢f Custom Stage Data (Conic) Listed below (Recalc)

Elevation ‘Surf.Area Inc.Store. Cum.Store Wet.Area
(feet) {sa-ft) (cubic-feet) (cubic-feet) (sa-ft)
497.00 730 o 0 730
498.00 1,270 088 088 1,281
499.00 1,947 1,596 2,584 1,873
500.00 2,758 2,341 4,925 2,802
501.00 3,698 3,217 8,141 3,763

502.00 4,762 4,219 12,360 4,852
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Device _Routing. - Invert Outlet Devices

#1 Primary . 494.00' 18.0" Round Culvert L=75.0'" Ke=0.500

- Outlet Invert= 489.00'  S=0.0667 '/ Cc=0.900 n=0.013

#2 Device1l =  497.00' 0.06 cfs Exfiltration when above 497.00'

#3  Device 1 408.00' 12.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

#4 Device 1 499.50' 20.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C= 0.600

#5 .  Device 1 501.00' 24.0" Horiz. Orifice/Grate C=0.600
- Limited to weir flow at low heads
#8 Secondary 501.50' 8.0'long x 5.0' breadth Broad-Crested Rectangular Weir
' Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 2.66 2.65 2.65 2.65
2.865 2.67 2.66 2.68 2.70 2.74 2.79 2.88

rimary OutFlow Max=10.81 cfs @ 12.03 hrs HW=500.54" (Free Discharge)
=Culvert (Passes 10.81 cfs of 20.48 cfs potential flow)

2=Exfiltration (Exfiltration Controls 0.06 cfs)

3=0Orifice/Grate (Orifice Controls 3.64 cfs @ 7.28 fps)

=0rifice/Grate (Orifice Controls 7.11 cfs @ 4.27 fps)

=Orifice/Grate ( Controls 0.00 cfs)

gfgondary OutFlow Max=0.00 cfs @ 1.00 hrs HW=497.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Time span=1.00-24.00 hrs, dt=0.01 hrs, 2301 points
Runoff by SCS TR-20 method, UH=SCS
Reach routing by Stor-lnd+Trans method - Pond routing by Stor-ind method

Subcatchment 1S: Pre-Development Runoff Area=6.090 ac 25 29% Imperwous Runoff Depth>4 28"
o Te=6.0 min CN=81 Runoff=45.18 cfs 94,640 cf

Subcatchment 2S: Post—Development to Runoff Area=2.070 ac 36.23% Impervious Runoff Depth>4.82"
Tc=6.0min CN=868 Runcff=16.82 cfs 36,239 cf

Subcatchment 48: Po_st'-DeveIopmentto Runoff Area=4.020 ac 30.85% Impervipus Runoff Depth>4.71"
S Te=6.0 min CN=85 Runoff=32.12 cfs 68,776 cf

Reach 6R: (new Reach) . Inflow=42.99 cfs 103,915 cf
Outflow=42.99 cfs 103,915 cf

Pond 3P: Detention Peak Elev=500.77' Storage=7,301 ¢f Inflow=16.82 cfs 36,239 cf
Primary=11.94 cfs 35140 cf Secondary=0.00cfs 0cf Outflow=11.94 cfs 35,140 cf

Total Runoff Area = 530,561 sf Runoff Volume = 199,655 cf Average Runoff Depth = 4.52"
71.02% Pervious = 376,794 sf  28.98% Impervious = 153,767 sf
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Summary for Subcatchment 1S: Pre-Development

Runoff = 4518 cfs @ 11.97 hrs, Volume= 94,640 cf, Depth> 4.28"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type Il 24-hr 100-Year Rainfali=6.44"

Area (ac) CN_Description
1.540 98 Impervious Surfaces
4300 79 Open Space Areas
* 0.250 1___Clarifiers
6.090 81 Weighted Average
4,550 74.71% Pervious Area
1.540 25.29% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet)  (fift) (ft/sec) _(cfs)

6.0 Direct Entry,
Summary for Subcatchment 2S: Post-Development to Basin
Runoff =  1682cfs@ 11.97 hrs, Volume= 36,239 cf, Depth> 4.82"

Runoff by SCS TR-20 rhet_hod._ UH=8CS, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Type li 24-hr 100-Year Rainfall=6.44"

Areaf{ac) CN __ Description
0.750 98 Impervious Surfaces
1.030 78 Open Space Areas
0.2900 80 Green Roof Areas
0.000 1__ Clarifiers
2070 86 Weighted Average
1.320 63.77% Pervious Area
0.750 36.23% Impervious Area

* * * »

Tc Length Slope Velocity Capacity Description
{min) _ (feet)  (fifit) (ft/sec) {cfs)
6.0 Direct Entry,

Summary for Subcatchment 4S: Post-Development to Banklick Creek

Runoff = 3212cfs @ 11.97 hrs, Volume= 68,776 cf, Depth> 4.71"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 1.00-24.00 hrs, dt=0.01 hrs
Type Il 24-hr 100-Year Rainfall=6.44"
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Area {ac) CN - Description
1.240 98 Impervious Surfaces
2780 79 Open Space Areas
0.000 80 Green Roof Areas
0.000 1 Clarifiers
4,020 85 Weighted Average
2.780 69.15% Pervious Area
1.240 30.85% Impervious Area

* + % =

Tc Length Slope Velocity Capacity Description
(min) _ (feef)  (ft/ft)  (ft/sec) (cfs)
6.0 Direct Entry,

Summary for Reach 5R: (n‘engeach)'

Inflow Area = 265,280 sf, 32.68% Impervious, Inflow Depth > 4.70" for 100-Year event
Inflow = 42.99cfs @ 11.98 hrs, Volume= 103,915 cf
Quffiow = 4299 cfs @ 11.98 hrs, Volume= :1 03,915 cf, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 1.00-24.00 hrs, dt=0.01 hrs

Summary for Pond 3P: Detention

Inflow Area = 90,169 sf, 36.23% Impervious, Inflow Depth > 4.82" for 100-Year event
Inflow = 16.82cfs @ 11.97 hrs, Volume= 36,239 cf

Outflow = 1194 cls @ 12.03 hrs, Volume= 35,140 cf, Atten=29%, Lag=3.7 min
Primary = 11.94cfls @ 12.03 hrs, Volume= 35,140 cf

Secondary = 000cfls@ 1.00 hrs, Volume= Ocf

Routing by Stor-Ind method, Time Span= 1.00-24.00 hrs, dt= 0.01 hrs
Peak Elev= 500.77' @ 12.03 hrs SurfArea= 3,465 sf Storage= 7,301 ¢f

Plug-Flow detention time= 34.8 min calculated for 35,140 ¢f (97% of inflow)
Center-of-Mass det. time= 16.4 min ( 807.6 - 791.2)

Volume Invert _ Avail.Storage Storage Description
#1 497.00' 12,360 cf Custom Stage Data (Conic) Listed below (Recaic)
Elevation Surf.Area Inc.Store Cum.Store Wet.Area
{feet) (sq-ft) (cubic-feet) {cubic-feet) (sq-it)
497.00 730 0 0 730
498.00 1,270 088 988 1,281
499.00 1,047 1,596 2,584 1,973
500.00 2,758 2,341 4,925 2,802
501.00 3,698 3,217 8,141 3,763

502.00 4,762 4,219 12,360 4,852
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Device Routing Invert Outlet Devices

#1  Primary 494.00' 18.0" Round Culvert L= 75 0' Ke= 0.500

Outlet Invert= 489.00' S=0.0667"7 Cc=0.900 n=0.013

#2 Device1 497.00' 0.06 cfs Exfiltration when above 497.00'

#3 Device 1 -498.00' 12.0" W x 6.0" H Vert. Orifice/Grate C= 0.600

#4 Device 1 499.50' 20.0" W x 6.0" H Vert. Orifice/Grate X 2.00 C=0.600

#5 Device 1 501.00' 24.0" Horlz, Orifice/Grate C=0.600

- Limited to weir fiow at low heads:
#6 Secondary . 501.50' 8.0'long x 5.0' breadth Broad-Crested Rectangular Weir
- ) Head (feet) 0.20 0.40 0.60 080100120140160180 2.00
2.50-3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.34 2.50 2.70 2.68 2.68 266 265 2.65 2.65
2.65 2.67 2.66 2.68 2.70 2.74 2.79 288

Primary OutFlow Max=11.94 cfs @ 12.03 hrs HW=500.76' (Free Discharge)
=Culvert (Passes 11.94 cfs of 20.87 cfs potential flow)
2=Exfiltration (Exfiltration Controls 0.06 cfs)

Ezondary Ou_tFiow Max=0.00 cfs @ 1.00 hrs HW=497.00' (Free Discharge)
=Broad-Crested Rectangular Weir ( Controis 0.00 cfs)
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December 10, 2010

Mr. Barry Elmore, P.E.

Department for Environmental Protection
Division of Water

200 Fair Qaks Lane

Frankfort, KY 40601

Re: Northern Kentucky Water District
Taylor Mill Water Treatment Plant
Site Drainage Improvements
Kenton County, Kentucky

Dear Mr. Elmore:

We are assisting the Northern Kentucky Water District in preparation of construction drawing
and permit applications. The proposed improvement project is located in the upland area of its
property. The project has two proposed storm sewer outfalls that are proposed to discharged at
an existing ephemeral ditch. These ditches are formed by a rip-rapped channel at an outfall
headwall that currently serves the developed portion of the property/treatment plant facilities.
Since the proposed headwalls will be constructed in the floodplain of Banklick Creek, which is
influenced by the backwater of the Ohio River, we are requesting a permit to construct in the

floodplain.

We have attached the following support documentation:

1. Permit Application

2. 117 x 17” copy of the Site Grading Plan and Yard Piping—Storm Sewers drawings
3. Site Photographs

4. Site Location Map

5. DIFM Exhibit

Please process the Application for Permit to Construct Across or Along a Stream. Applications
and support documents have also been filed with the United States Army Corps of Engineers
(USACE) and the Kentucky Division of Water—Water Quality section.

If you have any questions, please advise at your earliest convenience.

Sincerely,

ND ASSOCIATES, INC.®
JZJ' £ L

Darrell A. Edwards, P.E.

Enclosure

¢: #~ Amy Kramer, Northern Kentucky Water District
Alan Grant, Kentucky Division of Water
Mike Hasting, USACE

DAE:clwASACIN500-- 1 S9N 154002 Wrd\Pesmit App & Submittal\Elmare Fioodpiain Permit Submittal.docx
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October 29, 2010

Mr, Alan Grant, P.E.
Department for Environmental Protection

Division of Water
200 Fair Oaks Lane
Frankfort, KY 40601

Re: Northern Kentucky Water District
Taylor Mill Water Treatment Plant
Site Drainage Improvements
Kenton County, Kentucky

Dear Mr, Grant:

We are assisting the Northern Kentucky Water District in preparation of construction drawing
and permit applications. The proposed improvement project is located in the upland area of its
property. The project has two proposed storm sewer outfalls that are proposed to discharged at
an existing ephemeral ditch. These ditches are formed by a rip-rapped channel at a outfall
headwall that currently serves the developed portion of the property/treatment plant facilities.
Since the proposed headwalls will be constructed to discharge on each side the existing headwall
into the rip-rapped channel, we assumed the construction activity would fall under a Nationwide

Permit No. 7.

We have attached the following support documentation:

L. Permit Application

2. Preliminary Jurisdictional Determination form

3. 117 X 17" copy of the Site Grading Plan and Yard Piping—Storm Sewers drawings
4. Site Photographs

5. Site Location Map

6. DIFM Exhibit

Please process the request for the Water Quality Certification. Applications and support
documents have also been filed with the United States Atmy Corps of Engineers (USACE) and

the Kentucky Division of Water-Floodplain section.

If you have any questions, please advise at your earliest convenience.

Sincerely,

ﬁN’D ASSOCIATE;%

Darrell A. Edwards, P.E.

Enclosure

¢: 4~ Amy Kramer, Northern Kentucky Water District
Barry Elmore, Kentucky Division of Water
Mike Hasting, USACE

DAB:clwASACING 500-- 1 590154 MO0\ Wrd\Permit App & Submittal\Grant 401 Permit Submittal.decx



COMMONWEALTH OF KENTUCKY
NATURAL RESOURCES & ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRNOMENTAL PROTECTION
DIVISION OF WATER

APPLICATION FOR PERMIT TO CONSTRUCT ACROSS OR ALONG A STREAM
AND / OR WATER QUALITY CERTIFICATION

Chapter 151 of the Kentucky Revised Statutes requires approval from the Division of Water prior to any construction or other activity in or
along a stream that could in any way obstruct flood flows or adversely impact water quality. If the project involves work in a stream, such as

bank stabilization, dredging or relocation, you will also need fo obtain a 401 Water Quality Certification (WOC) from the Division af Water. This

completed form will be forwarded to the Water Quality Branch for WQC processing. The project may not start until all necessary approvals
are received from the KDOW. For guestions concerning the WQC process, confact the WQC section at 502/564-3410.

If the project will disturb more than 1 acre of soil, you will also need to complete the attached Notice of Intent for Storm Water Discharges,
and return both forms to the Floodplain management Section of the KDOW, This general permit will require you to create an implement an

erosion control plan for the project.

1.

5.

OWNER: Northern Kentocky Water District . Amy Kramer

Give name of person(s), company, governmental unit, or other owner of proposed project.

MAILING ADDRESS: 2835 Crescent Springs Road, P.0O. Box 18640, Erlanger, Kentucky 41018

TELEPHONE #: (859)-426-2734 EMAIL: _ akramer@nkywater.org
AGENT: Christopher Dent, P. E,

Give name of person(s) submiiting application, if other than owner.

ADDRESS; __1525 Bull Lea Road, Suite 100; Lexington, Kentucky 40511

TELEPHONE #: _(859)-225-8500 EMAIL: chris.dent@strand.com

ENGINEER: Christopher Dent, P. E, P.E. NUMBER: 26087
Contact Division of Water if waiver can be granted. :

TELEPHONE #: _(859)-225-8500 EMAIL: chris.dent@strand.com

DESCRIPTION OF CONSTRUCTION: _ Construction of two outfall headwalls for the release of stormwater rnnoff

Describe the type and purpose of conséruction and describe stream impact

and overflow discharge from the water treatment plant. Both headwalls will be constructed to discharge into an
existing rip-rapped channel located at the end of an existing storm sewer headwall. The proposed headwalls will he
constructed with one headwall on each side of the existing headwall. The channel will have additional rip-rap added to
maintain the hank stabilization_with the confluence of three different discharge systems.

COUNTY: _Kenton NEAREST COMMUNITY: Taylor Mill, Kentucky
USGS QUAD NAME__Covington, Kentucky LATITUDE/LONGITUDE: _39°02'05"N / 84°30'28"W

STREAM NAME: _ Banklick Creek WATERSHED SIZE (in acres): Four
LINEAR FEET OF STREAM IMPACTED: 15 feet '

DIRECTIONS TO SITE: Take the Taylor Mill Road exit off of I-275 to go north_one mile to Grand Avenue.
Turn right onto Grand Avenue and proceed east past Kollman Ave. with the Treatment Plant facility located on the

north side of the road. Address for existing WTP is 602 Grand Avenue. The adjoining lot proposed for expansion s
632 Grand Avenue,

Revised 01-04



10, IS ANY PORTION OF THE REQUESTED PROJECT NOW COMPLETE? Yes X No If yes, identify the
completed portion on the drawings you submit and indicate the date activity was completed. DATE:
11. ESTIMATED BEGIN CONSTRUCTION DATE: March 2011

12. ESTIMATED END CONSTRUCTION DATE: June 2012

13. HAS A PERMIT BEEN RECEIVED FROM THE US ARMY, CORPS of ENGINEERS?  Yes XNo If yes,
attach  a copy of that permit. -

14. THE APPLICANT MUST ADDRESS PUBLIC NOTICE: .
(a) PUBLIC NOTICE HAS BEEN GIVEN FOR THIS PROPOSAL BY THE FOLLOWING MEANS:

Public notice in newspaper having greatest circulation in area (provide newspaper clipping or affidavit)
Adjacent property owner(s} affidavits (Contact Division of Water for requirements.)

by X IREQUEST WAIVER OF PUBLIC NOTICE BECAUSE:

All work will be performed on Northern Kentucky Water District property and an existing outfall site

Contact Division of Water for requireients.

15. I HAVE CONTACTED THE FOLLOWING CITY OR COUNTY OFFICIALS CONCERNING THIS PROJECT:

Sean Blake with Sanitation District Ne. 1 of Northern Kentucky
Give name and title of person(s} contacted and provide copy of any approval city or county may have issued.

16. LIST OF ATTACHMENTS: Site location map on US GS Quad sheei, 11” X 17” copy of the Site'Gradin Plan
’ List plans, profiles, or other drawings and data submitted. Attach a copy of a 7.5 minute USGS

topographic map clearly showing the project location.

and Yard Piping - Storm Sewer drawings, Site photograpbs.

17. I, AL {owner) CERTIFY THAT THE OWNER OWNS OR HAS EASEMENT RIGHTS ON ALL PROPERTY
ON WHICH THIS PROJECT WILL BE LOCATED OR ON WHICH RELATED CONSTRUCTION WILL

OCCUR (for dams, this includes the area that would be impounded during the design flood).

18. REMARKS: Proposed construction activities are located on Northern Kentucky Water District property and do
ot require additional easements. The proposed work at the outfall structures is located in the backwater floodplain of

i1}
the Ohio River. Likewise the minor embankment fili of the stormwater management basin will not affect flood

convevance as it is located in the floodway fringe area,

T herehy request approval for construction across or along a stream as described in this application and any accompanying
documents. To the best of my knowledge, all the information provided is true and correct.

' SIGNATURE: &/WWk Yami —

Owner or Agent één here, (If signed by Agent, a Power of Attorney should be attached.)
DATE: _ \\WIZjio

SIGE'ATURE OF LOCAL FLOODPLAIN COORDINATOR:

A

Permit application will b returned to applicant if not properly endorsed by the local floodplain coordinator.

DATE: It / 3/t
: [
SUBMIT APPLICATION AND ATTA CHMENTS TO:

Floodplain Management Section
Division of Water
14 Reilly Road
Frankfort, KY 40601

Revised 01-04
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Phone: 859-225-8500

Fax: 859-225-8501
Office Locations
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Joliet, IL

" Louisviffe, KY
Lexington, KY
Mobite, AL
Columbus, N
Columbus, OH
Indianapolis, IN
Milwaukee, W!
Cincinnati, OH
Phoenix, AZ

www.5trand.com

November 17,2010

Mike Hastings, P.E.

U.S. Army Corps of Engineers
600 Martin Luther King Ir. Place
P.O. Box 59

Louisville, KY 40201-0059

Re: Northern Kentucky Water District
Taylor Mill Water Treatment Plant
Site Drainage Improvements
Kenton County, Kentucky

Dear Mr, Hastings:

We are assisting the Northern Kentucky Water District (NK'WD) in preparation of construction
drawing and permit applications. The proposed improvement project is located in the upland area
of the NKWD property. The project has two proposed storm sewer outfalls proposed to
discharge at an existing ephemeral ditch. These ditches are formed by a rip-rapped channel at a
outfall headwall that currently serves the developed portion of the property/treatment plant
facilities. Since the proposed headwalls will be constructed to discharge on each side of the
existing headwall into the rip-rapped channel, we assumed the construction activity would fall

under a Nationwide Permit No. 7.
We have attached the following support documentation:

= Permit Application
= Preliminary Jurisdictional Determination form
= 117X 17” copy of the Site Grading Plan and Yard Piping-Storm Sewers drawings

»  Site Photographs
» Site Location Map

Please process the request for the permit or issue a statement that the proposed activities are
nonjurisdictional relative to the United States Army Corps of Engineers.

If you have any questions, please advise at your earliest convenience.

Sincerely,

SPRAND ASSOCIATES, INC.®

/4

arrell A. Edwards, P.E.
Enclosure
c: ~Amy Kramer, Northern Kentucky Water District

Barry Elmore, Kentucky Division of Water
Alan Grant, Kentucky Division of Water

DAE:cIwASACINVL500--1 59081 54002\ Wrd\Permit App & Submittal\Hasting 404 Permit Confirmation.docx
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November 17, 2010

Mr. Mark Dennen

State Historic Preservation Office
300 Washington Street

Frankfort, KY 40601

Re:  Proposed Taylor Mill Water Treatment Plant Expansion
Kenton County, Taylor Mill, Kentucky

Dear Mr. Dennen:

On the behalf of our client, Northern Kentucky Water District (NKWD), we request a
confirmation of no effect for the proposed construction activities associated with the

above-referenced project.

In the process of compliance with the conditions of the 404 Clean Water Act, we have filed
a permit application with the United States Army Corps of Engincers (USACE). The
application, in way of a preconstruction notification of activities, is for a Nationwide Permit
No. 7. The scope of construction will involve upgrading a portion of the existing water
treatment plant site and the expansion of facilities to the adjacent lot owned by NKWD,

We have provide the following project support information for your reference:

1. Copy of the USACE application
11" x 177 copy of the Site Grading Plan and Yard Piping-Storm Sewer

drawings
3. Site Location Map
4. Photographs

Let me know if you need any additional information in order to issue the confirmation letter.

Sincerely,
STRAND ASSOCIATES, INC.®
Darrell A. Edwards, P.E.

Enclosure(s)

¢:  * Amy Kramer, Northern Kentucky Water District
Mike Hastings, United States Army Corps of Engineers

DAE:clwASACINAL 5G0--1 59941 547\002\Wrd\Permit App & Submittal\Dennen 111710.doex
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November 17, 2010

Mr. Martin Scribner
Flood Control Officer
2332 Royal Drive

Ft. Mitchell, KY 41017

Re:  Proposed Taylor Mill Water Treatment Plant Expansion
Kenton County, Taylor Mill, Kentucky

Dear Mr. Scribner:

On the behalf of our client, Northern Kentucky Water District, we request your signature
and return of the Kentucky Division of Water (KDOW) permit application enclosed. A
KDOW permit is required for the proposed construction activities associated with the

above-referenced project.

I have included with the application other reference information that should provide you
an understanding of the scope work represented on the permit application. This

information includes:

1.
2

3,
4.

Copy of the KDOW application

11”7 x 17” copy of the Site Grading Plan and Yard Piping-Storm Sewer
drawings

Site Location Map

Photographs

Let me know if you need any additional information in order to sign your
acknowledgement on the application. A return envelope is enclosed for you

convenience.

Sincerely,

ST ASSOCIATES, INC.%

dnll ol /L

Darrell A. Edwards, P.E.

Enclosure(s)

c: # Amy Kramer, Northern Kentucky Water District

DAE:clwAS\CIN\1500--1599\1 54 7A002\Wrd\Permit App & Submittal\Scribner §11710.docx



APPLICATION FOR DEPARTMENT OF THE ARMY PERMIT OMB APPROVAL NO. 0710-0003
(33 CFR 325) Expires December 31, 2004

The Public burden for this collection of information is estimated to average 10 hours per response, although the majority of applications should require
5 hours or less. This includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Service Directorate of Information
Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302; and to the Office of Management and Budget,
Paperwork Reduction Project (0710-0003), Washington, DC 20503. Respondents should be aware that notwithstanding any other provision of law, no
person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currendy valid OMB control
number. Please DO NOT RETURN your form to either of those addresses. Completed applications must be submitted to the District Engineer having

jurisdiction over the location of the proposed activity.

PRIVACY ACT STATEMENT
Authorities: Rivers and Harbors Act, Section 10, 33 USC 403; Clean Water Act, Section 404, 33 USC 1344; Marine Protection, Research and
Sanctuaries Act, 33 USC 1413, Section 103. Principal Parpose: Information provided on this form will be used in evaluating the application for a
permit. Routine Uses: This information may be shared with the Department of Justice and other federal, state, and local government agencies.
Submission of requested information is voluntary, however, if information is not provided the permit application cannot be evaluated nor can a permit
be issued.
One set of original drawings or good reproducible copies which show the location and character of the proposed activity must be attached to this
application (see sample drawings and instructions) and be subimitted to the District Engineer havmg jurisdiction over the location of the proposed
activity. An application that is not completcd in full will be returned.

(ITEMS 1 THRU 4 TO BE FILLED BY THE CORPS)

1. APPLICATION NO. 2. FIELD OFFICE CODE 3. DATE RECEIVED 4, DATE APPLICATION COMPLETED

(ITEMS BELOW TO BE FILLED BY APPLICANT)

5. APPLICANT'S NAME 8. AUTHORIZED AGENT'S NAME AND TITLE (an agent is not required)
Amy Kramer, Northern Kentucky Water District Christopher Pent, P.E.
akramer @nkywater.org _ chris.dent @strand.com
6. APPLICANT’'S ADDRESS 9. AGENT'S ADDRESS
Northern Kentucky Water District; 2835 Crescent Springs Strand Associates, Inc.; 1525 Bull Lea Road, Suite 100
Road, P.O. Box 18640 Lexington, Kentucky 40511
Erlanger, Kentucky 41018
7. APPLICANT’S PHONE NOS. W!'AREA CODE 10. AGENT'S PHONE NOS. W/AREA CODE
a. Residence a. Residence
b. Business (859)-426-2734 b. Business (859)-225.8500
11. ‘ STATEMENT OF AUTHORIZATION
I hereby authorize __ Chris Dent to act in my behalf as my agent in the processing of this application and to

fumish, upon request, supplemental information in support of this permit application.

b, ¥name~ Wizlho

APPL{fANT’S SIGNATURE : DATE

NAME, LOCATION AND DESCRIPTION OF PROJECT OR ACTIVITY

12, PROJECT NAME OR TITLE (see instructions) Advance Treatment Improvements for the Northern Kentucky Water District at the
Taylor Mill Water Treatment Plant site. .

13. NAME OF WATERBODY, IF KNOWN (if applicable) : 14. PROJECT STREET ADDRESS (if applicable)
602 & 632 Grand Avenue, Taylor Mill, Kentucky
Banklick Creek
15. LOCATION OF PROJECT
Kenton Kentucky

COUNTY STATE

16. OTHER LOCATION DESCRIPTIONS, IF KNOWN (see instructions)

17. DIRECTIONS TO THE SITE Take the Taylor Mill Road exit off of 1-275 to go north one mile to Grand Avenue. Turn right
onto Grand Avenue and proceed east past Kollman Ave. with the Treatment Plant facility located on the north side of the road,

ENG FORM 4345, Jul 97 EDITION OF FEB 94 IS OBSELETE (Proponent: CECW-OR})



18. Nature of Activity (Description of project, include all features)

Construction of two outfall headwalls for the release of stormwater runoff and overflow discharge from the water treatiment
plant. Both headwalls will be constructed to discharge into an existing rip-rapped channel located at the end of an existing storm
sewer headwall. The proposed headwalls will be constructed with one headwall on each side of the existing headwall. The
channel will have additional rip-rap added to maintain the bank stabilization with the confluence of three different discharge
systems.

19. Project Purpose (Describe the reason or purpose of the project, see instructions) The water treatment plant (WTP) is expandmg with the
construction of additional facilities and renovation of portions of the existing WTP. The new facilities include the drainage
infrastructure to collect, manage and discharge site stormwater runoff to a controlled discharge point, A new outfall from the
existing WTP for processing overflow from the plant is included as the second headwall.

USE BLOCKS 20-22 IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

20. Reason(s) for Discharge To construct a stabilized discharge system that would allow controlled release of site runoff to leave the
site and drain to Banklick Creek. Two headwalls will be cut into the embankment with the existing rip-rap adjusted to
accommodate the alignments of the headwalls. Additional rip-rap will be added match in the installation of the additional
headwalls and replenish the smaller rip-rap that has migrated along the ephemeral channel.

21. Type(s) of Material Being Discharged and the Amount of Each Type in Cubic Yards Installation of two precast concrete headwalls to
accommeodate an 18 & 24" diameter storm sewer and 7 cu. yds. of rip-rap for bank stabilization.

22. Surface Area in Acres of Wetlands or Other Waters Filled (see instructions} No wetlands affected, Proposed construction expands existing
rip-rap channel.

23. Is Any Portion of the Work Already Complete? Yes No X IF YES, DESCRIBE THE COMPLETED WORK

24. Addresses of Adjoining Property Owners, Lessees, Etc., Whose Property Adjoins the Waterbody (if more than can be entered here,
please aitach a supplemental list). Construction activities are located on Northern Kentucky Water District property.

25. List of Other Certifications or Approvals/Denials Received from other Federal, State, or Local Agencies for Work Described in This Application

AGENCY TYPE AFFROVAL* IDENTIFICATION NUMBER  DATE APPLIED DATE APFROVED DATE DENIED
Kentucky Division of Water Quality Pending | November 2010
Water . Certification
Kentucky Division of Floodplain Pending November 2010
Water Construction

*Would include but is not restricted to zoning, building and flood plain permits

26. Application is hereby made for a permit or permits to authorize the work described in this application. I certify that the information in this
application is complete and accurate, I further certify that I possess the authority to undertake the work described herein or am acting as the

duly anthorized agent of the applicant.

Do Bamy— t\/xz/m ,éféﬁ—gﬁgbﬂ’ !J/I?écw

SIGNPﬂ" URE OF APPLICANT SIGNATURE OF AGENT

The application must be signed by the person who desires to under_takc the proposed activity (applicant) or it may be signed by a duly
authorized agent if the statement in block 11 has been filled out and signed. )

18 U.S.C, Section 1001 provides that: Whoever, in any manner within the jurisdiction of any departiment or agency of the United States
knowingly and willfully falsifies, conceals, or covers up any trick, scheme, or disgnises a material fact or makes any false, fictitious or
fraudulent statements or representations or makes or uses any false writing or document knowing same to contain any false, fictitions or
fraudulent statements ar entry, shall be fined not more than $10,000 or imprisoned not more than five years or both.
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ATTACHMENT
PRELIMINARY JURISDICTIONAL DETERMINATION FORM

BACKGROUND INFORMATION

A. REPORT COMPLETION DATE FOR PRELIMINARY JURISDICTIONAL
DETERMINATION (JD): October 22, 2010

B. NAME AND ADDRESS OF PERSON REQUESTING PRELIMINARY JD:
Northern Kentucky Water District Represented by:

Atten: Amy Kramer Darrell A. Edwards
2835 Crescent Springs Road Strand Associates, Inc.
Erlanger, Kentucky 41018 1525 Bull |.ea Road

Lexington, Kentucky 40511

C. DISTRICT OFFICE, FILE NAME, AND NUMBER: Louisville District
(CELRL-OP-FS), Taylor Mill Water Treatment Plant Advance Improvements,
Kenton County, Kentucky, LRL-2010-

D. PROJECT LOCATION(S) AND BACKGROUND INFORMATION: The
Northern Kentucky Water District Advance Treatment Improvements project for
the Taylor Mill Water Treatment Plant (WTP) is located at 602 & 632 Grand
Avenue, Taylor Mill, Kentucky. The new facilities and expansion activities are
proposed to be constructed in the upland area along Grand Avenue and located
on the south side of Banklick Creek. An existing ephemeral ditch that is rap-
rapped at the end of an existing headwall will be the location of construction
nearest to Banklick Creek. The ephemeral ditch, on the property of Northern
Kentucky Water District, conveys the stormwater runoff from the WTP to Banklick
Creek. It is at the existing headwall and rip-rapped channel that two addition
headwalls are to be construct for new outfall systems for site stormwater runoff
and raw water overflow from the WTP. The proposed scope of work falis under
the Nationwide No. 7 permit condition:s.

(USE THE ATTACHED TABLE TO DOCUMENT MULTIPLE WATERBODIES

AT DIFFERENT SITES)
State: Kentucky County/parish/borough: Kenton City: Taylor Mill
Center coordinates of site (lat/long in degree decimal format): Lat. 39.0347°
N, Long. 84.5133° W.
Universal Transverse Mercator: NAD 27 (715800.839, 4323402.329)

Name of nearest waterbody: Banklick Creek

Identify (estimate) amount of waters in the review area;



Non-wetiand waters: Total of 1400 linear feet (150 to 350 LF of

ephemeral stream-drainage ditch and 1050 LF perennial stream- Banklick

Creek)

Cowardin Class: Riverine
Stream Flow: Ephemeral and Perennial
Wetlands: 0 acres.

Name of any water bodies on the site that have been identified as Section 10

waters:
Tidal:
Non-Tidal: Banklick Creek
Estimated
Activity amount of . Class of
Referen Water Latitude Longitude Water body aquatic Cowardin Aquatic
Body type . Class
ce No. resource in Resource
review area
Drainage Non-
Ditch to ot ottt S Section
1 Banklick 39°02'05"N | 84°30'24"W | Ephemeral 15 LF Riverine 10- non-
Creek tidal
E. REVIEW PERFORMED FOR SITE EVALUATION (CHECK ALL THAT
APPLY):

Office (Desk) Determination. Date: October 22, 2010
[ ] Field Determination. Date(s):

1. The Corps of Engineers believes that there may be jurisdictional waters of the
United States on the subject site, and the permit applicant or other affected party
who requested this preliminary JD is hereby advised of his or her option to

request and obtain an approved jurisdictional determination (JD) for that site.

Nevertheless, the permit applicant or other person who requested this
preliminary JD has declined to exercise the option to obtain an approved JD in

this instance and at this time.

2. In any circumstance where a permit applicant obtains an individual permit, or
a Nationwide General Permit (NWP) or other general permit verification requiring
“pre-construction notification” (PCN}), or requests verification for a non-reporting

NWP or other general permit, and the permit applicant has not requested an

approved JD for the activity, the permit applicant is hereby made aware of the

following: (1) the permit applicant has elected to seek a permit authorization
based on a preliminary JD, which does not make an official determination of




jurisdictional waters; (2) that the applicant has the option to request an approved
JD before accepting the terms and conditions of the permit authorization, and
that basing a permit authorization on an approved JD could possibly result in less
compensatory mitigation being required or different special conditions; (3) that
the applicant has the right to request an individual permit rather than accepting
the terms and conditions of the NWP or other general permit authorization; (4)
that the applicant can accept a permit authorization and thereby agree to comply
with all the terms and conditions of that permit, including whatever mitigation
requirements the Corps has determined to be necessary; (5) that undertaking
any activity in reliance upon the subject permit authorization without requesting
an approved JD constitutes the applicant’'s acceptance of the use of the
preliminary JD, but that either form of JD will be processed as soon as is
practicable; (6) accepting a permit authorization (e.qg., signing a proffered
individual permit) or undertaking any activity in reliance on any form of Corps
permit authorization based on a preliminary JD constitutes agreement that all
wetlands and other water bodies on the site affected in any way by that activity
are jurisdictional waters of the United States, and precludes any challenge to
such jurisdiction in any administrative or judicial compliance or enforcement
action, or in any administrative appeal or in any Federal court; and (7) whether
the applicant elects to use either an approved JD or a preliminary JD, that JD
will be processed as soon as is practicable. Further, an approved JD, a proffered
individual permit (and all terms and conditions contained therein), or individual
permit denial can be administratively appealed pursuant to 33 C.F.R. Part 331,
and that in any administrative appeal, jurisdictional issues can be raised (see 33
C.F.R.331.5(a){2)). If, during that administrative appeal, it becomes necessary
to make an official determination whether CWA jurisdiction exists over a site, or
to provide an official delineation of jurisdictional waters on the site, the Corps will
provide an approved JD to accomplish that result, as soon as is practicable.
This preliminary JD finds that there “may be” waters of the United States on the
subject project site, and identifies all aquatic features on the site that could be
affected by the proposed activity, based on the following information:

SUPPORTING DATA. Data reviewed for preliminary JD (check all that apply
- checked items should be included in case file and, where checked and
requested, appropriately reference sources below):

Maps, plans, plots or plat submitted by or on behalf of the
applicant/consultant:Northern Kentucky Water District/Strand Associates.
[X| Data sheets prepared/submitted by or on behalf of the

applicant/consultant.
[X] Office concurs with data sheets/delineation report.
[ ] Office does not concur with data sheets/delineation report.

[ ] Data sheets prepared by the Corps:
[ ] Corps navigable waters' study:

[] U.S. Geological Survey Hydrologic Atlas:
[ 1 USGS NHD data.



[ 1USGS 8 and 12 digit HUC maps.
<] U.S. Geological Survey map(s). Cite scale & quad name: Kenton,
Kentucky
[_] USDA Natural Resources Conservation Service Soil Survey. Citation:

[ 1 National wetlands inventory map(s). Cite name:

[_] State/Local wetland inventory map(s):
FEMA/FIRM maps: Community Panel 21117C0017E
[_] 100-year Fioodplain Elevation is:
P<XPhotographs: [ | Aeriat (Name & Date):
or [ ] Other (Name & Date):
[_] Previous determination(s). File no. and date of response letter:

[_] Other information (please specify):

IMPORTANT NOTE: The information recorded on this form has not
necessarily been verified by the Corps and should not be relied upon for
later jurisdictional determinations.

i

/i
; "if/g: (1 f)f{@iz%%,éfq/
Signature and date of Ssgnature and date of
Regulatory Project Manager person requesting preliminary JD
(REQUIRED) (REQUIRED, unless obtaining

the signature is impracticable)
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STRAND

ASSOCIATES, INGC®

ENGINEERS

Suite 100
1525 Bull Lea Road

Lexingtan, KY 40511
Phone: 859-225-8500

Fax: 859-225-8501
Office Locations

Madison, Wl
Joliet, IL
Louisville, KY
Lexington, KY
Mobile, AL
Columbus, IN
Columbus, OH
Indianapolis, IN
Milwaukee, Wi
Cincinnati, OH
Phoenix, AZ

www.strand.com

November 18, 2010

Mr. Jim Gruhala

U.S. Fish and Wildlife Service

J C Watts Federal Building, Room 265
330 W. Broadway

Frankfort, KY 40601-8670

Re: Proposed Taylor Mill Water Treatment Plant Expansion
Kenton County, Tayltor Mill, Kentucky

Dear Jim,

On the behalf of our client, Northern Kentucky Water District, we request a confirmation of
no effect for the proposed construction activities associated with the above-referenced

project.

As mentioned in our phone conversation this morning, the United States Army Corps of
Engineers (USACE) is processing a preconstruction notification request for a Nationwide
Permit 7. I have attached a copy of the information submitted to the USACE for their

processing. This information includes:

L. Copy of the USACE application
2. Permit Exhibits

3. Site Information

4, Photographs

Let me know if you need any additional information in order to issue the confirmation letter.

Sincerely,
STRAND ASSOCIATES, INC.®
Darrell A. Edwards, P.E.

Enclosure(s)
c: Mike Hastings, U.S. Army Corps of Engineers

« Amy Kramer, Northern Kentucky Water District
Alan Grant, KDOW Water Quality

DAEB:clw\SACINU 500-- 15991 547\002\Wrd\Permit App & Submittal\Gruhala USFWS 102610.docx



13.5. Fish & Wikilife Service

Koptucky Ecolpgioal Servicés Fiaid Diffice

1.5, Fish & Wildlife Service
330 West Broadway, Rm 265

Frankfort, KY 40601
Phone: 502-695-0468
Fax: 502-695-1024

Endangered, Threatened, & Candidate
Species in KENTON

County, KY

Mammals Myotis sodalis Indiana bat E P
Mussels Epioblasma o. obliquafa purple catspaw E
pearlymusse]
Pleurobema clava clubsheli E K
Cyprogenia stegaria fanshell E K
Epioblasma torufosa
rangiana Northern riffleshell E K
Plethobasus cooperianug orangsfoot pimpieback E K
Lampsilis abrupta pink mucket E K
Obovaria retusa ring pink E K
Pleurobema plenum rough pigtoe E K
Plethohasus cyphyus sheepnose C P
Plants - Trifolium stoloniferum running buffalo clover E K
NOTES:
* Key to notations: E = Endangered, T = Threatened, C = Candidate, CH = Critical Habitat
L**Key to notations: K = Known occurmrence record within the county, P = Potential for the species to occur within the county based upen historic range, proximity
to known occurrence records, biological, and physiographic characteristics.

FWS 2008 SPP LIST xlsx: KENTON

Page 1 of 1

Updated July 30, 2008



D el #huh .

STEVEN L. BESHEAR ENERGY AND ENVIRONMENT CABINET " "LEONARD K. PETERS

GOVERNOR DEPARTMENT FOR ENVIRONMENTAL PROTECTION SECRETARY
) DMISION OF WATER
200 FAIR OAKS LANE, 4TH FLOOR
FRANKFORT, KENTUCKY 40601 ==
www. kentucky.gov
STREAM CONSTRUCTION PERMIT
For Construction In Or Along A Stream
Issued to:  Northern KY Water District _ Permit expires on
Address: 700 Alexander Pike January 6, 2012
: Fort Thomas, KY 41075

Fermit No. 13914

In accordance with KRS 151.250 and KRS 151.260, the Energy and Environment Cabinet
approves the application dated December 13, 2010 for eonstruction of two outfall headwalls and
installation of rip rap for bank stabilization in the left descending floodplain of Banklick Creek, with
coordinates 39.034722, -84.506667, in Kenton County. Al: 33941

There shall be no deviation from the plans and specifications submitted and hereby approved
unless the proposed change shall first have been submitted to and approved in writing by the Cabinet. This
approval is subject to the attached limitations. Please read these limitations carefully! If you are unable
to adhere to these limitations for any reason, please contact this office prior to construction.

This permit is valid from the standpoint of stream obstruction only. Issuance of this permit does
not relieve the permittee from the responsibility of obtaining any other permits or licenses required by this
Cabinet and other state, federal and local agencies. Specificaily if the project involves work in a stream,
such as bank stabilization, dredging, relocation, or in designated wetlands, a 401 Water Quality

Certification from the Division of Water will be required.

This permit is nontransferable and is not valid unless actual consiruction of this authorized work is
begun prior to the expiration date noted above. Any violation of the Waier Resources Act of 1966 as
amended is subject to penalties as set forth in KRS 151.9%0.

If you have any questiohs regarding this permit, please call Mr. Ross Bishop at (502) 564-3410.
Tssued January 6, 2011,

G [~ b Pt

Jeffrey W, Pratt, P.E.
Environmental Engineering Consultant,
7 Director’s Office, Division of Water

JP/RR/dg

pe: Florence Regional Office
Martin Scribner -Taylor Mill Floedplain Coordinater
File ‘

Rerttuckiy™
KentuckyUnbridledSpirit.com UNERIDLED SRIRIT e An Equal Opportunity Employer M/F/D



STRC0000000001 (Headwalls) construction of two outfall headwalls and installation of rip rap for bank stabilization:

Stream Construction Permit
Northern Kentucky Water District
Facility Requirements

Permit Number: 18914
Activity ID No.: APE20100001

Page 1 of 2

Submittal/Action Requirements:

Condition
No.

Condition

S-1

Northern Kentucky Water District must submit final construction report: Due within 50 days after completion of construction Northern Kentucky Water District

must notify in writing that the project has been completed in accordance with the approved plans and speclﬁcatxons A Final Construction Report Form is enclosed.
[401 KAR 4:060 Section 3(2)]

Narrative Requirements:

Condition

No. Condition

T-1 - This permit is issued from the standpoint of stream obsiruction only and does not constitute certification of any other aspect of the proposed construction. The
applicant is liable for any damage resulting from the construction, operation, or maintenance of this project. This permit has been issued under the provisions of
KRS Chapter 151.250 and regulations promulgated pursuant thereto. Issuance of this permit does not relieve the permitiee from the responsibility of obtaining any
other permits or licenses required by this Cabinet.and other state, federal and local agencies. [KRS 151.250]

T-2 A copy of this permit must be available at the construction site. [KRS 151.250]

T-3 Any work performed by or for Northern Kentucky Water District that does not fully conform to the submitted application or drawings and the limitations set forth in
this permit, is subject to partial or total removal and enforcement actions pursuant to KRS 151.280 as directed by the Kentucky Department for Environmenta}
Protection. [KRS 151.280]

T4 Any design changes or amendments to the approved plans must be submitted to the Division of Water and approved in writing prior to implementation. [KRS
151.250]

T-5 Since Kenton County participates in the National Flood Insurance Program, a local floodplain permit must be obtained prior to beginning of construction. Upon
completion of construction Northern Kentucky Water District must contact the local permitting agency for final approval of the construction for compliance with
the requirements of the local floodplain ordinance. [401 KAR 4:060 Section 1(16)]

T-6 Northern Kentucky Water District or his/her successor shall maintain the headwalls in good condition and keep it free of drift and debris at all timnes. [KRS
151.250, 401 KAR 4:060 Section 3(1)]

-7

Permanent vegetation shall be established on fill as soon as possible upon completion of ﬁlliﬁg. [KRS 224.70-110]



Stream Construction Permit
Northern Kentucky Water District
Facility Requirements
Permit Number:18914
Activity ID No.: APE20100001

Page 2 of 2
STRC0000000001 (continued):

Narrative Requirements:

Condition

No. Condition

T-8 Erosion prevention measures, sediment control measures, and other site management practices shall be designed, installed, and maintained in an effective operating

: condition to prevent migration of sediment off site.

T-0 To avoid secondary adverse impacts, all materials used shall be stable and inert, free from pollutants and floatable objects, and shall meet all appropriate
engineering standards. (Inert here means materials that are not chemically reactive and that will not rot or decompose, such as soil, rock, broken concrete or similar
materials.). [401 KAR 4:060 Section 7]

T-16 Stream bank restoration and stabilization shall be limited to that necessary to restore the stream bank as closely as possible to its original location and configuration,
and shall be completed without compromising the conveyance capacity of the stream at any time. [401 KAR 4:060]

T-11 All debris and excess material shall be removed for disposal outside of the base floodplain. {401 KAR 4:060]

T-12 Upon completion of construction all disturbed areas shall be seeded and mulched or otherwise stabilized to prevent erosion. [401 KAR 4:060]

T-13 The entry of mobile equipment into the stream channel shall be limited as much as reasonably possible to minimize degradation of the waters of the Commonwealth.
[401 KAR 4:060]

T-14 Construction other than as authorized by this permit shall require written approval from the Division of Water. [401 KAR 4:060]

T-15 Due to the nature of the work involved in the proposed project, the Division of Water has waived the requirement that the submitted plans and specifications be

drawn by an engineer, licensed to practice as a professional engineer in the state of Kentucky, under the provisions of the KRS Chapter 322. [KRS 151.250, KRS
151.260] ‘



FINAL CONSTRUCTION REPORT

- NAME:

PERMIT NO: I¥Q14

Ar 23991
Has all work on this pr
the Division of Water?

oject been completed according to the plans and specifications on file with

Yes:

" No: " If no, explain. You may mail an.attachment if necessary.
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January 3, 2011

Operations Division
Regulatory Branch (South)
ID No. LRL-2010-112%9-mlc

Mr. Christopher Dent

Strand Associates, Inc.

1525 Bull Lea Road, Suite 100
Lexington, Kentucky 40511

Dear Mr. Dent:

This is in response to your reqguest on behalf of the Northern
Kentucky Water District for authorization to install two outfall
structures for the Taylor Mill Water Treatment Plant Site. The two
concrete outfall structures would be located on an unnamed ephemeral
tributary to Banklick Creek located on the property at 602 and 632 Grand
Avenue, Taylor Mill, Kentucky. The ocutfall structures would accommcdate
18-inch and 24-inch diameter storm sewers and would involve 7 cubic
vards of rip rap placed in the unnamed ephemeral tributary to Banklick
Creek. You are reminded that this authorization does not obviate the
need to cbtain other permits from state or local agencies. The
information supplied by vou was reviewed to determine whether a
Department of the Army (DA) permit will be required under the provisicns
of Section 404 of the Clean Water Act.

This project is considered a discharge of backfill or bedding
material for utility lines including outfall structures. The project is
authorized under the provisions of 33 CFR 330 Nationwide Permit (NWP)
No. 12, Utility Line Activities, as published in the Federal Register
March 12, 2007. Under the provisions of this authorization the Northern
Kentucky Water District must comply with the enclosed:

1. Terms for Nationwide Permit No. 12;
2. Nationwide Permit General Conditions; and
3. Water Quality Certification (WQC) Conditions for Nationwide

Permit No. 12 dated March 19, 2007, issued by the Kentucky
Division of Water.

Once you obtain your certification, or 1f nc application was
required, you may proceed with the project without further contact or
verification from us.



This verification is valid until the NWP is modified, reissued, or
revoked. All of the existing NWPs are scheduled to be modified,
reissued, or revoked pricr to March 18, 2012, It is incumbent upon the
Northern Kentucky Water District to remain informed of changes to the
NWPs. We will issue a public notice when the NWPs are reissued.
Furthermore, if the Northern Kentucky Water District commences or are
under contract to commence this activity before the date that the
relevant nationwide permit is modified or revoked, they will have twelve
(12} months from the date of the modification or revocaticn of the NWP
to complete the activity under the present terms and conditions of this
nationwide permit. The enclosed Compliance Certification should ke
signed and returned when the project is completed. If the project is not
completed within this time frame or if the project is modified, the
Northern Kentucky Water District must contact us for another permit
determination. A copy of this letter is being sent to the applicant the
Northern Kentucky Water District and to the Kentucky Division of Water

(KDOW) .

If you have any questions, please contact this office by writing to
the above address, ATTN: CELRL-QP-FS, or by calling Ms. Meagan Chapman
502-315-6709. All correspohdence pertaining to this matter should refer
to our ID No. LRL-2010~-1129-mlc.

Sincerely,
Original Signed
Lee Anne Devine

Chief, South Section
Regulatory Branch

Enclosures



ADDRESS FOR COCRDINATING AGENCY

Ms. Sandra Gruzesky, Director

Kentucky Energy and Environment Cabinet
Divigsion of Water

200 Fair ©Oaks, 4™ Floor

Frankfort, KY 40601

ADDRESS FOR APPLICANT

Ms. Amy EKramer

Northern Kentucky Water District
2835 Crescent Springs Reoad

P.0O. Box 18640

Erlanger, KY 41018



EXHIBIT 7d and 7e
BUILDING PERMIT APPLICATION



Julo 80 2001 2:40PM NKAPC No. 3691 P 1/1

¥
OCT.20°2010 15:45 85923318007 NEARC #0710 p.00L/001

COMMERGIAL JOINT' APPLICATION FOR ZONING/BUILDING PRRVETS
7937 Royal xrlve, . Mitshell, KY  P)540-331.8980  F) 850-331-0987  wwwnkepcorg

m@w Feipmpgn

Da you wish for thiz applisation to be progesed as n fast track? HNo DYes (1112 tirnes the norinal fioe, due with application)
Ts this project requirad to be Jicensnd by the Cabinet for Hleaith ond Femily Services (CHES)Y '

e 0 Yeg; Liconan pumber;
Clouty end ad(eass of propoacd aotivitys Kenton Co., 608 Grand ave, Taylor Mill, KY 41015 Sults 4 NA
Wamo of stiip cantat- UI' buﬂdfug whum the praject Is Jncated: Taylor M]H advanced Water Treatment Facility

Business pames e Chemical Building "
Propesty entifioation Number (PION); 056-20-02-027.02 Subdivigion: K°/Iman's Grand Ave. Resubdivision] gt 6,7,8,9,10
Bropacty Owher ' Pl By Conteactor / Bullder Applicant
Contack Amy Kramer James K. Piper Jr., AIA TBD Amy Kramer
Company Northern Ky Water District GRW Engineers, Inc. Nerthern Ky Water District
Address 2835 Crescent Springs Rd. 801 CGrporate Drive 2835 Crescent Sgrings Rd,
Gty Erlanger 4 Lexington Erlanger
Binte Kentucky ) Kentucky B ) Kentucky
ZIPCnde | 41018 40503 41018
Phono#t | 859-426-2734 B59-223-399¢ . B59-426-2734 .
Pag B59-576-7893 858-215-9059 859-578-7893
el # 854-981-1617 859-338-5842 859-091.1617
~ Empll akramer@nkywater.org jpiper@grwinc.com akmmer@nkvwatﬂgﬂm
Qﬁucm:!ebga’ /A NiA 36785500
Fed Tax 1D # NA _ N/A. N 611311695
(JLigngsed building sotivity Raquired to be completed): , i
(1 New building OReapair/ Replacesment (X ence ;
0 Addition to buitding 11 Agrioulume / Form exomption m";m"-—'
\R Altetation to bullding 11 Offtstraet paticoy / Unloading foility OPoo enclosurs?
0 Pemnlition of building 11 Chunga of use of dceupanty O Sign
O Agcegtory structure D Driveway / ASSess puink O'New
[ Bulding shell permis O Pootar / Poumdation aud lta work oty D Face chge
U1 Firs suppresslon 1) Fire alarm '
D Retaining wall ' 0 Modular building
Loder: — e e e

Cusrent use nfmw- Water Treatment Facliity

Froposed use WFWFGW Water Treatment Facility

Demoti
Description of con m retivity 10 o par — otion of a tunnel, construction of new exterior walls to patch location of
demaoed tunoel, @ ;

Owarall extimated gosk §_ 107.810.00 Square fovtage of new projects Na por flooe: A

PAGERTOR 2



Jul. 8. 2011

2: 45D

OCF, 20°2010 15:26 8502318987

Bricioochmant pennit mquirad?}é o
Type of sevwags dispcsni:%ﬁ?ub}:io orgeniralized O Onesltn (Repiie fank): Sower paemit number

Typo of vittes mupply 4 bt
HVAG: Contrsctors, 120

NKAPC

11.¥es; by which apenoy?

[ Pitvmie (woll, oistern)

Mo, 3698
B0 PoO0is001

NKAPRG

Po1/1

Liseans paenhen Ten

Ts HIVAC dmwing inoleded with this sppBeation? ) Yoo * 0'Nos Sopasate pormis ceqivad

What Iy e estlimated watue of the HVACT S TED

To the project lopted wilin the Roodpleiniyi o D) Yes; Pancli
s the projoct lcated o an afiginal hillside elops of fwenty (20) peosnt or grenter? [ Yes Hino
Howmugh land nrea is being disiwbed for e propaned project? .08 accss

Reglstered Devigs Profsslonel i respenafble diiazge: J2Mes K- Piper Jr, AlA, Lead Architect, GRW Engtnesrs, Inc, .
I the Rngimred Dwﬁmrmm% in responiiblo ohargs in an erchitect, Ia this individoat respomsible for construction conirnct
Ne

sidminfatrntion? D Vea

Existing ups of builkiting andfor space informetion:

Building square faat: NA

e NubEE of storvies: A

Bouate fet par Goor: NA

Existing uig: NA

Congtnsction fype:_NA

Butlding supprossion (eprinkles): L "S’es ONo

Mo wotk shall e gtarted until proger penmits have been Issusd. Fees wre non~refimdable, All eothon taken In connection. with this

applicstion oxe beged on s tepresentations by the applicent ditet the submitted foformation and ettasiments are somset mid accurate
el fho humien. of proofuf ity coremstosss and Bocuracy iathe responaiblfity of fha appiicant, The spplioant i responsible ﬁar mroting
olf sgulrernems of the Keatusky Building Cods and logat zontng ordinences,

Gwaer or Authorized Agent (Bignature):
Owaer of Adthotized Agent (Pleass pring):

Dute:

E— T i

To be complated by A qiive e

-

Avloation®; SoNGUWOOWET _ DuieReseveds |\ 1310

App. App, With Conditions Disapp.
BIC Cada: Zozing feor Zofin 20
orlng B T r2jd
Pote: Bullding foxs_JOGH. 00 Dullding — e T
BOA:_______ HVACEe._294.00 wHvac e |
Btags LLIDP; , Other: Perralt lased:
Toml: __ N R T —— ]
Dats: 1 1RO Amount paid: 1'(‘3[08‘@6 Memot; DY BMNOS
Dits Aronnt puid: ——  Meod, 7
' ' ey .
Slgnuturs of Adralntatetivs Officiat ﬁM C \h,&f

PAQELQF2

HEATGHRO



Julo G0 2011 2:31PM NKAPC No. 3689 P 1/1

OGT.2072010 15:45 85033180, NKAPC #0710 P,0017001%

COMMERCIAL JOINT APPLECATION FOR ZONING/BUILDING PRRMETS
o aoenan | 2323 Royal Ditive, Bt Mitshell, KY  P)850-3318080  F) 6503300987  www.okapeiorg

Pa you winh for this agplicution to ho processed as a Thst track? Xve o Yo (1=1/2 tithes the norened fiaw, due vith appligation)
1 thib project required to bie Homsed by five Cabinet for Featth and Family Services (GHTS)? '

% No [ Yes; License number
Gounty and nddress of propoted aotlvy: Kenten Co., 608 Grand Ave, Taylor Mill, KY 41015 Baite #: NA
Neme o8 sttip center o building whase the projoct i3 Joeated: Taylar Mill aqvanoed Water Treatment Facllity
Business name: PT/ GAC Building
Property Identtfioation Numher (PEYN); _056-20-02-027.02 ﬂubdivisiom Kellman's Grand Ave, Resubdivisioraf: 16,17,18,1%

Propexty Gwiby Plang By Contractur / Bujlder Agplichnt
Contpet Amy Kramer James K, Piper Jr., ATA TBD Amy Kramer
Compagy | Northern Ky Water District | GRW Engineers, Ine, Northern Ky Water District
Address | 2835 Crescent Springs Rd. 801 Corporate Drive 2835 Crescent Springs Rd,
Gty Erlanger J Lexington o Erlanger
Btate Kentucky Kentucky ’ I Kentucky
TXP Codp | 41018 ‘ 40503 41018
Phomest | 659-426-2734 §59-223.3949 : 859-426-2734 .
Yaxf | 859-578-7893 859-210-6059 ' 859-576-7893
oy # 859-991-1617 | 859-338-5842 859-091-1617
Hmpll akramer@nkywater.org Iplpar@grwinc.com akramer@nkywater.org
aﬁ:ﬁ:ﬁ:ﬁ“‘ N/A N/A 36785500
Fed Tax 10 # 3 17:3 N/A. 611311605
l:‘anw bulldmg EIRnpnirmcptauemm iFence .
{3 Addition to building {) Agrionhos / Parm exemption THE;*:
[ Alteration o builiing 1 Offeatreet parkiog / Unloadiag facility 0 Pool saclogare?
R Pemolition of tmilding [l Changs of uss ar atcupansy O Sign
U Accessnty plructure [ Wriveway / Aveens point ONew
0 Bullding ahell pormit 0 Feodor / Fowidation aod sits work only i age chmnge
£ Fire suppression £ Fire alexm '
2 Retolning walt ' & Modaler bulliding
Rother .., —— = e e e e 2oz

Currant us of propeny; Vacant Lot
Proposed ues of PWFW Watar Treatment Facllity
Desoritlon o sonstnction ncivity to bo porfuemads_TTS CTUGHan of (3) retaining vl

Oversll stitvatad post § B2,280.00 Rouere footags of new prajests 344 LF por floor:
A=227 LF
PAGRIOFZ B -84 LF

C-33LF



Julo 60 2001 2:25PM WKARC No. 3690 P 1/1

0CT, 202010 1b:46 85933180t NKARC

#0711 P.001/001

Enoroachment pennitrcquired?% Mo 11Yes; by which agenoy?

Tyne of gevage dispoani:}ﬁ‘fnbiiu areenfralized 1 Onesito (Soptic tank): Howes permit puriber

Type of water DUppiy:}éi’uhiie Fi Private (wel, oistora)

MVAS: Gontaton: ' ) . Licenge mumbor
Ts VAC drawing Included with fhis gppleation? 0 Yes ' J{No; Separate pormit eoquirad
Witet ia tho estimated value of e HVAC? $, N

I the prajest loented within the ﬂoudpluiu’?);ﬁﬂn 0 Yes; Panalik:
Ta the project located an en ayigina? hilleide slope of twenty (20) pécaent ne granter? 3 Vs [N
How mueh lang erea is betng disturbed for the proposed project? ___ 308 oeres

Registered Design Profeeslonel in responeiblo chapgss 2 es K. Fiper dr., AlA, Lead Architect, GRW Engineers, Inc,

T2 ¢he Registarod Resizn Profesaionn] in respansible churge i an aroltset, Is this individual responsible for contiruction contract
administration? 0 Yos A No

Exisling uge of building and/ov space infarmation
Boliding cquare ooz NA MNumber of storias NA Conateuction types | NA

Squate faet per floor; NA Exinting ugm: _NA . Rullding suppression (eprinklet): BYes 0ONo

N work shell ba staréed untl proper permiis hava bean fspued, Fess are non~rofimdable, All eotions taken in eenneotion with this
appleation see baged on the represantaticns by the applicant thet the submitted informntion and ettathments are sorrect md etourate
nnd 6 tarden of proofofity comectness and accuracy is the reaponsibility of the applicent. The sppifsent is responaible for mestug
olf requirements of the Keatusky Building Cods and lopal 2thing ondinances, '

Owtler or Amthorized Agsnt (Bignature): :\nh Dt & A%/
Ovmar or Authatized Apent (Flsnse print)t t}ang}) ? : 'ﬂ?w : %‘%"s
T bt complutel by Admiblsvatve Offcial
Avpliostion#: =8 T COVWSA 2ol DateRoceives _ R= e Ay
3!82)‘ 237200 App.  Aup.WithConditions  isapp.
SIC Qode: Zoning fee: Zoning aovonooaen
Zone ‘puiding el /2.00_ pugng  himi] 32 —
HOAM . EIVAC HVAC —— ———
Stege 1/0IDP: | Qihert Pertitit issued:
22)%:‘ >4 tem Cetifivato uf Oconpatey issnds
Date; Ampunt pald: Bietbod:
Daate; Amourt palds . Method:
Slgnatura of Administretive Ofildiat
BAGE 2GR %

WRARD R0



Julo 80 2001 2:37PM
OCT.20'2010 15:45 8593310907

NKAPC No. 3697 P19
NKARC #0710 P,001/001

COMMERCXAL JOINT APPLICATION FOR ZONING/BUNLDING PIRMITS
233% Rovel Yirive, Bh Mibshel), KY P) 850-331-6980 F) 859-331-2987 wwskantorg

m '

Do you wioh for this application to be proveseed ag n fhst fraek? Hito DYes {i=1/2 titnes the nomnal feq, due with application)
Ta thin projact required 30 bo loznsed by fie Cabinet for Health and Romily Gerviess (CRREYY

HONo 0 YesrLisauso mumbers,
County and address of propused aoifuitys Kemson Co., 608 Grend Ave, Taylor MHl, KY 41015 Buite s NA
Namte 0P sitip center op building whee the project s Jacated Taylu!- Mill advanf:[ 'Wat&r Treatiment Facliity

Tusiness pame: GAC Feed Purnp Station

Broperty Ksusiseion Number (PIDN): 056+20-02-027,02

« Koliman's Grand Ave. ResubdivisionLgt: 12 & 11
Subdivision:,

Properiy Ownor Plang By Coiencior / Balider Applicasé
§ Contect Amy Kramer James K. Piper Jr,, AA TED Amy Kramer
Compagy | Northern Ky Water District | GRW Englneers, Inc. Narthern Ky Water District
Addvess 2635 Crasoent Springs R, 801 Corporate Drive 2835 Crascent Springs Rd.
City Erlanger | Lexington Erlanger
Bata Kentucky Kentucky Kentuekyﬁm
P Code | 41018 40503 41018
Phoned | 659-428-2734 859-223-3599 859-425.2734
oz i B59-578-78953 859-219-9059 859-578-7893
ey 859-091-1617 §50-338-5842 859-091-1617
 fwall | akremer@nkywater.org ‘ iplper@grwine.com akramer@nkywater.org
'ﬁﬁugmm A A 36785500
¥ed Tax 1 NfA ' WA 611311695
. ' ‘
Y umpn!rmzplausmunt QFence . ;
I3 Addition to bullging {2 Agrionttus / Furm exermption %m
[ Alteration to ullding £ Offstrest patking / Unloading facility £1 200! anclosure?
U Domnlition of building D Change of uge of dtoupingy 0 Sign
1 Avossuaty piracture [ Brivewny / Aot puin gmm
[ Building abeli permit. 0 Faoter / Poundation ad aits work only
1 Fire supypression (4 Fiso alars :
D) Retaining wall (1 Modolar buliding
0 Oﬂwrlmi = - e T e—

Cuwwent uss oF fropeny: Water Treatment Faclilty ,
‘Proponed ubs of proparty;_Water Treatment Facllity
New structure to be buiit on slte,
Dasselpion of cousbaction hoivity to be pesfunmed;

Ororall estimated oooh 5 866,753,75 2,580 SF

Suare fociage of now project:
~Noke? Eztmate doos not
include equipemant, PAGRIORS

pov Hoon L 524,50 - 2,588 SF




L!ul. 6. 2011 2:34PM  NKAPC

OCY.20'2010 16:45 8523310907 NKAPC #0711 2,001/001

Ercronchmanit pesmit mqulred?)ﬁ No 1) ¥es; by which ngency?

Typu of gawsgs ﬂiapusa!:ﬁ?ubﬁn orcenfralized O Onesits (septie tank): Suwér perait member

Type of watet aupply -3 Publis 1 Private fwoll, olatorm)

HVAS; Contractort,__TE° ' Lioenss Aunlsen .o
Is HVAC drawing Included with this sppiention? 3 ¥es ()Nws Separgte permit caguirad

Wiios in the extimated valuy of the HVAG? §_TED

Y the project Toested within the flosdphsin®3e No D Yes; Paselit;
T the projést located on an oyigioal hillside slope of kwenty (20) parcent or grenter? D Yoo HiNo
How much land area i being disturbed for the proposed projoot? 04 acres

mmmdnmm Profzgslonsl in respangiblo QW: James K. Plper Ir., AIA, Lead Architact, GRW Eng]neers, Inc.

1f the Registared Desiph Brofesslons) in respemaible chavge ig on architect, s this individual respansible for construction contract
adminfstration? O Yea G

Baisting uss of hullding and/or space Infarmation:
Rutiding aquare et _ 24,472 65 Numbar of steried: 3. Conatmction fype: _28 _
Bquate for por floor:_* Existing unoy P2 o Bullding suppresslon (aprinkles): 0 ¥ew M{No

¥ Fitker Bldg,: @ B 510.7 - 8400 5F, @ B, 828,5 « 20098 SF, @ El. 535 - 8400 BF, @ El, 545 » 4167 SF

No work shvall ba staried vt propoer pernits havs heen ismued, Fees ase non-rsfimyable, All ections ken in connaction with tis
spplication sy hased on the representations by the epplicent that the submined fnformation and atisshments aro carrest mud accuats
and the burden of proafofits covruitoess and avouraoy i the reaponsibility of fhe applicant, The mplicant is vesponsible far meoting
all requiremunts off tha Keétitucky Buiiding Codes and lqoal 1' hing ordinances, X

o P _ e e 2 ,. /Q'Q“ﬁ

Qumer or Authorized Agent, (Signature):

Quner or Autharized Agent (Pleaze prinf)

App, App. With Conditions b!sapp.
810 Code! Zoning fos: 4- oiting M .

zones .| 15 'auswngm}_._g_@& Bellding 322y .3,.‘!.‘;1..££:77;‘:in

BOAM uvacse” 29420 wvac
Stage V11DP; omern L 235,90 pemitissued:

be{ P/.rm Total; jm_ Certifivete of Qcompaney itsued:

A ERACIAL | bt

No. 3694 2. 1/1

Dt QANL  Amount prins YD S0 Metbod: ONE Qa0 R

Yialey Athourt peld: o Moediod: /,} -
Bigteturo of Adrinistrtive Offld :ig&c W, £ Q‘;% Q
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Julo 6 2011 2:35PM  NKAPC Ne. 3695 P 1/1

OCT,20'2010 16506 85632318087 ' NEKAFC 20710 ¥, 0017001

COMMERCKAL JOINT APPLICATION FOR %m%@@mﬁmﬂ PERMITS
2552 Royl Drive, Fi. Mitchell, KY I} 630-331-8940 F) 859-331-8587 www.iikape.org

Arzaflbsiag Comminon

Da you wigh for fhis application 6 ke processed ag a Tast track? o DYes {1/ et the notinel foe, due with appleatfon)
T thiio projest requtred 14 be Niomaed by the Cabinet for Health and Fumily Servicay (CHEFR)?

X No O Ves Licanss numbon, -
County and address of proposed aetivity: Kenton Co., 608 Grand Ave, Tayfor Mill, KY 41015 ' Bhilte # ___...Ei.,wm
Nama of stip centse or building wheee fhe project is Jooateds Taylor MIli advanced Water Treatment Facllity
Pusiness name: FT / GAL Bullding .
Propesty Identifiaetion Number (PLIDN):_056-20-02-027.02  gundivision: Kollman's Grand Ave. Resubdivisiarf.qf;_16,17,18,19

Property Owner Plana By Contpitctor / Bollder Applicrnt
Contact Ay Kramer James K. Piper Jr., AIA TBD Amy Kramer
ﬁﬂlﬂ[{ﬁ}l)’ Northern Ky Water District GRW Engineers, Inc. Northern Ky Water District
Addrogs 2B35 Crescent Springs Rd, 801 Corporate Drive 2838 Cragcent Springs Rd.
Ciy Erjanger J  Lexington ' Erlanger |
Einte Kentucky Kentucky ) i Kentucky
ZIPCode | 41018 40503 . 41018
Phono#t | 559-426-2734 B55.223.3998 = B30| Baf 2. 859-426-2734 3
Fox# | 859-578-7893 859-219-9059 ' 859-578-7893
Lelé 859-991-1617 . &59-338-5842 N B59-991-1617
Fmall akramer@nkywater,org iniper@arwinc.com o akramer@nkywater.org
Qﬁ"ﬁ:ggzm N/A N/A | 36785500
Fed Tax 1D # N/A N/A 611211695

D& Now building ’ DR@pnlrr'RapInnnment T ence ;

0 Addition to bdiding {) Agricutnws / Panm exetaption ;ﬁ;&

[} Alteration (o hullding . i Off-gtreet parking / Unloading fecility 0 Pool enclosuns?

© Demolition. of building D Changs of use of otoupancy 0 &ign

3 Agpessory ptructure I3 Driveway / Acoens pult L New

O Bullding shell pormit 0 Pootee / Foundation and site work only PFace change

11 Fire suppression 1 Bl alarm :

0 Retalping wail ' D Modular building

i UﬂﬂﬂJ o~ sy e

Current use of propesty;_\2cant Lot

Propones) upe of prapestys Water Treatment Faeility

o . - - New structura to bo bullt Gr-site,
Deseriplion of sonstrustion Robivity 0 be ptfonned; ructure to e bulit orfelte

Dvarall estimated cosk § 6,996,531,25 Squere foutags of new project: 21,745 SF par flogr:
Wote! Esfimate does EL. 524.00 - 13,320 5F

Fore -
oL inchude squipment, PAGEIOED EIE gg;gg - EE%DQFSF




Julo 80 2011 2:268M NKARC No. 3696 P

P
OCY.2072010 15:46 8503318887 NEARC #0711 p.001/001

Eucronchment pennitmquirtd?%mo 1'1.¥es; by which ngenoy?

Typn of gewage ﬂispusuf%é?ubh‘n oreentralized [ Onesits (gapifo tank): Sower periiit number

Type of water supply%l”ubm I Private (el olstern)
MVAG: Conftacton |00 ' . Licanse tumben TBD
Ts HYAC deawing inoluded with this upplicuﬁon?ﬁ‘ies " O'Nos Sopargte portolt reguived

What 15 the astimated value of the BVACTS, 100

Jé the prjoct locaed iiin the floedploinNe 0 'Yep; Panclt
Is the praject located on an n;igina! hillside slops of twenty (20) patcent or mnﬁsﬂXYﬂs Dko
Howmuth land arca is belng disturbed for the proposed project? 3 aares

Reglerad Dosign Profeasions! in responeible charge: *oe: K- Piper 3r., ALA, Lead Architect, GRW Engineers, Inc.

 Ifthe Rsmtmd Deston Profussionn] in reapanaible charge it an mohitest, Is thia individual respomaibia ﬁm cotstruction oanirast
pdministration? D Ves MiNo

Existing usc of building and/or spase infarmation:
Building squere foet: NA Number of storlagNA Copstuetion type;,_NA

Squate fzet pir foor: NA . Bufoting use: _NA * Rutiding suppression (spyinklon: DYﬂs O No

No wotk ghall b ptaroed unté! proper pesmits hove been issued, Rees pre non-rofimdable. All actons taken in sennsction with this
upplication s Yesed an the represcittations by the applicant thot the submintsd information and aitashments aze carvect end accurnto
and fhe burden of prosfof its corzttness and ecourady is the responsiblity af fha applicant, The sppifoant is reaponﬁibla ﬁ:r mecting
all sequirements of e Kettuoky Building Code and kool zoning erdinances,

Qwiier or Awthorized Agsit (Sipnatore): Date:
Qwnes or Awthorized Agent (Fleass prin):
P —— ba complated by Adniinilsprativa Offieial =
Applieation s T A M W OO0 Date Recoived:__ \ - v \DY
App. With Comditions Disapp.
8IC Code: Zonlng foe: Zolv j
. e 4%'— I
Zone: Bulldog fer 3795. 44 1294167,

BOME ____ _ HVAG M:M HVAC} o
Stage ULIDE; omer 23500  pugitinpued: _,

8 27 Dlan feferg Tou 42.74: 44 . coritvatoof Ourmpaney ssvat

Dot A\ N V(0 Ampunt pmﬂ:m&ﬂ Method: C X214

i:!a-&e:__, Amonnt paids Method: )
IS A BTSN O AV 4

Bignetwe of Administrative Offictal: _ ‘*b \ES‘“’M

PAGEZIQR2
NEAFGREND



Julo 80 2011 2:32PM HKARC No. 3693 P 1/

OCr.20'2010 15:45 8553318087 NKAIPC #0710 P.OO1/00L,

i

COMMERCIAL JOINT APPLICATION FOR ZONING/BUILDING PERMITS
2332 Royal pﬁve, Bt milvehell, KY F) 8553318000 B} B59-331-2357 wwwdikapeore

g m&w Gonmingn

Yhcr o wish S epplication to b processod as n fust rack? I No 0 Yo (1172 ttnes tho nortant e, dua with application)
Ta thib prajost regaired to Boe Heenged by the Cabingt fhe Bealty and Pamily Sarvices (CHRR)?

% Ne 0O Yer; Licenss numbers,, . " .
County and address of propased activily: Kenten Co., 608 Grand Ave, Taylur Mill, KY 41015 Sulte 2 NA
Name of sttip conter or bullding vhare the project Is Jooued: Taylor Milt advanced Water Treatment Facility
Plusingss pame: Fnt:er Building ‘ »
Property Identifisetion Number (PLDN): 056-20- oz 027.02 Subdivigion; Koliman's Grand Ave, Resubdivision],pt: 6,7,8,9,10

Property Cwner Plans By Contractor / Bollder Applicant
Cnntest AmyLKramer James K, Plper Jr., ATA T8D Amy Kramer —_—
Company | Norther Ky Water District | GRW Engineers, Inc, Narthern Ky Water District
Address 2835 Crescent Springs Rd, 801 Corporate Drive ‘ 2035 Crascent Springs Rd
, Cliy Erlsnger . e 4 Lexington o Erlanger
Btate Kentucky ) Kentutky Kentucky
2P Code | 41018 40503 :uma .
PhonoR | 859-426-2734 B859-223-3509 . 859-426-2734
van B59-578-7893 B59-213-9059 ' ' B58-578-7803
Lol 859-991-1617 459-336-5842 859-591-1617
Emall ] akramer@nkywater.org ipiper@arwine. com akramer@nkywater.org
maﬁ:g;g:#w /A Nis 35785500
Fed Tux Y ¢ Nid WA 611311695
]
L'anw buildlng B Dmpnlrmeplulmem . (i Fetine '.t‘ypos.
D Addition to nlldiag 1) Agriculture / Parm exsmption Height:
Alteration to hullding [ Off-strpet pariciog / Ualoading facility O Pos) enclosare?
D Demolition of building D Chtinge of use oF sSoupaNGy 0 Sign
O Accessory siructure [ Driveway / Acotss point gg‘; e
O Bollding shell permit 0 Postar ! Foundation and wits mek only
12 Bire quppression 13 Firs alaxh
O Retainihg wall ' &7 Mdutar building
il Oﬁ'm-ﬁ — —— —— T — e

Cusvent uso of ww.jatsr Treatment Facility ,

Propoass uso of proparty; Water Treatment Facllity

Demotion of a tunnai canstruction of new exterior walls to patch location of
Deseription of conrtruction nethvity to be parfonned;
demoed tunnel, as well as, the construction of an exterior stair and interior pattition wall.

Drverall ssimatad eosz §_ 107,910.00 Squars foolags of new projent: NA per flooe! NA

i e

FPACRIQF2




Jul. 8 2011 2:29PM  NKAPC No. 3692 P 1/1

OGT.20'20350 15:46 0503318087 NKAPG #0711 P.001/001

Bticronchment permit mquirad?}%ﬁmo 11.Yes; by which agency?

Type of sewage ﬂisposai:ﬁ?ubliu oreoniralized (1 Onssite (Raptic tank)s Sewer permit rumber

Type of water auppiy:)éi*ublio ri Private (woll, oigtern)

HYAC; Confractor; 0 ' . Liceuse aunthn o0 |
I3 HVAC drawinng included with this upplicnﬁm?ﬁ?es " O'No: Soparate permnit requived

What s the estimated valus of the HVACT? §_T5D

J6 the project fooated witldn the Roadpein?3d No D Yes; Panelik:
Is the praject located on an origlen] hillside olope of rwenty (20) pescent or grenter? [ Yes X{no
How mugh land grea 1o being distuded for the proposed projast? .04 anres

Registored Design Profsagional in responsible charge: 22T1aS K- Piner Jr,, AtA, Lead Architect; GRW Enginsers, Inc.

Ifthe Registered Design Professions) in respensible charge is an anchiteot, ia this individual respamsible for conrtruction contrast
adminfsteetion? O Yoo KN

. . " ‘ Chamlcal Bldg. - 28 Honcombustib!
Ex{mi!:g ura of building and/or age lréigmgﬁcm Chemical Bldg. « 1 . Protectel )
Ruilding square ot __Fissc iy, - dngrs e Wombar of starlest | Fitorside -5 Conatuirtion sypes Fiter 8lds. - 26

ch - He '
Bg#are flset por floops = Extisting uae: gﬁgm Bullding suppiession (sprinklac): OYes ONo
% Chemical Bldg.: @ E), 521.8 - 6,004 SF

Chemical Bldg, - YES
Filtor Bldg.! @ Bl 510.7 - 8400 SF, ® El, 525.5 - , @ El, G35 « . Filter Bldg, - ND
Mo wotk shal) ba siréed until propier pemmils BV bech sasued. Dass Srs HFeratdite, ANl aotions taken in connestion with this
epplisation ers hosed rn the representations by tha applivant fhet the submitted information and attachments er samreet end agturato

mnd e bumden. of propfof ita corseinass and aoouresy is the resphnsibility of e applicant, The applicant is respansible for maating
alf requiremonts of tis Keatcky Bullding Code and loval zoning ordinances, :

Qrwier oF Antharized Agent (Sipnaire): : ‘ Dotz
Qomner or Authorized Agest (Pleazs print:

"

Avpliostiondt TAANOVNCIOIORE  Date Roceived__ L 168, 10D
App.  App.WithComditioos  Disapp,
S1C Codet Zoning fee: Zobing _%264_
Zone! “Bulidiyg fos: szé» Bulldlng — ____,?_:MVZ 81}
BOA#: G g‘? 4 uvac
Stoga YUIRE: ; 35 permitlsmed:
Tots___795:50  Contfiotn of Oompuey issusdt,

e j N 15500 Amountpuits Rl T Memos: O oM ala.

STRTrE————r Ly
M po———
e ——

Drtes Amgort puids e Menl e
Blgtinturo of Adminirtative Officlal : < / ) v G) (/ _
TDEET e R
PAGRIDFR

WARG SR



EXHIBIT 7f
PLUMBING PERMIT APPLICATION



8M Corporufe Drive . Engineering Artington, TX

Léxingum, KY 40503 Architecture Cincinnati, OH
Tel 859 / 223-3999 Planning Columbus. OH
Fux 839 / 223-8917 GIS Indianapolia, IN
\ Aviation Consullunts Knoxville, TN
N GRW Engineers, Inc. Louisville. KY

Nashville, TN

Letter of Transmittal

October 7, 2010

To:  Mr. Tom Boone From: ~ Mr. Allen Tucker
Plumbing Plan Consultant  .GRW Engineers, Inc.
2332 Royal Drive 859-223-3999

Ft. Mitchell, KY 41017 )
atucker@grwinc.com

Project: GRW #3789
Northern Kentucky Water District
Taylor Mill Treatment Plant

Attached are:

[] Shop Drawings [] Change Order [] Samples
Letter X Plans ] cb
[ Prints Specifications ] Invoice

Remarks:____Accompanying this cover letter is a plan submission application for the

Northern KY Water Dist. Taylor Mill Treatment Plant project for your approval. |

Included: Plan Application Form; $25.00 review fee; Plumbing Specifications;

One complete set of drawings;3 sets of plumbing drawings

For Approval ] For Your Information ] As Requested
For Review [[] For Your Records ] Approved as Noted
Returned for Correction ] Test Sample as Noted -

OB X

Freentoed vre rerided paper



PLAN APPLICATION FORM
COMMONWEALTH OF KENTUCKY
DEPARTMENT OF HOUSING, BUILDINGS AND CONSTARLUCTION
DIVISION OF BUILDING CODE ENFORCEMENT & DIVISION OF PLUMBING
101 SEA HERD ROAD, SUITE 100
FRANKFORT, KENTUCKY 40801-5405
BUILDING CODES: 502/ 573-0373 PLUMBING: 502/ 573-0387

NOTE: Complate all applicable spaces  Pleass type or print - Today’s Dste: Zﬂ -5 '2 ~-20 / (/)
REV.5/2008

' « ' £V -~ Plumbing Revew fFee
r— e N 22:1 709 S S G 9

mouwe soomess:_ £0] Cocpocnte Aciye —Lexingtan 'M@ [/
) NUMBER / § T, HWY, ROAD or P O BOX ZIP CODE

ﬁ?ﬁ;&?ﬁ%ﬁ%mwﬂma; T ‘” 'WQ'\‘EP Trfmtme p '£ é ]{gm:;ﬂ._&sim ‘l‘ .Empr&uem
@ =

er]'('_f ‘

PROJECT LOCATION: ’
NOJSTREET, HWY or ROAD { Piease do naf indicate P.O. Box qr Postal Aouies ) CITY Zie CQue COuNTY
QOWNER (INDIVIDUAL & COMPANY); " PHONE { 1
* MAILING ADDRESS:
NUMBER / BTREET, HWY, ROAD or P 0. BOX CITY STATE 2iP CODE
ARCHITECT {HAME & FIAM) PHONE ( |1

|, AS THE ARCHITECT LUIBTED ABOVE, AM RESPONSIBLE FOR CONSTRUGTION CONTRACT ADMINISTRATION. T'YES T NO
MAILING ADDRESE:

. NUMBER / STREET, HWY,.HOAD or P. Q. BOX QY STATE ZIP CODE
ewaveen mavesrmin__ /A Jlen “Tue ke GERW eHoNE ( $F Ez_;.,: 3999
Y -

NAILivG aDDRESS; _00) ) Cotfe, P Adrive Lexing tan

NUMBER  STREEY, WY, ROAD or P 0. BOX j WY BTATE 2 CO0E
PROJECT CONTRACTOR:, PHONE { ¥
MAILING ADDRESS: .
NUMBER J STREET, HWY, ROAD o P. O, BOX eIy STATE ZIF CODE
BUILDING INFORMATION
NUMBER OF BUILDINGS (H THIS GUBMITTAL: USE OF BUILDING(S} Io..r nt, oflice, slarage o other { please speeity ) Wadte "t “‘f"
BULDMING(S) INTHIB PROJECT 1S/ARE: [ NEW FHEEBTANDINB BUILDING O NEW ADDITION TO EXIITING STRUCTURE [J RENQVATION OMLY RENOVATION & ADDITION
TOVAL AREAINNEWBLDG.ORADDITION: .~ FT* NUMBEROFLEVELS (INCLUD/NG BASEMENTY BASEMENT [OIYEE O N0 .
TOTAL AREAINEXISTWNGBLOG.: _____ = FT’ DATECONSTRUCTIONTOBEGIN: = = ESTIMATED COMPLETION DATE:
g wmns
BULDING FLAN SUBMITTALS GHOP DRAWMNG PLAN SUBMTTALS
{Chack 1he type of avaluallons requested al this ime) (Check the type of evaluations requasted at (his ima)
BUILDING PLAK BEVIEW (ECE) Eﬂlﬁlﬁ.ﬁgﬁﬁﬁﬂlﬂ Suppreszion Sygrem n] Range Hood Sysiem |
Full Buiding Raview ] [m] Flumbing Review ONLY (Sprinkler, COS, ExG.) Fuel Tank a
Expediied Bile & Foundation Review a Waler Supply Review [u] Alarm Sygfems a Elevals =]
Partlal Evaliglian {please speciy) B WWaste Water Raview ] Bolier Eymem O Smmming Pool [m]
. Qiber (pleasie specify) ju] Blaather Seang a Prafabricated Teuss [m]
SUBMIY GNLY ONE SET FOR BCE SEE BACK OF THIS FORM FOR PLUMBING PLAN SET BUBMIT ONLY ONE SET OF PLANS FOR THE ABOYE
REQUIREMENTS

™e IﬁFORMATﬂN tN THIS SECTKIN IS FOR THE DIVISION OF PLUMBING (TO BE COMPLETED BY PEREON SUBMITTING PLANS)

DESIGH CAPACIHY OF BUILDING:  NO.OF MALES j NG OF FEMALES i ARE RESTROQMS ACCEESILE TOPUBLIC? [0 YES E/NO
EEWAGE DISPOSAL: TYPE; V/MUNIGIPAL [ PAIVATE ARE RESTROOMS ACCESSIBLE TO DISABLED 2 ﬁs Ono
WATER SUPPLY: {PUBLIB 1 DAILLEDWELL O CISTERN OO0 MAULED WATER O - ROOF WATER O S8PRING OO0 BTAEAM

IF PRIVATE, INCHCATE THE TYFE AND THE DESIGN

By WHom: A. Allen wc'LeFWMCc.}] Engf‘ 20828

REGISTRATION MUMBER
THIS SECTION TO BE COMPLETED BY THE LOCAL HEALTH DEPARTMENT OFFICIAL { Mus! be THIS AREA FOR DEPARTMENT UUSE ONLY
complaled prior to sending Plumbing Plaas W Frankion }
REVIEWED BY:
NANE
DATE.
TITE
APPROVED BY:
COUNTY OR DISTRICT
HEALTH DEPARTHMENT:

11



EXHIBIT 9B

DOCUMENTATION FOR

MISCELLANEOUS COSTS AND CONTINGENCIES
(REFERENCE REVISED EXHIBIT D TO APPLICATION})









Page 2 of 2

From: Amy Kramer

Sent: Tuesday, January 26, 2010 10:35 AM
To: Bari Joslyn

{ ject: Grand Avenue Properties

Bari,

What is the status of demolishing the houses on Grand Aven 7 Ideally they should be removed
before doing the fieldwork to survey etc.

anks, Amy

7/8/2011



Page 1 of 1

Amy Kramer

From: Bari Josiyn

Sent:  Thursday, March 04, 2010 11:19 AM

To: Ron Lovan

Cc: Amy Kramer; Jim Dierig

Subject: Grand Ave houses

Ron, I just wanted to let you know that the contractor will be on site Monday to start demolishing the

houses next to our TMTP. We talked with the neighbors yesterday and they said they appreciated us
giving them notice. I also called Jill Bailey who said the same. We expect this work to be finished within

1 week. I will let you know if we get any calls from anyone else.

7/8/2011






Page 2 of 3

From: Amy Kramer [mailto:AKramer@nkywater.org]
Sent: Wednesday, July 14, 2010 1:59 PM

To: Bari Joslyn; Richard Harrison

Cc: Abbott, Jason

Subject: RE: Follow ) Items from TMTP Meeting

From: Amy Kramer

Sent: Wednesday, July 14, 2010 1:48 PM

To: Bari Joslyn; Richard Harrison; Jim Dierig; Bill Wulfeck; Mary Carol W  ner
Cc: William Stewart; 'Abbott, Jason’

Subject: Follow-up Items from TMTP Meeting

Hi all,

There are a few itemns that we didn't cover in the meeting yesterday where | still need your input. Here they are:

L.

Finish selections — Jimmy wants to have a face-to-face meeting al “P to pick brick colors, etc. He will
be contacting me to schedule this meeting with our staff. Who gets to be the lucky decision makers for this

meeting?

Salvage ltems - Please determine what equipment if any we want salvaged and turned over to us following
demolition? For example, do we want the floc drives? Anything we don't request to be salvagedv be
removed from the site by the contractor. | assume this is in Jim's  atodete 1ine.

Access Control and Security - Wi m will be taking the lead in m | Up a drawing or creating a table for
security and access control. The info sh  Id be sent to me, and vard to Pirmie. Note tha has
asked that doors 104A and 107B serve as access control from th k bay to the new admin/lab area to

restrict movement of the truck drivers.

Restrooms - Will the new restrooms be unisex? Optionally | assume 1e one accessible from the truck bay
would be men's and the "clean” one in the admin area would be women'’s (except the mop sink is in the

7/8/2011
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clean one). Bari can you answer this one?

5. Mop Sink - The mop sink ended up in the "clean” restroom — | assume because the available space is
bigger. Is this ockay here or should we see about moving the sink elsewhere? Bari can you take lead on

this?

6. Generator Enclosure - Jim will prepare our thoughts on an enclosure for the generators in preparation of a
conference call with CDP. Michelle will contact me to schedule the meeting. We had this statement in the
agreement scope "An enclosure may be desired to enhance the aesthetics” so either style can be

accommodated in the design.

7. Level Transmitter - Design team will contact William to discuss comment #57 regarding radar vs. sonar
level transmitters.

8. Fencing — We need to determine the style(s) of fence to be used. Bari can you please let me know the
decision, and | will forward to Pirnie.

9. Testhole for new 36" main — Distribution crew will be digging a testhole to confirm depth at crossing with
24" raw water, 24" supply, and 24" GAC/UV treated (too much rock used as backfill to make Badger
equipment practical). | assume one excavation in the general area of these crossings will suffice. | will
take measurement from ground to top of pipe. Jason - Let me know if anyone from the design team needs

to be there.

I think that's it! Please try to respond or setup meeting as appropriate so that we can resolved these items by the
end of this month. Let me know if you have any questions.

Thanks, Amy

7/8/2011
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Amy (ramer

From: Carter Dickerson [CDickerson@VioxInc.com]
Sent: Wednesday, S  :mber 01, 2010 11:39 AM
To: Amy Kramer

Subject: RE: TMTP Det tion Basin

From: Amy Kramer [mailto:AKramer@nkywater.org]
Sent: Wednesday, S tember 01, 2010 11:23 AM
To: Carter Dickerson

Subject: RE: MTP Detention Basin

rom: Carter Dickerson [mailto:CDickerson@\  Inc.com]
sent: Wednesday, September 01, 2010 10:06 |
To: Amy Kramer
Subject: RE: TMTP Detention Basin

7/8/2011
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Sent: [uesday, August 24, 2010 4:15 PM
To: Carter Dickerson
Subject: RE: MTP Detention Basin

From: Carter Dickerson [mailto:CDickerson@VioxInc.com]
S t:' esday, August 24, 2010 3:48 PM

To: Amy Kramer
Subject: RE: TMTP Detention Basin

7/8/2011






Page 4 of 4

Please see attached
Jason M. Abbott, P.E. | Project Engineer | Malcolm Pirnie, Inc. | 8600 Governor's Hill Dr, Sute 210 | Cincinnati, OH 45249 | Phone: 513-
677-6861 | Fax: 513-677-8480 | jabbott@pirnie.com

7/8/2011
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Amy Kramer

Fro Carter Dickerson [CDickerson@VioxInc.com]
Sent:  Tuesday, September 28, 2010 12:17 PM
To: Amy Kramer

ect: RE: Draft Agreement - TMTP Erosior epair

To: Carter Dickerson
Subject: Draft Agreement - TMTP Erosion Repair

Carter,

Please review the draft agreement for design and overseeing the repair of the erosion at TMTP. | wanted

to make sure you were aware that | added a provision for conducting up to 3 site visits durina construction

to review the contractor's work. | apologize as this was overlooked inthe | thatlsentyc Please tet
e know if this impacts your proposed fee.

1anks, Amy

7/8/2011
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Please review the draft agreement for design and cverseeing the repair of the erosion at TMTP. | wanted to make
sure you were aware that | added a provision for conducting up to 3 site visits during construction to review the
contractor's work. | apclogize as this was overlocked in the RFP that | sent you. Please let me know if this

impacts your proposed fee.

Thanks, Amy

7/8/2011
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Amy Kramer

From: Jim Dierig

Sent:  Wednesday, February 02, 2011 1:00 PM

To: Amy Kramer

Cc: Dave Enzweiler; Richard Harrison

Subject: Grand Ave. house

Hey Amy, we have the following items on file related to the demo of the houses on Grand Ave.

Demolition permits from the NKAPC for both houses.
Application for Determination and Review Project of Area-Wide Significant and the NKAPC
response (approval).
NKAPC Statement of Action related to some of their suggestions. These were discussed during
the preliminary design with GRW/Pirnie.
EPA permit related to the Renovation/Demolition Notification Requirements.
An EPA document stating we did not violate any Air Quality standards related to the demolition.
e  SD1 sewer lateral abandonment application and permit.
¢ Asbestos report submitted by WesTech and all abatement and removal of necessary materials.
Thanks,

Jim

7/8/2011
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From: Kyle Ryan

Sent: Tuesday, March 15, 201 2:05 PM
b3 Amy Kramer

Subject: Taylor Mill Erosicn Repair Project

From: Dave Enzweiler
Sent: Monday, March 14, 2011 1:30 PM
o: Kyle Ryan
Cc: Kevin Owen; Jim Dierig
Subject: RE: Taylor Mill Erosion Repair Project

From: Kyle Ryan

Sent: Monday, March 14, 2011 1:28 PM
To: Dave Enzweiler

Subject: Taylor Mill Erosion Repair Project

Dave,
Amy and | are working on a project to address erosion problems at the Tayl  Mill

discharge storm water & process water into Banklick Creek. Youareprc | far
referring to but it is cutside the fe  ed in area north west of the chemical buiiding.

7/8/2011
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Amy Kramer

From: Amy Kramer
Sent: Friday, July 01, 2011 2:02 PM
To: Richard Harrison
Subject: TMTP Permit
Richard,
The NKAPC approved the TMTP AT project in March. There are 5 separate permits that are written but
are being held until the following is provided:
- contract name, phone, fax
- copy of contractor insurance certificate

- occupational license by contractor for City of Tayler Mill
- payment of $5,165.44 for inspection fees

If we don’t get started by about September 10, 2011 we will need to request an extension.

Thanks, Amy

p.s. don't forget the erosion repair project is waiting to be awarded — pending getting the permits

7/772011






Taylor Mill Treatment Plant
Advanced Treatment
Improvements

Site Planning Meeting

August 11, 2009
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Since We Last Met...

= Additional alternatives were developed

= Site sketches were created

* Thelen was consulted

» Differential costs were prepared

= Advantages and disadvantages were summarized

“Northern Kentucky Water District — Advanced Tl'rea'tment.ln"rprove_m'ents P(bjé&t ‘ ‘ T R TR R ALCORM




Important Iltems to Keep in Mind

» The PTB is being relocated due to risk associated
with the construction schedule and permissible
length of 50% capacity reduction.

= The generators will be located in the area currently
occupied by the North Sed Basin.

= No estimate is available for the generator project,
but it is anticipated that the proposed location is the
best for the District from an operations, maintenance
and cost perspective.

» The District does not want carbon trucks to interfere
with chemical unloading.

qu.'tﬁem Kentucky Water District — Advanced Treatment Improvements Project o




Additional Cost Items

= A new residuals pump station with positive
displacement pumps will be recommended for all
alternatives due to the sedimentation process
change which will result in thicker solids, especially
after weekend shutdowns during high turbidity
periods.

» Foundation costs specific to site locations and rock
depths.

= Raw water line relocation.
= Utility relocation requirements.
= Shoring costs.

.| F U
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Alternative 1

Advantages

= GAC Building moves only ~40-ft to West (low design
change) |

= PTB close to' main plant/further from Grand

= Shorter process lines:
 Chemical
« Settled water

= More parking available

= Allows for separate GAC entrance or future drive-through
» PTB can be constructed while existing process in-service

_Northern Kehtucky Water District Advanced Treétment-improvements Project - - - 20 b ﬁf.%;“



Alternative 1

Disadvantages

» Greatest amount of utility relocation
= Multiple crossings of the 36” WM required

» Greatest sq. ft. of water holding structure above grade
(aesthetic issue)

= Constructability on steep slope
= Greater foundation considerations than 2, less than 3
= May require shallow shoring near Chemical Building

NorthernKentucky Water Di'stficr'_—"AdVan._cedlTreatfhept‘Imgr_dveménts;Project_ K : N [ - | MALCOR
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Alternative 2A

Advantages

= GAC Building stays in designed location (Low design
change)

» Shortest GAC piping of alternatives considered
= | owest risk alternative

= | east disruption during construction
= PTB further from Grand Ave.

= Allows for either separate GAC entrance or future drive-
through

) -North;efh'f.(ent'uc'ky Wai‘e_r District -

Adv_anced T;e_arment-ifnprpyeménrs Project R : ~. "‘1’5%&&«“




Alternative 2A

Disadvantages

= | imited vehicle access to PTB due to topography

= Vehicle access to PTB requires significant filling on
slopes and requires retaining wall

= Longest PTB piping distances ¢ Lo Ao SRt

Northern Rentucky Water D_r's_tr}'ct:—-_'Advance_.-d Treatment Iniprdvemenrs Pfojecr :
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Alternative 2B
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Alternative 2B

Advantages

= Lowest risk alternative

» Shared building costs

= Access to PTB from shared truck aisie
= |_east disruption during construction

= Allows for either separate GAC entrance or future drive-
through

= Reconstruction at main gate may not be required

"[NQrthem_Kenté;éky Water District - Advanced Tr’earmenf_';mp}ovéjmgn_té:.Project S PRSP N
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Alternative 3

GAC Building s
~100-ft West of |
30% Design R

S

GAC Building could be located close
to PTB, but a significant retaining wall
would be required to avoid substantial
filling on slopes
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Alternative 3

Disadvantages

= PTB very close to Grand Ave, visual impact to neighbors

= Requires major shoring with tiebacks under Grand Ave. and
under major water mains

= GAC Building is ~100-ft west of 30% design location,
increasing piping distances

= GAC Building increased foundation costs due to topography

= Significant relocation of existing known utilities required

» Separate GAC entrance or future drive-through likely not
possible

= Deep pump room will be required
» Retaining wall for vehicle access

_ Nerthein Kentuicky Water District —'Advén_cedj’-’reaiment Improvements Project - - - L S



Alternative Specific Costs Comparison

Foundations
and Shoring

Residuals
Pump Station

Process Piping

Utility/Piping
Relocation

Site Access
TOTAL

No_rfhern-Kehtucky Wa’_tér'DistrFCt—— Advanced 'Trea'tme'nt:‘lrﬁpmvementé Project C

375,000

250,000
98,000
175,000

72,000
970,000

176,000

320,000
215,000
0

314,000

1,025,000

149,000

320,000
231,000

0

65,000
765,000

623,000

350,000
152,000
38,000
23,000
1,186,000
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Relative Cost Increases/Decreases

Increases Decreases

= Raw water main = (Generator costs
relocation » Piping to/from GAC Feed

= | onger Settled water lines Pump Station

= Removal of tunnel, new = Tunnel rehabilitation
concept for chemical = RISK
piping

= Additional pipe relocations
= | ab relocation

= New residuals pump
station

' Northern Kentucky Water District — Advan
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September 14, 2010

Northern Kentucky Water District
P.O. Box 18640

2835 Crescent Springs Road
Erlanger, KY 41018

Fax. 859 578-7893

ATTN: Amy Kramer

RE:  Proposal for Engineering Services for the Taylor Mill Treatment Plant Banklick
Creek Erosion Repair

Dear Ms. Kramer,

Thank you in advance for the opportunity to provide a proposal for services on the above
referenced projects.

More specifically, the proposal includes the following tasks:

1)

5)

6)

Preparation and submittal of a nationwide permit (NWP)

Section 404 of the Clean Water Act (CWA) regulates the discharge of dredged,
excavated, or fill material in wetlands, streams, rivers and other U.S. waters. The
NWP is administered by the US Army Corps of Engineers (USACE) in Louisville.
This proposal item assumes that the project meets the specific requirements for
USACE NWP #13, which covers Bank Stabilization Activities.

Conduct a threatened and endangered species assessment

Field surveying of the proposed project area including producing a topographical
survey and locations of all pertinent items in the project area.

Development of a preliminary engineering report, probable construction costs,
detailed design of erosion repair and prevention plans, preparation of contract
documents and detailed drawings, bid sheets, specifications, and a detailed final
construction cost estimate.

Conduct public bidding of the project, including dissemination of the bid package to
bidders, attending bid opening, preparation of bid tabulations, and written
recommendation on award of contract.

Construction phase services, including attendance at pre-construction meetings,
assistance with construction staking as necessary and consultation during
construction.
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Interoffice Correspondence

Date: October 6, 2009
To: Bari Joslyn, NKWD
Amy Kramer, P.E., NKWD
From: Christopher M. Weber, P.E., Pirnie

Jason M. Abbott, P.E., Pirnie
Brad Montgomery, P.E., GRW
Steve Vogelsberg, P.E., GRW

Re: Relative Cost Savings Associated with the Redesign of the Taylor Mill
Treatment Plant Advanced Treatment Improvements Project

Introduction
The purpose of this memorandum is to identify cost savings associated with the changes
required as a result of the following:

» Incorporation of the value engineering alternatives presented in the JJG Value
Engineering Report, First V.E. Study 30% Design Taylor Mill Water Treatment
Advanced Treatment Improvements, dated June 2009.

¢ Inclusion of the generator project and electrical improvements.

e Development of the site concept selected as part of task orders TMTP-SCP-02
and TMTP-SCP-03. |

The VE report was completed to identify cost savings and improve the project; however
the inclusion of the generator project and subsequent relocation of proposed buildings
was required to properly site the generator and realize cost savings, as recommended in
the VE report, associated with the footprint of the PTB. This is not to say that including
the generator with the overall Taylor Mill Treatment Plant Advanced Improvements
Project does not afford additional project/construction savings. Locating the generator in
the footprint of the existing south floc/sed basin is the most cost effective location and
reduces the size of the conductors, eliminates the need to move the 36” high pressure
main and reduces additional site work or potential retaining walls and fill along the North
West slope. :



October 5, 2009
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Estimate of Refative Cost Savings
The following items were identified as resulting in an overall savings to the project.

1. VE 2.01 Use Four Stage Flexible Flocculation Design
a. This option will work if the PTB is relocated (moved from the footprint of

the existing south floc/sed basin) and should reduce the construction and
O&M cost as identified in the VE report and subsequent memos.

Estimated Savings: Approximately $276.858

2. VE 2.02 Design for Detention Time of 30 Minutes at Max Flow
a. This option will also work if the PTB is relocated (moved from the

footprint of the existing south floc/sed basin) and should reduce the
construction cost as identified in the VE report and subsequent memos.

Estimated Savings: Approximately $206,000

3. VE 3.03 Reconfigure Sedimentation Basins for a Thickener Style Studge Collector in
Lieu of Chain and Flight Collectors

a.

Incorporate the VE recommendation of a circular mechanical mechanism
to remove sludge and the reduced influent zone, to limit the footprint of
the sedimentation basins ($77,000), and then reduce the VE recommended
depth to realize further construction cost savings ($100,000).

Estimated Savings: Approximately $177,000

4. VE 28.01 Relocate Preliminary Treatment to Alternate Location on Site

a.

Relocating the PTB is required to allow for many of the VE options as
well as locating the generator at the TMTP. Locating the generator within
the footprint of the existing south floc/sed basins is one the most cost
efficient locations for the generators, due to the cost of the conductors that
must be installed to the switch gear located in the existing filter building.
The savings associated with moving the PTB are realized within other
items in this memo.

Estimated Savings: See Items Throughout this Memo
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5. Including Generator project with the TMTP Advanced Treatment Project

By combining the detailed design, bid phase services, construction
administration and contracting of these projects it is anticipated that the
District will realize a cost savings. These savings will come in the form of

a.

the following items:

1.
ii.

iii,
iv,

vi.
Vii.
viii.
iX.

Economy of scale for a large project ($300,000)
Locate generator with GAC Feed PS near existing filter building
for electrical feed to/from Filter Building ($30,000)
Single set of Contract Documents ($19,000)
Single advertisement & bidding process ($18,000)
Single pre-bid meeting & bid opening ($2,000)
Eliminate second set of bonding and insurance ($15,000)
Single mobilization ($15,000)
Increased efficiency of one contractor on site ($60,000)
Eliminate second construction office & lay down area ($15,000)
Single Contract to administer ($20,000)
1. Both from a Consultant/project (CA) standpoint and a
District administration standpoint.

Estimated Savings; Approximately $494.000

6. Construction Risk

By moving the PTB, and therefore reducing the effects of the 7 month
time constraint that the TMTP can operate at half capacity, the District has
reduced the risk to the Contractor of not having the PTB completed in the
7 month time period (during the winter months). It is anticipated that the
Contractor would have built any risk of Liquidated Damages (LDs) into
their Contract price and passed the LDs back to the District.

a.

Estimated Savings: Approximately $186,000 ($2000/day for 3 months)

b. Reduce the risk associated with coordination between multiple Prime
Contractors by eliminating the second contract for the generator project.

Estimated Savings: Approximately $100.000
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7. Unloading the Northern Slope

a.

Thelen’s original Geotechnical report recommended reducing the soil load
on the existing slope north of the existing floc/sed basin. This can be
accomplished by moving the GAC Feed PS and reducing the grade on top
of the north slope. Reducing this load should help to prolong the integrity
of this slope and reduce the slope creep that is taking place. Prolonging
the integrity of this slope will allow the District to push back the date
when more intensive stabilization of this slope will be required.

Estimated Savings:  Approximately $614,000 (Present Worth of

$1.000.000 project, at 5% interest, moved back 10 years)

8. Removing One Wall of PTB

a.

By combining the GAC Building and the PTB, these buildings will share a
common wall. Therefore, the cost of one CMU wall with brick veneer
($76,000) and the cost of brick venecer at the PTB foundation ($17,000)
will be realized as a savings.

Estimated Savings: Approximately $93.000

9. Reduced Area of PTB Roofing

a.

With the reduction of the overall footprint of the relocated PTB comes the
subsequent cost savings associated with reducing the area of the roof,
From the 30% design to the post VE preliminary design the roof of the
PTB has been reduced by approximately 880 SF.

Estimated Savings: Approximately $130,000

10. Reduce The Depth of GAC Feed PS Wetwell

a.

The finished floor elevation of the GAC Feed PS wetwell can currently be
raised 4 feet without negatively affecting the vertical turbine pumps.
Reducing the overall depth of the wetwell will save on the excavation and
concrete walls for the wetwell.

Estimated Savings: Approximately $39.000
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11. Reduced Length of Piping
a. From the preliminary redesign, it is anticipated that the following pipes
and pump will be reduced in length and size:

i
i,
1ii.
iv.
V.

24" GAC Supply

24" GAC/UYV Treated Water

12" Secondary Backwash Supply
6" GAC EQ Basin Recycle

EQ Basin Pumps

Estimated Savings: Approximately $95,000
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January 7, 2010

Mr. Keith D. Logsdon, AICP

Deputy Director for Long Range Planning
Northern Kentucky Area Planning Commission
2332 Royal Drive

Fort Mitchell, KY 41017

SUBJECT: C-09-11-01/PF-99 Northern Kentucky Water District Improvements, Application for
Project of Area wide Significance, Determination of Significance.

Dear Mr. Logsdon:

Thank you very much for working with us on our Taylor Mill Treatment Plant project. We very much
appreciate the assistance and promptness that you have given us to help ensure that we meet all
requirements and procedures related to demolishing the two houses on our property in order to make
room for new construction.

We understand that the Taylor Mill Treatment Plant project qualifies as a “Project of Areawide
Significance” and will not warrant a full scale review because of the extent of new activity. As you stated
in your December 30, 2009 letter, you recommended approval of the proposed improvements with
certain recommendations for consideration. NKAPC determined that this work falls within the
parameters of KRS 100.324 (4) as a public facility and also recommends that the KCPC find this project in
compliance with the Comprehensive Plan Update: 2006-2026 An Area-Wide Vision for Kenton County.

Additionally you suggested the following items:
1, Provide access to the GAC building off the existing access.

2. Landscape along the western boundary of the property to provide a visual buffer from the
neighboring residential property and landscape along Grand Avenue to provide a buffer for
residences located across the street.

3. Minimize the impact on Banklick Creek by minimizing the limits of disturbance and employ
appropriate soil and erosion control measures during construction to minimize sedimentation
and runoff into the creek, explore the use of storm water controls to accommodate on-site
storm water treatment and discharge and enhance the riparian buffer area adjacent to Banklick
Creek with additional planting. 1

4, Possibly use similar building materials as in the existing facility.
Fort Thomas Treatment Plant -

Northern Kentucky Water District 700 Alexandria Pike > Fort Thomas, Kentucky 41075
859-441-0482 > 859-572-4795Fax =



We appreciate your suggestions and will forward these on to our design engineers. Our treatment plant
has been located in this community since 1955 and we continue to be very committed to being a good
neighbor and hopefully helping to even enhance the aesthetics of the area.

Again, | would like to thank you very much for your assistance with this matter. If you need any
additional information or have any questions or concerns, please feel free to contact me at any time.

Sincerely:

Mr. James Dierig, Maintenance Manager
859-547-3263 {w)
Dierig@nkywater.org



Northern Kentucky Area Planning Commission
Statement of Action

NUMBER: C-09-11-01 PF 99

WHEREAS Northern Kentucky Water District (through Jim Dierig) submitted an application
requesting the Northern Kentucky Area Planning Commission review and make
recommendations on an approximate 2-acre site located on Grand Avenue in Taylor Mill as
the site for a new advanced treatment facility adjacent to their existing treatment plant as to
its location, design, and extent of construction according to KRS 147.680; and

WHEREAS the staff of the Northern Kentucky Area Planning Commission reviewed the
proposed site’s location as well as the proposed project’s design and extent of
construction according to KRS 147.680; and

WHEREAS the Northern Kentucky Area Planning Commission met in open session at 5:15 PM
on Monday, November 16, 2009, to consider staff’s review of the Northern Kentucky
Water District’s application, to pursue questions of staff, and to pursue its responsibilities
under KRS 147.680;

NOW, THEREFORE, the Northern Kentucky Area Planning Commission endorses the
location, design, and extent of construction for the proposed advanced treatment facility
in accordance with KRS 147.680 and provides the following recommendations and
supporting information for the Northern Kentucky Water District’s consideration.

RECOMMENDATIONS:

The Northern Kentucky Area Planning Commission recommends the following issues be
considered as the project moves forward:

1. To mimmize curb cuts on Grand Avenue, it is recommended that the access to the
Grandular Activated Carbon (GAC) building (as shown in attached site plan) be provided
off the existing access. The new access point on Grand Ave. does not meet the minimum
400 feet spacing requirement for collector streets per the Kenton County Subdivision
Regulations.

2. The proposed access to the GAC building is located approx. 67 feet from an adjacent
existing residence. Landseaping along the western boundary of the property should be
considered to provide a visual buffer from the existing residential property located
adjacent to the site. Landscaping along Grand Avenue would provide a buffer for
residences located across the street.

3. The problems associated with the Banklick Creek Watershed are well documented
through efforts of the Banklick Watershed Council. Storm water runoff from impervious
surfaces has contributed to the deterioration of water quality and quantity of Banklick
Creck. 1n order to minimize the impact on Banklick Creek the following should be
considered:

(a) Minimize the limits of disturbance and employ appropriate soil and erosion control
measures during construction to minimize sedimentation and runoff into the creek.
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(b) The usage of storm water controls such as rain gardens or swales should be explored
to accommodate on-site storm water treatment and discharge.
{(c) The riparian buffer area adjacent to Banklick Creek should be enhanced with

additional planting,

4. Building materials similar to those used in the existing facility should be used for the new
building,

Dennis A. Gordon, FAICP
Executive Director
Northern Kentucky Area Planning Commission
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Memorandum

To: RonLovan

Frdm: Amy Kramer

Date: January 7,2011

Subject: Erosion Repair for TMTP Advanced Treatment

Please process the attached two copies of Agreement and the Project Proposal that covers
design and construction phases services to repair the hillside and bank of the Banklick
Creck as part of the TMTP Advanced Treatment project.

These services are needed to repair erosion that has been caused over the last 5 years or
so and that will only get worse after the Advanced Treatment project if not addressed.
Viox & Viox submitted a proposal for $10,120 that was lower than one received from
Malcolm Pimie for $29,000.

The additional engineering services outlined in the attached agreement will be charged to
184-457 for the TM'TP Advanced Treatment Improvements project, with a total budget of
$35,000,000. We have expended $2,154,019 to date and anticipate being below budget
for this project.
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PROJEC — EROSION REPAIR

Project Description:  TMTP Advanced Treatment Project

Project Funding: This effort will be funded as part of the District's 5-year capital budget,
under PSC No. 136 with a total budget amount of $35,000,000.

Date; January 7, 2011

Background

The District selected Malcolm Pimie to design improvements for adding advanced freatment at the
TMTP. While Thelen was on-site doing borings and site reconnaissance for the project, they
noticed that our treatment plant discharge had eroded the hillside significantly along its way to
Banklick Creek. The engineer recommended we address the erosion or it will only continue to get
worse. Improvements are needed to repair the erosion that has already occurred and to install a
permanent solution that will prevent this from occurring again.

The plant has a KPDES permit that allows us to discharge process water as long as it meets certain
water quality requirements. There are no limits on the volume we're allowed to discharge. Our
discharges increased significantly in volume when the backwash treatment system went on-fine in
2008. Prior to treating the backwash water and sending it to the creek, it was sent to sewer for an
annual fee of $250,000. The other process that can discharge water to the creek is the filter-to-
waste mode, but nearly 100% of this has been recycled to the head of the plant since going on-line
in 2003.

After traveling through a pipeline toward the creek, this process water is discharged into the ground
into a small area of rip rap. From there it flows over tand for about 100 feet to the creek. It is this
section between the end of the pipe and the creek that has eroded, cutting a 8-foot deep channel in
the earth in some sections. The engineer has estimated the canstruction cost for this work to be in
the range of $60,000 to repair. The proposed detention pond that will be constructed with the
Advanced Treatment Project will also be piped to the same section, which will only exacerbate the
problem.

The District received a proposal from Malcolm Pimie to perform the necessary design and
construction phase services as part of the Advanced Treatment project for $29,000. Staff believed
this price was too high so Viox & Viox was contacted and requested to provide a proposal. Viox &
Viox proposed a fee of $10,120 to complete the necessary design and construction services.

Proposed Work

Staff recommends executing an agreement with Viox & Viox to authorize the engineer to proceed
with design and construction phase services to repair the hillside at TMTP adjacent to Banklick
Creek for a fee of $10,120.

2835 Crescent Springs Rd.  P.O.Box 18640 Eranger, KY 41018  (858) 578-8888 Fax (853) 578-5456
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Cost Summary

The District has spent $2,154,019 on the project to date to develop prefiminary and approximately
95% detailed design. The costs anticipated to complete the projects are shown below:

s Engineering Design Phase $ 1,761,440
» VE/Constructability Review $ 150,000
+ Engineering Construction Phase $ 650,000
s Special Inspection & Testing $ 500,000
* Property Purchase $ 285500
¢ Demolish houses $ 12539
» Bids from Contractors $27,500,000
e Viox Fees 3 10,120
e Erosion Repair Construction $ 60000
s TOTAL ESTIMATED COST: $30,923,099
s Projsct Contingency Remaining $ 4,076,901

Authorization Summary

The authorization for this amendment will allow staff to execute an amendment to the agreement
with Viox & Viox for a not-to-exceed amount of $10,120 for design and construction phase services
for repairing the bank along the creek at the TMTP as part of the Advanced Treatment project.

Submitted by,

owvrine——

Amy Krater

Desi?n Engineering Manager

Richard Harrison
V.P. Engineering & Distribution

APPROVED BY:
il

Ron L& T~ T
President/CEQ
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NORTHERN KENTUCKY WATER DISTRICT
PROFESSIONAL SERVICES AGREEMENT

Engineering Services for Erosion Repair at Taylor Mill Treatment Plant

THIS AGREEMENT is entered into this 1/ day of T anuwav 2011 (hereinafter
the “Effective Date” by and between the Northern Kentucky Water Distrief (hereinafter the
“District”) and Viox & Viox, Inc. (hereinafter the “Engineer”). The District and the Engineer shall
be collectively referred to herein as the “Parties”.

WHEREAS, the Engineer can provide professional services in connection with the
construction of the design, bidding, and construction of improvements to repair erosion created
by storm water and process water discharge at the Taylor Mill Treatment Plant (hereinafter the
“Project”); and

WHEREAS, the District has need of the Engineer's services;

NOW, THEREFORE, in consideration of the mutual promises, agreements and
covenants contained herein and other good and valuable consideration, the receipt and
sufficiency of which is expressly acknowledged, the Parties agree as follows:

1. SCOPE OF SERVICES

The District hereby engages the Engineer to provide the services described in the
document attached hereto as Exhibit A, which is incorporated as part of this Agreement. The
Engineer shall not be obligated or authorized to perform any prospective services not included
in Exhibit A unless and until the District and the Engineer agree to the particulars of the
Engineer's services, compensation, and all other appropriate matters.

2 COMPENSATION

A. The Engineer shall be compensated for its services in accordance with the rates
set forth in the document attached hereto as Exhibit B, which is incorporated as part of this
Agreement. The Engineer agrees that in no event shall its compsnsation exceed $10,120
without written authorization from the District. it is understood that the amount of compensation
shall include the standard hourly rates and reimbursable expenses set forth in Exhibit B.

B. The Engineer shall prepare and submit an itemized invoice for its services on a
monthly basis. "

C. The District shall pay all properly documented and undisputed amounts due
under this Agreement, less any agreed upon retainage, within 30 days after receipt of each
invoice.

D. The Engineer agrees that the District, upon reasonable request, shall have the
right to conduct an audit of the Engineer's records to ensure compliance with this Agreement.




3. TERM AND TERMINATION

A. This Agreement shall be effective for two years from the Effective Date of the
Agresment. This Agreement may be extended or renewed by mutual agreement of the parties,
with or without changes, by written amendment establishing a new term.

B. The District shall have the right to terminate this Agreement at any time and for
any reason by giving written notice thereof to the Engineer. Upon such termination, the
Engineer shall prepare a final invoice and the District shall pay all properly documented and
undisputed amounts set forth in the final invoice within 30 days after its receipt.

4, DELAY

A The time for a party’s performance will be extended to the extent performance
was delayed by causes beyond the control and without the fault of the party seeking the
extension. That party shall promptly notify the other party in writing when it is being delayed.

B. If Engineer’s services are delayed or suspended in whole or in part by the
District, or if Engineer’s services are extended by a District’'s contractor’s actions or inactions,
through no fault of the Engineer, no equitable adjustment will be allowed or permitted for any
incremental administrative costs for services outlined in the Agreement, that are incurred by the
Engineer in connection with any delays, suspension or reactivation during the first 120 days
following the commencement of any such event or events.

C. If Engineer's services are delayed or suspended in whole or in part by the
District, or if Engineer's services are extended by a District's contractor's actions or inactions,
through no fault of the Engineer, and the Engineer has notified the District in writing as provided
in paragraph 4.A., the Engineer shall be entiiled to an equitable adjustment of iis compensation
to reflect any increased technical and engineering services and/or oversight resulting from the
delay or suspension that were not included in the amount of compensation stated in the
Agreement.

5. INDEPENDENT CONTRACTOR RELATIONSHIP

A. The Engineer is and shall be in the provision of its services under this Agreement
an independent contractor and not an employee, agent or servant of the District. All persons
providing services pursuant to this Agreement shall at all times and in all places be subject to
the sole direction, supervision and control of the Engineer. The relationship between the
District and the Engineer (including Engineer's employees) shall in all respects be an
independent contractor relationship and not an employer/employee or principal/agent
relationship. Neither the Engineer or any of ifs employees or contractors shall have the
authority to make any statements, respresentations, or commitments of any kind, nor take any
other action, that would be binding on the District.

6. PROFESSIONAL RESPONSIBILITY

A The Engineer agrees, in connection with the services provided pursuant to this
Agreement, to exercise the standards of care, skill and diligence normally provided by
competent engineering professionals in the provision of services similar to those contemplated
by this Agreement. The Engineer shall take all reasonable safety precautions in the




performance of this Agreement and shall comply with all occupational, safety and health laws
and requirements.

B. The Engineer shall be responsible for the tachnical accuracy of its services and
documents resulting therefrom, and the District shall not be responsible for discovering
deficiencies therein. The Engineer shall correct such deficiencies without additional
compensation except to the extent such action is directly attributable to deficiencies in
information furnished by the District.

7. COMPLIANCE WITH LAWS; RELATIONSHIP WITH CONTRACTOR

A. The Engineer agrees that prior to providing any services under this Agreement, it
will become famifiar with all federal, state, and local laws, ordinances, regulations, orders and
other requirements which in any way relate to the project. The Engineer further agrees that it
will at all times and in all places observe and comply with all such laws, ordinances, regulations,
orders and other reguirements.

B. If the Engineer provides services during the construction phase of a project, the
Engineer shalt not supervise, direct, or have control over a contractor's work, nor shall the
Engineer have the authority over or responsibility for the means, methods, techniques,
sequences, or procedures of construction selected by a contractor, for safety precautions and
programs incident to a contractor's work in progress, nor for any failure of a contractor to
comply with [aws and regulations applicable to a contractor's furnishing and performing the
work. The Engineer neither guarantees nor assumes responsibility for the performance or acts
of any contractor, subcontractor, supplier, or other project participant, not under contract to
Engineer, to fumish and perform work not under contract with the Engineer.

8. MECHANICS’ AND OTHER LIENS

A. The Engineer agrees and warrants that it will pay and satisfy bills and lawful
claims (including but not limited to those submitted by Engineer's employees, agents, material-
persons and suppliers) which Engineer may incur in connection with the performance of its
obligations under this Agreement. In the event that any liens are filed against any property, or
in the event that any claim s asserted against the District as a result of the acts or omissions of
the Engineer in satisfying any such bills or claims, the Engineer shali, at its sole expense and
within 10 calendar days from the date on which the District notifies the Engineer of such filing or
assertion, promptly take action to cause the same to be discharged or withdrawn. This
obligation of the Engineer shall survive the termination of this Agreement.

9.  INDEMNITY

A The Engineer shall defend, indemnify and hold harmless the District and the
District's Commissioners, officers, agents and employees from and against any and ali
expenses, increased costs (including increased construction costs}, claims, demands,
investigations, suits, actions, damages and liabilities of which in any way are caused by or to
the proportional extent arise from or are related to: (1) the negligence, gross negligence or
wiliful misconduct of the Engineer or the Engineer's empioyees in performing under this
Agreement; (2) any imprecision, incompleteness, errors, omissions, ambiguities or
inconsistencies in the drawings, specifications or other design documents provided by the
Engineer in performing under this Agreement (provided that increased construction costs will
not include any costs the District would have incurred had the imprecision, incompleteness,




error, omission, ambiguity or inconsistency not been present); (3} the failure of the Engineer or
the Engineer 's employees to comply with federal, state, or local laws, ordinances, regulations,
orders or other requirements in performing under this Agreement; or (4) the breach of or failure
to comply with this Agreement by the Engineer or the Engineer 's employees. This indemnity
shall survive the termination of this Agreement.

10. OPINIONS OF COST

A. The Engineer's opinions of probable construction cost (if any) are to be made on the
basis of Engineer's experience and qualifications and represent Engineer's best judgment as an
experienced and qualified professional generally familiar with the industry. However, since
Engineer has no control over the cost of labor, materials, equipment, or services furmished by
others, or over a Contractor's methods of determining prices, or over competitive bidding or
market conditions, the Engineer cannot and does not guarantee that proposals, bids, or actual
Construction Cost will not vary from opinions of probable Construction Cost prepared by
Engineer.

11. RELIANCE

A The District shall be responsible for, and the Engineer may rely upon, the
accuracy and completeness of all requirements, programs, instructions, reports, data and other
information furnished by the District to the Engineer pursuant to this Agreement. The Engineer
may use such requirements, reports, data, and information in performing or furnishing services
under this Agreement.

- B. Copies of District-fumished data that may be relied upon by the Engineer are
limited to the printed copies {also known as hard copies) that are delivered to Engineer. Files in
electronic media format of text, data, graphics, or of other types that are furnished by the
District to the Engineer are only for convenience of the Engineer. Any conciusion or information
obtained or derived from such electronic files will be at the user's sole risk.

12. INSURANCE

A. The Engineer shall take out and maintain, at the Engineer's expense, during the
life of this Agreement, such comprehensive general liability insurance as shall protect the
Engineer from claims for property damage, which may arise from any operations under this
Agreement. Minimum required amounts are $2,000,000.00 in the aggregate and
$1,000,000.00 for each occurrence.

B. The Engineer shall take out and maintain, at the Engineer's expense, during the
life of this Agreement, comprehensive automobile liability insurance protecting the Engineer
from claims for damages for bodily injury, including wrongful death, as well as from claims for
property damage, which may arise from the ownership, use or maintenance of owned and non-
owned automobiles, inciuding rented automobiles, which may arise from any operations under
this Agreement. Minimum required amounts are bodily injury limits of $500,000.00 per person
and $1,000,000.00 per occurrence and property damage limits of $500,000.00 per occurrence.

C. The Engineer shall take out and maintain, at the Engineer's expense, during the
life of this Agreement, adequate workers' compensation and employer’s liability insurance in at



least such amounts as are required by law or $500,000.00, whichever is greater, for all of
Engineer's employees performing under this Agreement.

D. The Engineer shall take out and maintain, at the Engineer's expanse, during the
life of this Agreement, professional liability insurance with limits of not less than $1,000,000.00
in the aggregate.

E. Upon the District's request, the Engineer shall provide the District with
Certificates of Insurance or other appropriate evidence that the insurance required by this
Agreement has been obtained and will remain in force during the term of this Agreement. Such
certificates or evidence shall include a written statement which provides that the District must
be notified in writing at least 30 days before any change, modification or cancellation of the
policy.

F. The obligation of the Engineer to carry the insurance required by this Agreement
shall not limit or modify the Engineer’s other obligations under this Agreement.

13. NON-ASSIGNABILITY OF AGREEMENT

A. The rights and duties of the Engineer under this Agreement shall not be
assignable or delegable in the absence of the express written consent of the District.
Unapproved subcontracts, assignments and delegations of this Agreement shall be void. In the
event that the District approves a subcontract, assignment or delegation in writing, both the
subcontractor, assignee or delegate and the Engineer shall be subject to all the terms and
conditions of this Agreement.

14. CONFIDENTIALITY

A The Engineer agrees and understands that all data and information, whether in
oral, written, electronic or any other form, which is obtained, received, developed and/or
produced by the Engineer and which relates to the vulnerability or security of any and all of the
District's plants and facilities must be treated as confidential. All such data and information
shall be referred to in this Agreement as "Confidential Information”. With respect to all
Confidential Information, the Engineer hereby agrees as follows:

(1) The Engineer shall not disclose any Confidential Information to any third
party without the written consent of the District.

(2) The Engineer shal! disclose Confidential Information to an employee of
the Engineer only if the employee has a "need to know" in order to accomplish
the purpose described in this Agreement. The Engineer further agrees to
require all of its employees given access to Confidential Information to agree to
maintain its confidentiality as required by this Section 14, by written agreement
between each employee and the Engineer,

(3) The Engineer shall not use Confidential Information for its own benefit or
for the benefit of any third party or for any purpose except as contemplated by
this Agreement. Further, the Engineer shall not copy, digest, summarize or use
Confidential Information, or any knowledge leamed from Confidential
tnformation, for any purpose except for the purpose contemplated by this
Agreement.




4) In the event that the Engineer becomes aware of any conduct by its
employees, consultants or other third parties in contravention of the terms of this
Section 14, the Engineer shall immediately take all action necessary: (a) to stop
such conduct and prevent the same from reoccurring; (b) to retrieve from all
recipients known to the Engineer any improperly disclosed Confidential
Information and advise all such recipients in writing that any such Confidential
information is confidential; (c) to take such other affirmative steps to protect the
Confidential Information as the Engineer would take to protect its own
confidential or proprietary information; and (d) to advise the District of the breach
and of the Engineer's remedial actions in connection with the breach.

B. The provisions of this Section 14 relating to Confidential Information shall
continue for a period of 50 years from the date of this Agreement and shall survive the
termination of this Agreement.

C. Notwithstanding anything to the contrary herein, the Engineer shall have no
obligation to preserve the confidentiality of any information which:

a. Was previously known to the Engineer free of any obligation to keep it
confidential; or
b. Is or becomes publicly available, by other than unauthorized disclosure.

15. EQUAL OPPORTUNITY

A. Unless exempted under KRS 45.590, during the performance of the Agreement,
the Engineer agrees as follows:

1. Contractor will not discriminate against any employee or applicant for
employment because of race, color, religion, sex, age forty (40) and over,
disability, veteran status, or national ongin;

2. Contractor will take affirmative action in regard to employment, upgrading,
demotion, transfer, recruitment, recruitment advertising, layoff, termination, rates
of pay or other forms of compensation, and selection for training, so as to ensure
that applicants are employed and that employees during employment are treated
without regard to their race, color, religion, sex, age forty (40) and over, disability,
veteran status, or national origin;

3. Contractor will state in all solicitations or advertisements for employees placed by
or on behalf of Contractor that all qualified applicants will receive consideration
for employment without regard to race, color, religion, sex, age forty (40) or over,
disability, veteran status, or national origin;

4. Contractor will post notices in conspicuous places, available to employees and
applicants for employment, setting forth the provisions of the nondiscrimination
clauses required by this section; and

5. Contractor will send a notice to each labor union or representative of workers
with which he has a collective bargaining agreement or other contract or
understanding advising the labor union or workers' representative of Contractor's
commitments under the nondiscrimination clauses.




16. DISCLAIMER: ASBESTOS & HAZARDOUS WASTE/POLLUTION

A The Engineer hereby states, and the District acknowledges, that the Engineer
has no professicnal liability (errors and omissions) or other insurance, and is unable to
reasonably obtain such insurance, for claims arising out of the performance of or failure to
perform professional services related to asbestos or to hazardous wastes. The Engineer
further acknowledges it will not perform work in these areas and if an asbestos, hazardous
waste or pollution problem is identified on the District’s site, a qualified consultant will be
required. Accordingly, to the extent permitted under lay, the District hereby agrees to bring no
claim for negligence or breach of contract against the Engineer for asbestos or hazardous
waste generated by a third party.

17. DESIGN WITHOUT CONSTRUCTION PHASE SERVICES

A. itis understood and agreed that if Engineer’s services do not include project
observation, or review of a contractor's performance, or any other construction phase services,
and that such services will be provided by the District or others, then the District assumes all
responsibility for interpretation of the contract documents and for construction observation or
review.

18. NOTICES

A. All notices, reports and other documents required to be submitted by this-
Agreement shall be submitted to the following address:

District

Northern Kentucky Water District

2835 Crescent Springs Road

P.O. Box 18640

Erlanger, KY 41018

{Note: Invoices should be marked to the attention of Amy Kramer)

Engineer

Viox & Viox

466 Erlanger Road
Erlanger, KY 41018
Attn: Carter Dickerson

19. GOVERNING LAW

A This Agreement shall be interpreted, construed and enforced in accordance with
the laws of the Commonwealith of Kentucky.



20. ENTIRE AGREEMENT

A This Agreement consists of this instrument and the exhibits attached hereto and
incorporated herein. This Agreement comprises the entire understanding between the
Engineer and the District, and there are no other agreements, understandings, promises, or
conditions expressed or implied, concerning the Project. This Agreement shall not be modified
or amended except by a written instrument signed by the Parties.

B. If any provision of this Agreement shall be held invalid-or unenforceable by a
court of competent jurisdiction, the remainder of this Agreement shall remain in full force and
effect.

21, NOWAIVER

A The waiver by either Party of any breach or violation of any provision of this
Agreement shall not operate or be construed as a waiver of any subsequent breach or violation.

22, COMPLIANCE WITH KENTUCKY LAW.

A Engineer represents and warrants that it has revealed to District any and all final
determinations of a violation of KRS Chapters 136, 139, 141, 337, 338, 341, and 342 within the
previous five years. Engineer further represents and warrants that it will remain in continuous
compliance with the provisions of KRS Chapters 136, 139, 141, 337, 338, 341 and 342 for the
duration of this Agreement. Engineer understands that its failure to reveal a final determination
of a violation or to comply with the above statutory requirements constitutes grounds for
cancellation of the Agreement and for disqualification of Engineer from eligibility for any
contracts for a period of two years.

IN WITNESS WHEREOF, the Parties have executed this Agreement as of the date first above
written.

Sign|ature: ﬂ/fv'ﬁ?

Tite: V¥ Title: President/c




EXHIBIT A
Engineering Services for Erosion Repair at Taylor Mill Treatment Plant

SCOPE OF SERVICES

The District desires the Engineer to perform services for evaluation, design and
construction of improvements for repairing erosion from the outfall at the Taylor Mill
Treatment Plant. The Engineer will perform the following general tasks in support of the
project:

Prepare application for 404 Nationwide Permit.

Conduct a threatened and endangered species assessment.

Review requirements for constructing improvements in the floodplain.

Development of a preliminary engineering report and opinion of probable

construction cost.

Field surveying of the proposed area.

. Detailed design and preparation of contract documents, including detailed
drawings, bid sheets, specifications, and a detalled opinion of probable
construction cost. .

. Bid phase services including dissemination of the bid package to bidders,
attendance at bid opening, preparation of bid tabulation, and written
recommendation on award of contract.

. Construction phase services, including attendance at pre-construction

conference, assistance with construction staking as necessary, and

consultation and site visits during construction.

BACKGROUND INFORMATION

The District is experiencing severe erosion at the Taylor Mill Treatment Plant outfali in
Kenton County, Kentucky. The outfall discharges storm water from the plant site and
discharges process water (filter-to-waste and treated filter backwash). A combination of
steep slopes, high flows, and lack of grade control along the effiuent channel has
caused the channel to erode. The depth of the erosion appeared to reach nearly 6 feet
in some areas although this was not verified through measurement. From the outfall,
the effiuent channel flows north for approximately 100 feet before entering Banklick
Creek, a tributary to the Licking River.

The District is in the process of designing improvements that will include a new
stormwater detention pond near the existing outfall. The discharge pipe from the
proposed detention pond will also discharge to the same outfall, which will only worsen
the existing problem. Construction on the improvements under design by Malcolm
Pimie is expected to start in May 2011 and continue through late summer 2013.

According to a preliminary investigation by Malcolm Pimnie, the most recent U.S. Fish
and Wildiife Service (USFWS) list of federal species of concern (dated June 2010)
named 11 federally-listed species known to cccur in Kenton County: Indiana bat
(endangered), purple catspaw pearlymussel (endangered), clubshell (endangered),
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fanshell (endangered), Northern riffleshell (endangered), orangefoot pimpleback
(endangered), pink mucket (endangered), ring pink (endangered), rough pigtoe
{endangered), sheepnose (candidate), and running buffale ciover (endangered). An
assessment of the area is needed to determine if these species are present. if forested
areas to be cleared during project implementation are found to contain suitable potential
Indiana bat habitat, the USFWS will likely require avoidance measures for the Indiana
bat, such as cutting potential habitat outside of the roosting period. The roosting period
occurs between April 1st and September 30th.

The Engineer shall evaluate and recommend improvements riecessary to repair existing
damage and control future erosion in the hillside or the creek. The District is open to
installing buried infrastructure, open-channel improvements, or a combination. The
Engineer shall evaluate options for correcting the situation including whether the outfalil
should be relocated and the existing damage repaired or if the existing area should be
repaired in continued to serve as the outfall structure.

The specific scope of services and tasks to be performed by the Engineer are outlined
in the tasks below.

PHASE 100 - PRELIMINARY ENGINEERING

Task 101 — Conduct Initial Meeting. The Engineer shall conduct a meeting between
Engineer's project personnel and District's staff to discuss the project details, define
lines of communication, confirm goals and objectives of the project, review study scope
and schedule, and to request any data from the District. The initial meeting will include
walking/driving the project with District's personnel to help identify potential issues. The
Engineer shall review record information available and work with the District to
coordinate the erosion repair with the District's Advanced Treatment project.

Task 102 — Site Assessment and Threatened and Endangered Species. The Engineer
shall prepare and submit letters to the USFWS and the Kentucky Department of Fish

and Wildlife Resources (DFWRY) requesting the requirements for avoiding impacts to
any species and/or their habitat that may be present within the project area.

The Engineer shall conduct a site visit to determine if potential Indiana bat habitat is
present within the project area. The Engineer shall inspect the project area for running
buffalo clover habitat and conduct a presence/absence survey for mussels at the
confluence of the effluent channel and Banklick Creek. The results of these
assessments will be included in the informational request to the USFWS and DFWR.

Task 103 — Prepare Preliminary Engineering Report. The Engineer shall prepare a
preliminary engineering report summarizing the findings of the site assessment. As part
of the engineering report, the Engineer shall prepare and submit a preliminary opinion of
probable construction cost. The Engineer shall provide recommendations for any
additional investigations or explorations that may be required prior to detailed design,
such as Geotechnical borings. The Engineer shall submit two (2) copies of the report
and meet with the District to present the findings. Upon approval of the engineering
report by the District, detailed design will commence as directed by the District.




PHASE 200 - DETAILED DESIGN

Task 201 — Perform Topographical Survey. The Engineer shall perform a topographical
survey of the site. Survey all infrastructure locations, above and below ground
(telephone, storm sewer, sanitary sewer, electric, gas, cable, fiber optics, traffic loops,
underground electric lighting, street car tracks, structure footings, etc.) existing and
proposed, including size and flow direction, if applicable; locations for geotechnical
borings, if appropriate; any structures within the project limits; vegetation; house
addresses; and watercourses.

The Engineer shall confirm right-of-ways by courthouse research, if necessary to
determine property lines.

Accuracy shali be sub-centimeter horizontal and vertical. Horizontal control shall be
based on NAD 83 Kentucky State Coordinate System (North Zone). Vertical control
shall be based on NAVD 88,

All data collection shall be accomplished on TDS Data Collection Software, G.P.S.
Equipment or equivalent

Any and all survey work must refer to said elevations and baseline.

The Engineer shall establish benchmark elevations and a baseline to utilize in the
design and construction of the improvements.

Task 202 — Coordinate with Utilities and Advanced Treatment Project. The Engineer

shall show all existing features, edge of pavement, fences, mailboxes, telephone poles,
culvert pipes, and any relevant information on preliminary plan drawings including
proposed work as part of the Advanced Treatment project in the vicinity of the erosion
repair. The Engineer shall submit a set of these preliminary drawings to all utility
companies that own and operate facilities in the project area, in accordance with
applicable laws and regulations. The District shall be copied on all correspondence to
any agency or utility regarding the project.

The Engineer shall show all utility information and relevant proposed improvements
received from the utility companies and the District on the project drawings. All
manholes, telephone chambers, vaive chambers, and electric chambers shall also be
shown.

Task 203 — Perform Detailed Design. The Engineer shall perform the detailed design of
the improvements recommended in the preliminary design report. The design will
culminate in the preparation of contract documents for bidding the project. Prepare the
contract documents as described below:

Design Drawings. Design drawings for construction of the work shall be in accordance
with Northern Kentucky Water District standards. Complete a cover sheet that includes
a title, vicinity map, and index. Prepare design drawings in AutoCAD Version 14 format
orabove. Upon completion of the final design, provide electronic files of the drawings
to the District. All final design drawings shall be stamped by a Professional Engineer
licensed in the State of Kentucky.
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Show and label test boring locations on the project drawings. Clearly label all existing
utilities, stations, streets, and pertinent information on the drawings which shall include
temporary and permanent easement areas. Show and label in the profile view all
existing utilities that cross the proposed water main. Any special considerations of
natural/manmade obstacles (e.g. river/creek/railroad crossings) must be evaluated and
satisfactonly addressed in the design.

Front-End and Technical Specifications. Front-end and technical specifications for
the construction of all work shall be in accordance with Northern Kentucky Water District
standards. Incorporate standard front-end specifications (Instructions to Bidders, Notice
to Bidders, General Conditions and Supplementary Conditions, Technical Specifications,
Prevailing Wage Rates if applicable, and any others deemed necessary) provided by the
District. In addition to the standard front-end sections, include the total number of
construction days (calendar) for substantial completion and final completion for the bid
notification.

Task 204 — Conduct Review Meetings. The Engineer shall meet with the District at the
50 percent and 90 percent complete stages of the design to review the project. For the
review meetings, bring five (5) copies of the plans. Prepare and distribute rmeeting
minutes of key decisions made at the meetings.

Task 205 — Prepare Contract Documents and Opinion of Probable Construction Cost.
The Engineer shall prepare and assembile contract document in accordance with

guidelines outlined herein and incorporate any comments from the District from the final
review. Contract documents may include drawings, front-end specifications, technical
specifications, geotechnical reporis, or any other information requested by the District.

The Engineer shall review the completed project specification for completeness,
accuracy, and applicability which includes the District's standard front-end
specifications. The Engineer shall prepare and submit to the District a detailed opinion
of probable construction cost based on the final set of contract documents.

The Engineer shall prepare up to a total of twenty-five (25) sets of contract documents
and submit five (5) to the District. The Engineer shall incorporate any and all necessary
considerations for best management practices regarding storm water runoff and erosion
control, as required by Sanitation District #1.

PHASE 300 — PERMITTING

The Engineer shall prepare any applications/permits/plans needed for stream crossing
and/or land disturbance & submit to the appropriate agencies which include the
following: Nationwide Permit (NWP) Preconstruction Notification, Application for General
Certification for Water Quality Certification (WQC), Application for Permit to Construct
Across or Along a Stream, Application for Kentucky Pollutant Discharge Elimination
System (KPDES), Notice of Intent for Storm Water Discharges (NOI-SW), Storm Water
Pollution Prevention Plan (SWPPP), Corps of Engineer Permits, etc. These permits at a
minimum are anticipated:
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Task 301 — Fioodplain Coordination. Based on the Advanced Treatment project review
of the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map
(FIRM) 21117C0017E, dated March 16, 2009, portions of the project area lie within the
100 year floodplain. The Engineer shall coordinate with the local floodplain
administrator to ensure that the project meets all federal, state, and local floodplain
guidelines. It is assumed that a Permit to Construct Across or Along a Stream from the
KDOW will be required for any construction in the floodplain. The Engineer shall
complete an Application for Permit to Construct Across or Along a Stream and submit,
with the design drawings, to the local floodplain administrator for approval and
signature. Upon [ocal approval, this information will be submitted to the KDOW for final
approval. Itis assumed that flood modeling will not be required for this project since the
improvements are intended to restore previous ground elevations.

Task 302 — Section 404 and 401 Pemmit. It is likely that some fill material will need to be
placed below the banks of Bankiick Creek to restore the effluent channel. Banklick
Creek is a jurisdictional water of the U.S. subject to jurisdiction under Sections 404 and
401 of the Clean Water Act (33 U.S.C. 1344 and 1341). Based on preliminary review of
the project components, it appears that the project may be authorized under Nationwide
Permit (NWP) No. 13 as part of the Section 404 approval process. The Engineer shall
confirm if projects authorized under this NWP receive automatic 401 Water Quality
Certification from the Kentucky Division of Water (KDOW) provided that the general and
specific regional conditions are met. The Engineer shall prepare a pre-construction
notification {PCN) for NWP approval and submit to the U.S. Army Corps of Engineers
(USACE). An on-site pre-application meeting with the USACE may be necessary.

Because a Section 404 Permit constitutes a federal action, coordination with the
appropriate agencies for threatened and endangered species, cultural resources,
stormwater and floodplains will also be necessary. It is assumed the cultural resources
clearance can be conducted through the USACE and the 404 permit process.

PHASE 400 - BID PHASE SERVICES

The Engineer shall make the contract documents available to prospective bidders by
keeping copies of the entire bid package in Engineer's office for review and purchase,
plus mail bid packages to potential bidders by request.

The Engineer shall respond in writing to any questions received from prospective
bidders.

The Engineer shall prepare addenda to clarnify, correct or change the contract
documents, if necessary.

The Engineer shall attend the bid opening, assist in evaluation of bids, and make a
recommendation concerning award of the contract.

PHASE 500 - CONSTRUCTION PHASE SERVICES

The Engineer shall attend the Pre-construction Conference and bring up to five (5)
complete sets of project plans and specifications for the contractor.
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The Engineer shall review and distribute approved shop drawings and other information.
The Engineer shall provide assistance with needed field changes by the contractor to
ensure compliance with the contract documents.

The Engineer shall conduct up to three site visits to confirm the contractor is following
the contract documents.

Upon completion of the project, the Engineer shali revise the drawings to conform to as-
built information maintained by the contractor and furnished by the owner. Provide the
District with one full-sized set of as-build drawing and one electronic copy on CD.

PHASE 600 - PROJECT DESIGN ADMINISTRATION AND MANAGEMENT

The Engineer will provide project supervision, direction, and coordination with the
District's management and staff for Phases 100 through 500 as described above.
Review correspondence, activities, project design billing, conduct in-house reviews,
prepare status reports, and conduct discussions with the District's staff as necessary.
Perform project clerical work. Any and all other tasks not listed in this Scope of Services
and those described below shall be considered as supplemental services.
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EXHIBIT B

Engineering Services for Erosion Repair at Taylor Mill Treatment Plant

PAYMENTS TO ENGINEER

The District shall pay the Engineer an amount equal to the cumulative hours
charged to the project by each class of Engineer's employees time at the Standard
Hourly Rates for each applicable billing class for all services performed on the Project,
plus reimbursable expenses and Engineer's subconsultants, if any. The Engineer
agrees that in no event shall its compensation (including expenses) exceed $9,700
without written authorization from the District.

Standard Hourly Rates include salaries and wages paid to personnel in each
billing class plus the cost of customary and statutory benefits, generai and
administrative overhead, non-project operating costs, and operating margin or profit.
Engineer's Standard Hourly Rates to be used during the term of this Agreement are
attached to this Exhibit B as Appendix 1.

The amounts billed for Engineer's services will be based on the cumulative hours
reasonably charged to the Project during the billing period by each class of Engineer's
employees times Standard Hourly Rates for each appiicable billing class, pius the below
reimbursable expenses and Engineer’s subconsultant’s charges, if any.

The following reimbursable expenses reasonably incurred during the
performance of the project shall be paid at cost:

a.

"o oo0oT

g-

Travel by commercial carrier, meals, lodging, rental car, and
incidental travel costs approved by the District in advance.

Long distance phone calls.

Vehicle mileage at IRS approved rate at time of travel.
Reproduction of reports, drawings, and specifications.

Pastage and shipping charges.

Subconsultants costs, approved by the District in advance.

Rental charges for equipment approved by the District in advance.

The Standard Hourly Rates shall be deemed to include all other expenses not listed
herein or expressly stated in the Agreement to the contrary.
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APPENDIX 1 TO EXHIBIT B

Engineering Services for Erosion Repair at Taylor Mill Treatment Plant

STANDARD HOURLY BILLING RATES

TITLE

DESCRIPTION

RATE
($ PER HOUR)

Principal

Person having overall responsibility for
conduct of the project, including contract
negotiation and issue resolution.

130

Project Manager

Person serving as primary point of contact
on project administrative items and is
responsible for technical accuracy of
project, assigning personnel, and
managing project budget and schedule.

90

Senior Project
Professional

Person reviewing accuracy of and advising
project team on technical issues for
preparation of reports, opinions of probable
construction cost, and recommendations.

113

Project
Professional

Person preparing reports, opinions, and
recommendations for project and
conducting preliminary and detailed
design.

95

Staff Professional

Person involved in specific project
assignments such as performing
calculations, assisting in preparation of
preliminary and detailed design, and
running computer programs.

85

Senior Technician

Person having advanced drafting skills and
judgment involved in preparation of design.

80

Technician

Person with advanced drafting skills that
assists in preparation of design with
moderate supervision.

80

Junior Technician

Person with basic drafting skills and
familiarity with technical terms and symbols
that assists in preparation of design with
significant supervision.

55

Construction
Administrator

Person who works closely with team to
verify intent of design, attends progress
meetings, and inspects work for
compliance with contract documents.

85

Word Processing
& Cffice Support
Staff

Person who performs clerical work, word
processing, filing, and related
administrative tasks.

40

Appendix 1 to Exhibit B-1




Northern Kentucky Water District
BOARD OF COMMISSIONERS COMMUNICATION

Meeting Date: Subject: Number:
June 8, 2011 Consideration of Bids for the Erosion Remediation 6
Project at the Taylor Mill Treatment Plant

Attachments: Agenda Location: Action Required:

+ Map Commission Action Items [_] Information Only Motion

« Bid Tab
Prepared by: Kyle Ryan Presentation by: Richard Harrison
KEY CONSIDERATIONS:

s The District is experiencing severe erosion downstream of an existing outfall at the Taylor Mill Treatment
Plant.

s The District used to send filter backwash water to SD1 and paid significant sanitation costs (Over
$200,000 annually) until a treatment system was installed to treat the backwash water. The District was
able to secure a Kentucky Pollution Discharge Elimination System Permit (KPDES) from the Kentucky
Division of Water to allow the discharge of this water to the Banklick Creek. This additional flow is
primarily causing the erosion that needs to be repaired.

e This outfall is located approximately 200 west of the existing cherical building and discharges storm and
plant process water. From the outfall, water is discharged into an earthen drainage swale approximately
175" in length which eventually flows into Banklick Creek.

s Over the past few years, this drainage swale has become increasingly ercded and is now 6 to 8 feet deep
in some places.

» Staff recommends that the problem be addressed before it worsens from current or future operations.
» The Erosion Remediation Project at the Taylor Mill Treatment plant will:

o restore and stabilize the eroded creek bank with added fill, geotextile support, and plantings;

o create a new outfall with a shallow pool to slow the velocity of the discharged water;

o construct a boulder stair stepped waterfall to deliver the water to the creek elevation.

s The engineer’s estimate prepared by Viox & Viox, Inc. for the Erosion Remediation Project at the Taylor
Mill Treatment Plant is $ 185,000.00.

* The District received a total of seven (7) bids for the project.

¢ The low bid of $139,612.50 was submitted by Hale Contracting Co., Inc. who has no work history with
the District but was recommended by Viox & Viox, Inc. based on satisfactory references that were also
checked by District staff.

BUDGET/STAFF IMPLICATIONS:

s The project will be funded by the District’s 5-year Capital Budget under PSC No. 136 "TMTP Advanced
Treatment and Sedimentation Basin & Generator” with a total budget of $35,000,000. The District will
have some labor expense to inspect the project.

RECOMMENDATION:

» Staff recommends that the Board authorize the execution of the contract documents for the
Erosion Remediation Project at the Taylor Mill Treatment Plant to award the project to Hale
Contracting Co., Inc. because they submitted the best bid and this project is needed to provide an
acceptable method of discharge of water from our facility.

BACKGROUND /HISTORY:

« While conducting borings and site reconnaissance for the new Taylor Mill Treatment Plant Advanced
Treatment Project, an engineer from Thelen Associates observed that the District’s plant discharge had
severely eroded the hillside and creek bank along Banklick Creek and brought it to our attention.

e District staff originally requested a proposal from Malcoim Pirnie to perform the necessary design and
construction phase services as part of the Advanced Treatment Project. Staff also requested a proposal
from Viox & Viox to perform the necessary design and construction services for the erosion remediation
project as a stand-alone project.
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BID TAB

Northern Kentucky Water District
Evosion Remediation Project at the Taylor Mill Treatment Plant

Taylor Mill, KY

May 26, 2011
CONTRACTOR BID AMOUNT
Hale Contracting Co., Inc. $139,612.50
Smithcorp, inc. $147,882.73
Dudley Construction $163,984 .15
Brass Eagle, Inc. $163,988.00
Evans Landscaping Inc. $166,551.00
D. L. Braughler Co., Inc. $195,568.36

Paul Michels & Sons, Inc. $207.,076.46
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FINAL REPORT
GEOTECHNICAL EXPLORATION
ADVANCED TREATMENT FACILITIES
TAYLOR MILL TREATMENT PLANT
GRAND AVENUE
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Prepared for: Malcolm Pirnie, Inc.

Thelen Project No.: 081069E
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v e 1398 Cox Avenue, Eranger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408  Lexington, Kentucky
: . Cincinnati, Ohio
Dayton, Ohio



TH E L E N ASSOC'ATES, INC. www.lhelenassoc.com

Geotechnical e Testing Engineers Offices

Edanger, Kentucky
v * 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky
Cincinnati, Ohio
Dayton, Ohio
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Malcolm Pirnie, Inc.

8600 Governor’s Hill Drive
Suite 210

Cincinnati, Ohio 45249-1388

Attn: Mr. Chris Weber

Re: FINAL REPORT
Geotechnical Exploration
Advanced Treatment Facilities
Taylor Mill Treatment Plant
Grand Avenue
Taylor Mill, Kentucky

Ladies and Gentlemen:

Summarized in this report are the results of our geotechnical exploration performed for
the proposed site improvements including the Granular Activated Carbon (GAC) and
Preliminary Treatment Building, the GAC Feed Pump Station Building, the detention
pond, retaining walls, substation and generator pads at the existing Northern Kentucky
Water District (NKWD) Taylor Mill Treatment Plant on Grand Avenue in Taylor Mill,
Kentucky. ’

The proposed GAC and Preliminary Treatment Building will be constructed on the two
(2) vacant parcels immediately west of the existing Grand Avenue vehicle entrance to
the facility. The proposed GAC Feed Pump Station will be located in the southern half
of the footprint for the southern existing Clarifier/Flocculator. An electrical substation
~and two (2) generator pads are also proposed within the remaining footprint of the

southern Clarifier/Flocculator and the southern half of the northern Clarifier/Flocculator.



The existing Clarifier/Flocculators and tunnel will be demolished to allow the

construction of these structures.

The geotechnical work included test borings,

laboratory testing, engineering analysis, and preparation of this report.

We have included in the Appendix to this report a reprint of “Important Information

About Your Geotechnical Engineering Report” published by ASFE, Professional Firms

Practicing in the Geosciences, which our firm would like to introduce to you at this time.

We appreciate the opportunity to provide the consulting services for this project and will

be pleased to answer any questions that you may have regarding the data, conclusions

and recommendations summarized in this report.

MES/TWV:tmk
081069E

Copies submitted: 3 — Client
1 — GRW Engineers, Inc.

Theodore W. Vogelpoz, Z.E.

Respectfully submitted, Mo F KEAY,
THELEN ASSOCIATES, INC. S%.~""".2¢%,
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FINAL REPORT
GEOTECHNICAL EXPLORATION
ADVANCED TREATMENT FACILITIES
TAYLOR MILL TREATMENT PLANT
GRAND AVENUE
TAYLOR MILL, KENTUCKY

1.0 INTRODUCTION
Presented in this report are the results of our geotechnical exploration for the proposed
Advanced Treatment Facility Improvements at the Northern Kentucky Water District
(NKWD) Taylor Mill Treatment Plant. The main purpose of this exploration was to
determine the general subsurface profile at the site and to relate the engineering
properties of the soil and bedrock, that is their classification, strength and
compressibility characteristics, to the proposed structure foundation designs and to site
development. The geotechnical work included test borings, laboratory testing,

engineering analysis, and preparation of this report.

2.0 PROJECT DESCRIPTION
The NKWD Taylor Mill Treatment Plant is located at the northwest comer of the

intersection of Grand Avenue with Howard Street in Taylor Mill, Kentucky. Our
understanding of the originally proposed site development was based on the Taylor Mill
Advanced Treatment Improvements Basis of Design Report published by the Designer
(Malcolm Pirie, Inc. of Cincinnati, Ohio) in January 2009. We submitted an original
Report of Geotechnical Exploration, dated May 22, 2009 based on the originally
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proposed site development. Design revisions were subsequently made as shown on
the updated site plan from GRW Engineers, Inc., received by us on May 24, 2010. The
proposed facility upgrades and design revisions include a merged Granular Activated
Carbon (GAC) and Preliminary Treatment (PT) Building, a relocated GAC Feed Pump
Station, an electrical substation, three (3) generator pads, and associated
supply/discharge pipelines from the GAC Feed Pump Station to the GAC/PT Building as
part of the treatment plant improvements. A Draft Revised Report of Geotechnical
Exploration was submitted on June 11, 2010 based on these design revisions.

A final site plan has been completed, which includes the same design revisions as
described in the previous paragraph, with the exception of the elimination of the third
generator pad. The site improvements and proposed grading are shown on “Yard
Piping — Storm Sewers”, Sheet C-02-312 dated June 2010.

2.1 GAC/PT Building
The proposed GAC/PT Building will be constructed on the southwest corner of the

existing NKWD property, with the western access drive located on the two (2) vacant
parcels located immediately west of the existing Grand Avenue vehicle entrance to the
facility. The homes that were previously located on the vacant parcels have been
demolished.

According to the updated drawings provided by Malcolm Pirnie, Inc. and GRW
Engineers, Inc., the proposed GAC/PT Building will now include the following:

+ Maintenance and Equalization (EQ) Basin Area (below the Maintenance
Area), 27 feet x 54 feet, Maintenance Area Finished floor elevation (FFE)
524.0 feet (Mean Sea Level Elevation), EQ Basin FFE 512.5 feet.

e Flocculation Basins (Four Total), 22 feet by 22 feet each and 45.5 feet by
45.5 feet in overall plan dimension, FFE 517.5 feet.

* Sedimentation Basins (Two Total), 38 feet x 38 feet each and 78 feet by 38
feet in overall plan dimension, FFE 512.5 feet (sides) and FFE 510.5 feet
(center).



o Truck Aisle, 153 feet by 20 feet, FFE 524.0 feet.

e Pump Room (Below East End of Truck Aisle), 18 feet by 18 feet, FFE 504.0
feet.

¢ Vessel Area, 47 feet x 145 feet, FFE 524 feet.
¢ Administrative Area, 36 feet x 40 feet, FFE 524.0 feet.
Based on the proposed and existing grades, cuts up to 21 feet deep will be required for

the pump room and up to about 12.5 feet for the northern half of the GAC/PT Building
area and up to 3 feet for the southern half of the building.

The maximum column loads for the GAC/PT Building will be 260 kips. The bearing
pressure at the flocculation basins will be 1.5 kips per square foot (ksf) with an exterior
wall bearing pressure of 3 ksf. The bearing pressure at the sedimentation basins will be
2.5 ksf, with an exterior wall bearing pressure of 3 to 4 ksf.

2.2 GAC Feed Pump Station, Electrical Substation & Generator Pads

The GAC Feed Pump Station will be located within the southern half of the footprint for
the southem existing Clarifer/Flocculator. The subgrade elevation of the wet well is
proposed at 506.5 feet and the FFE of the building will be 524.0 feet. The bearing
pressures at the GAC Feed Pump Station will be the same as the sedimentation basins,
2.5 ksf with an exterior wall bearing pressure of 3 to 4 ksf.

The electrical substation and generator pads will be located within the remaining
footprint of the southern Clarifier/Flocculator to the north of the proposed GAC Feed
Pump Station, the existing tunnel and the northern Clarifier/Flocculator. The finished
grade of this area is not yet finalized, but it is our understanding that the exterior grades
will be near Elevation 521.5 to 522.5 feet, which may require minimum cut amounts for
site grading. It is our understanding that the existing Clarifier/Flocculators and tunnel
will be demolished to allow the construction of these structures from the south side of
the project site. The FFE of the existing tunnel is at 516.6 feet and the FFE of the
existing Clarifier/Flocculators ranges from 508.5 to 515.0 feet. Based on these existing
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grades and the proposed grades in this portion of the site, excavations up to 14 feet will
be required to demolish the existing structures and fill will be required to bring the areas
up to finished exterior grades and the FFE of the GAC Feed Pump Station floor.

2.3 Pavement Areas, Retaining Walls & Fill Embankment

A parking lot is proposed immediately east of the GAC/PT building, to the north of the
truck entrance into the building. A truck access drive is also proposed from the west
wall of the GAC/PT building to the north edge of Grand Avenue. The truck access drive
will be constructed on the two (2) vacant parcels of land to the west of NKWD property.
The proposed finished grade of the parking lot will range from 523.0 to 524.0 feet.

Three (3) retaining walls are planned in the GAC/PT Building area. Retaining Wall ‘A’
will be located along the north/west shoulder of the truck access drive on the west side
of the proposed building. The height of this wall will range from about 6 to 10 feet. The
proposed finished grade of the truck access drive will transition from 524.0 feet at the
west edge of the building, down to a low spot at El. 523.0 feet where a storm sewer will
be installed and then back up to El. 530.0 feet at Grand Avenue. Retaining Wall ‘B’ will
be located along the north edge of the eastem parking lot and will have a maximum
height of about 3.5 feet. Retaining Wali ‘C’ will be located near the southeast corner of
the proposed GAC/PT Building, along the administrative area, and will have a maximum
height of about 5 feet. |

A 5 to 7-foot tall, 3.5 Horizontal to 1 Vertical (3.5H:1V) fill embankment is also planned
to the north of the shoulder for the truck access drive. A drainage channel will be
constructed along the west edge of the proposed fill embankment. The proposed fill
embankment will transition to a 4H:1V cut slope to the north of the proposed GAC/PT
Building.

2.4 Utilities

There will be multiple utility/pipe lines extending from the existing Chemical and Filter
Buildings, the GAC Feed Pump Station Building, the GAC/PT Building and into the north
drainage swale. [t is our understanding that all of the pipe will be internally restrained



due to the proximity of these lines to other existing and proposed utilities, as well as
existing and proposed structures. Sheet C-02-312 shows the specific alignment of each
of the proposed pipelines, which include the following:

¢ A 24-inch diameter Raw Water Main that will connect the proposed GAC/PT
Building to an existing water main on Howard Street. The profile for this
water main is shown on Sheet C-02-301 of the Project Plans.

o A 24-inch diameter GAC Supply Line that will connect the proposed GAC/PT
Building to the GAC Feed Pump Station. The profile for this line is shown on
Sheet C-02-309 of the Project Plans.

e A 24-inch diameter GAC/UV Treated Water line that will connect the
proposed GAC/PT Building and the existing Chemical Building. The profile
for this alignment is shown on Sheet C-02-310 of the Project Plans.

e A permanent 42-inch diameter filter influent pipe that will connect the
- proposed GAC/PT building to the existing filter building. The profile for this
alignment is shown on Sheet C-02-305 of the Project Plans.

e A temporary 24-inch diameter filter influent pipe will connect into the
completed portion of the 42-inch filter influent pipe and be routed along and
braced to the remaining portion of the north wall of the existing northem
Clarifier/Flocculator after the initial site demolition. The profile for this
alignment is shown on Sheet C-02-305 of the Project Plans.

e A 24-inch diameter GAC Feed Pump Station Supply line that will connect
the proposed GAC Feed Pump Station to the existing Filter Building. The
profile for this alignment is shown on Sheet C-02-307 of the Project Plans.

e A 24-inch diameter GAC Feed Pump Station Overflow that will connect the
proposed GAC Feed Pump Station to a drainage area at the toe of the
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existing fill embankment at the northwest comer of the existing Chemical
Building. The profile for this alignment is shown on Sheet C-02-308 of the
Project Plans.

s A 54-inch diameter Chemical Feed Trench that will connect the existing
Chemical Building to the proposed GAC/PT Building. The detail for this

trench is shown on Sheet C-02-305 of the Project Pians.

o Several other smaller diameter storm sewers and drain lines as shown on
the Sheet C-02-312.

2.5 Detention Pond

The proposed detention pond will be located at the toe of the 4H:1V cut slope to the
north of the proposed GAC/PT Building. The southern side siope of the detention pond
will continue along with the 4H:1V cut slope. The northern side of the detention pond
will consist of a berm with side slopes having a gradient of 3H:1V and a top elevation of
503.0 feet.

3.0 SITE TOPOGRAPHY AND GEOLOGIC CONDITIONS

This project site is located in Northem Kentucky within the OQOuter Bluegrass

Physiographic Region, characterized by hilly, well-dissected upland areas and relatively
steep-sided stream and river valleys. The project site slopes downward to the north
from Grand Avenue to Banklick Creek, with local relief on the order of 70 feet. Roughly
4500 feet east of the project site Banklick Creek drains into the Licking River, which in
turn, drains northward into the Ohio River.

Available geologic mapping (Geologic Map of the Covington Quadrangle, KY, USGS,
1971) indicates the project site is underlain in descending order by Quaternary Age
Fluvio-Lacustrine overburden material, and Upper Ordovician Age bedrock of the Kope
and Point Pleasant Formations. The bedrock is noted to consist of interbedded shale
and limestone. In the Kope Formation the shale comprises a minimum of 85 percent of
the total and occurs in beds ranging from less than 1 inch to sets 8 feet thick. It is
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described in the mapping as medium-light gray, greenish gray, and medium gray,
laminated and locally crosslaminated, commonly fissile, slightly calcareous and silty,
locally slightly pyritic; with whole or broken small fossils sparse to locally abundant. The
limestone makes up less than 15 percent of the total, is described as medium to dark
gray, fine to coarse grained, argillaceous, and locally fossiliferous; it is noted to occur in
layers from 2 to 12 inches thick. In the Point Pleasant Formation, the shale comprises
30 to 55 percent of the unit and occurs in beds up to 15 inches thick. It is described as
medium dark gray to olive and greenish gray, non-calcareous to locally highly
calcareous, moderately fissile and generally fossil poor. The limestone comprises 45 to
70 percent of the unit and occurs in beds from less than 2 inches to several feet thick. It
is described as medium light gray to medium gray and light brownish gray, coarse to

fine-grained, fossiliferous, and in irregular to even beds.

No faults are noted to be present by the referenced mapping within the immediate
vicinity of the project site.

4.0 SUBSURFACE EXPLORATION
Thelen Associates, Inc. (Thelen) personnel carried out the fieldwork phase of this

exploration between December 10 and December 21, 2009 and between March 5 and
March 8, 2010. Seventeen (17) test borings, numbered GAC-101 through GAC-105,
DP-1, DP-2, GAC-1 through GAC-5, GAC-8, and SED-1 through SED-4, were drilled
specifically for this project at the locations shown on the Revised Boring Plan, Drawing
0810691E-100, in the Appendix to this report. The updated version of Sheet C-02-312
was used as a base map for the Revised Boring Plan. The test borings were staked in
the field by Thelen personnel, with the locations and surface elevations surveyed by
personnel from GRW Engineers, Inc. of Louisville, Kentucky. Our test boring locations
from several previously performed explorations at the project site are also shown on
Drawing 081069E-100.

The test borings made for this project were advanced using a track-mounted drill rig
advancing hollow stem augers. Standard Penetration testing (using split-spoon

samplers) and undisturbed thin-wall (Shelby) tube sampling were accomplished ahead



of the augers following the procedures outlined in ASTM D1586 and D1587,
respectively. Rock coring was performed in selected test boring locations using an
NXM core barrel per ASTM D2113. Observations for groundwater were made in the
borings during drilling, at completion of drilling and after completion of drilling.

As each test boring was advanced, the Drilling Technician kept a log of the subsurface
profile noting the soil and bedrock types and stratifications, groundwater, penetration
test results, and other pertinent data. Particular attention was given to the textures,
colors, moisture contents, and consistencies of the materials encountered.
Representative portions of the split-spoon samples were placed in labeled glass jars.
The ends of the Shelby tubes were capped and taped to preserve the in situ moisture
contents and densities of the undisturbed samples.

Groundwater measurements were made in the boreholes during drilling, at the
completion of drilling, and at time intervals foliowing the completion of drilling. These
groundwater measurements are noted at the bottoms of the test boring logs. In
addition, a piezometer was installed in Test Boring GAC-2 so that groundwater
measurements could be made after the borehole was backfilled.

5.0 LABORATORY REVIEW AND TESTING

The samples from the test borings were examined and visually classified in the

laboratory by the Project Geotechnical Engineer. Representative samples were
selected from the test borings made specifically for this project for natural moisture
content determinations, Atterberg limits testing, unconfined compression tests on soil
and bedrock, one dimensional consolidation testing and a moisture-density test. Soil
classification identifications were developed in accordance with the Unified Soil
Classification System (USCS). Thelen personnel performed laboratory testing in
accordance with the applicable ASTM methods for soil and rock testing. The results of
the testing are included in the Tabulation of Laboratory Tests in the Appendix along with

the unconfined compressive strength test forms.
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Final test boring logs for the test borings made specificaily for this project were prepared
by the Project Geotechnical Engineer on the basis of the visual classification in the
laboratory, the laboratory test results and the field logs kept by the Drilling Technician.
Copies of the final test boring logs are included in the Appendix with Soil and Bedrock
Classification Sheets, which describe the terms and symbols used on the boring logs.
Copies of test boring logs from previous explorations made by Thelen at the TMTP are
also provided in the Appendix, and these boring locations are shown on the Boring
Plan, Drawing 081069E-1 in the Appendix.

The dashed lines on the test boring logs indicate an approximate change in soil or
bedrock strata as estimated between samples. A solid line indicates a change in strata
occurred within a sample where a more precise measurement could be made. The

transitions between soil and bedrock types may be abrupt or gradual.

Rock Quality Designations (RQD’s) were recorded for each bedrock coring run. The
RQD is defined as the sum of the lengths of all pieces of intact core longer than 4
inches in a coring run, divided by the total length of the run. This value is then
multiplied by one hundred to express the result as a percentage. The RQD provides a
qualitative indication of rock quality. RQD values are presented on the Log of Test
Boring sheets in the Appendix to this report. Table 1 included below shows the
correlation of RQD values with Rock Mass Quality.

Table1. Relation of RQD to In-Situ Rock Quality*

RQD Percent Rock Mass Quality
90-100 Excellent
75-90 Good
50-75 _Fair
25-50 Poor
0-25 Very Poor

*From Naval Facilities Engineering Command, NAVFAC D.M. 7-1 (1982)
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6.0 SITE CONDITIONS
To simplify the description of the site conditions, the project site has been divided into
two separate areas: 1.) GAC/PT Building and 2.) GAC Feed Pump Station, Substation
& Generator Pads. The proposed structure locations are shown on the Revised Boring
Plan, Drawing 081069E-100, in the Appendix to this report.

6.1 GAC/PT Building
As noted previously, the proposed GAC/PT Building and associated drives and parking

lots will be located in the southwest corner of the NKWD property and on the vacant
parcels immediately west of the existing Grand Avenue vehicle entrance to the facility.
Previously, there were two (2) existing houses and garages with associated concrete
and asphalt driveways on the two (2) parcels west of the NKWD property. Both of the
previously existing residences have been demolished. It is our understanding that the
foundations associated with these residences have been removed and that the
excavations were backfilled with a non-engineered, undocumented fill. It is noted that
the contours shown on the updated site plan indicate that fill was placed over the
sloping ground for the driveway and detached garage of the western residence, and that
an area was leveled for a pool to the north of this fill for the western residence.

In general, the ground surface in this area of the project site slopes gently downward to
the north through the proposed GAC Building area, then more steeply downward to the
northeast into a swale that drains to the north into Banklick Creek. There is an existing
36-inch diameter water main buried beneath the ground east of the proposed GAC/PT
Building location, and a 42-inch diameter water main beneath the ground parallel to
Grand Avenue south and east of the proposed GAC/PT Building location. There are
also buried storm and sanitary sewers northeast and east of the proposed GAC/PT

Building location.
The proposed GAC/PT Building area, and the drainage swale to the northeast of this

area, were once used as a stockpile area for soil and pavement excavated from water

main repair projects. Remnants of the stockpiled fill are still present in this area.

10
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6.2 GAC Feed Pump Station, Substation & Generator Pads

As shown on the Boring Plan, the proposed GAC Feed Pump Station, Substation and

Generator Pad locations are currently occupied by the existing north and south

Clarifier/Flocculators between the existing Filter and Chemical Buildings, as well as an

existing tunnel that connects the Chemical and Filter Buildings. The ground surface

immediately north of the Clarifier/Flocculators slopes steeply downward to the north to

Banklick Creek. There is a history of landsliding on this slope, with the estimated

headscarp of the historic landslide noted on Drawing 081063E-100 in the Appendix to

this report. This slope is discussed further in Section 10.4 of this report.

It is our understanding that the existing plant will remain in operation throughout

construction of the entire project. The sequence of construction includes the following:

Construct the proposed GAC/PT Building.

Install a portion of the permanent 42-inch diameter filter influent line from the
beginning at Station 10+00 to near the existing residuals pump station,
bringing the pipe above the existing ground surface and then connecting a
temporary 24-inch diameter filter influent line that will be braced to the north
wall of the existing northern Clarifier/Flocculator.

Demolish the existing south Clarifier/Flocculator, existing tunnel and all but
the north wall of the existing northern Clarifier/Flocculator, from the south
side of the project site in order to avoid construction activity on the northern
slope. The north wall of the north Clarifier/Flocculator where the temporary
24-inch diameter pipe is braced will remain in place until construction is

complete.

Install the remaining portion of the permanent 42-inch diameter filter influent
line. Complete demolition of the north wall of the north clarifier.

11
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» Construct the proposed GAC Feed Pump Station, generator pads and
substation.

As noted above, in order to construct the proposed GAC Feed Pump Station,
Substation and Generator Pads, the existing north and south clarifier and flocculation
basins and tunnel must be demolished and the foundations removed. Excavations will
be required from roughly 10 to 15 feet below existing grade (below elevations 508.5 to
516.6 feet) to remove these foundations and up to 20 feet to construct the GAC Feed
Pump Station. Based on the design drawings for the Chemical Building (CH2M Hill,
1999), the Chemical Building foundation bears at approximate elevation 516 feet.
Based on the design drawings for the Filter Building (Alfred LeFeber and Associates,
1853), the Filter Building basement foundations bear at approximate elevation 508 feet.
It is also understood that the existing residuals pump station will be abandoned by
cutting off the top at the ground surface and filling in the approximately 30-foot deep

structure,

In addition, it should be noted that previous compaction grouting has been performed
near the northwest corner of the existing northem Flocculator/Clarifer basin. Our
research indicates that there was a shoring failure during construction of the existing
residuals pump station, and as a resuit, settlement of the northwest comer of the
existing basin occurred. Grout was injected into the ground below the bottom of the
basin through pipes that were inserted around and beneath the northwest corner of the
basin. The Contractor should be aware of the presence of the grout.

7.0 SUBSURFACE CONDITIONS

Based on our interpretation of the geologic mapping, the test borings and laboratory

testing, the project site is generally underlain by fill material, followed by fluvio-lacustrine
sedimentary soils, silty clay colluvial materials, and finally interbedded shale and
limestone bedrock. Asphalt and/or concrete were encountered at the ground surface

within parking and driveway areas.
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The following discussion of subsurface conditions is based on all of the referenced test
borings, both those made specifically for this project and those made for previous
explorations. The reader is cautioned that the previously performed test borings were
made from ground levels that existed before previous construction at the site, that grade
changes were made as part of those site improvements, and that these grade changes
need to be taken into account when estimating the subsurface conditions from those
boring logs. It should be recognized that the depths and thickness of pavement, soil
and bedrock types shown on the historic test boring logs do not necessarily reflect

depths and thickness from the existing ground surface.

References to laboratory test results in this report are only for those laboratory tests
made on samples from the recent test borings made specifically for this project. No
laboratory test results from the previous explorations are included or referenced in this

report.

7.1 _GAC/PT Building & Detention Pond

Test Borings GAC-101 through GAC-105; GAC1 through GACS5; 108, 110, 111 and 112
(970209E); and 7 and 8 (050386E) are within the vicinity of the proposed GAC/PT
Building Area. It is noted that this proposed building has been relocated several times

in the planning stages of the project, which is why none of these test borings are

coincident with the building corners and walls.

7.1.1 Asphalt/Topsoil
Test Boring GAC-104 encountered 3 inches of asphalt in the existing residence drive.

Test Boring GAC-102 encountered a 6-inch thick layer of topsoil beneath the fill, below
a depth of 8.0 feet. Test Boring GAC-103 encountered a 6-inch thick layer of topsoil
beneath the fill, below a depth of 2.0 feet. Test Borings GAC-101 and GAC-105
encountered 5 inches of topsoil at the ground surface. Test Borings 111 and 112
(970209E) encountered 3 and 5 inches of topsoil, respectively, at the previously existing
ground surface.

13
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7.1.2 Fill

Fill materials were encountered in all of the test borings, with the exceptions of GAC-
101 and 105, directly beneath the existing or the previously existing ground surface,
varying in thickness from 2.0 to 17.0 feet. The recovered samples generally consist of
mixed brown to olive or dark brown, dark green, gray, and/or black silty clay or clay
matrix containing various percentages of topsoil, roots, twigs, cinders, shale, sand,
gravel, wood, brick, carpet, limestone fragments and floaters, organics, concrete pieces,
and/or asphalt fragments. The materials were generally moist, and ranged in
consistency from soft to very stiff. Standard Penetration Resistance values (N-values)
for these materials typically ranged from 4 to 45 blows per foot (bpf) with an average
value of about 12 bpf. Natural moisture content testing of jar samples yielded values
ranging from 13.2 to 25.8 percent, with an average moisture content of 18.6 percent.
One (1) sample classified as a CL soil according to the USCS with a liquid limit of 38
percent and a plasticity index of 16 percent.

7.1.3 Valley Bottom Sedimentary Soils

Test Borings 7 and 8 (050386E) were drilled near the center of an old buried valley and
encountered swale sediments beneath the fill. The valley sediments were encountered
below a depth of 17.0 feet beneath the ground surface at the time the test borings were
drilled. The sediment was 0.9 and 2.5 feet thick in Test Borings 7 and 8 (050386E),
respectively. N-values of the medium stiff or stiff sediment were 17 and 19 bpf. The
sediment was described as greenish brown and gray or grayish brown with traces of

green and was noted to have organic staining and trace roots.

7.1.4 Fluvio-Lacustrine Sedimentary Soils

The ground surface, the asphalt and/or the fill are underlain by sedimentary soils of
fluvio-lacustrine origin. These soils were deposited in irregular beds by either moving
water (fluvial) or relatively still water (lacustrine or lakebed) sources. The fluvial
materials are associated with a pre-existing drainage valley running in a generally
southeast to northwest direction. These materials were encountered in all the borings
at this location and ranged in thickness from about 1 to 21.5 feet. The recovered
samples generally consist of brown or olive brown and/or gray, moist, medium stiff to
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very stiff, silty clay, with and without iron oxide stains, roots, silt seams and limestone or
shale fragments. N-values for this material ranged from 5 to 27 bpf with an average
value of about 14 bpf. Natural moisture content testing on several jar samples yielded
values ranging from 17.1 to 26.7 percent, with an average moisture content of 21.9
percent. Four (4) samples of this material classified as CL and CL-ML according to the
USCS. The CL-ML sample exhibited a liquid limit (LL) of 27 percent and a plasticity
index (PI) of 6 percent. The CL samples exhibited liquid limits of 47, 31 and 31 percent
with corresponding plasticity indices of 24, 10 and 12 percent, respectively. Unconfined
compressive strength testing of five (5) undisturbed samples yielded strength values
ranging from 2,620 to 4230 pounds per square foot (psf), with an average value of
about 3,333 psf and an average natural dry density of 104.4 pounds per cubic foot (pcf).
One Dimensional Consolidation testing of two (2) undisturbed samples yielded
compression index (Cg) values of 0.196 and 0.176 and recompression index (C,) values
of 0.043 and 0.067.

Lakebed clay materials within the project vicinity were typically deposited within fresh
water lakes formed during periods of advancing and retreating glacial activity. These
materials were encountered in Test Borings GAC-102, GAC-1 and GAC-2 in
thicknesses of 11, 2 and 3.5 feet, respectively. The recovered samples generally
consist of orange-brown to brown or brown to bluish gray, moist, stiff to very stiff plastic
clays. N-values of this material ranged from 13 to 20 bpf, with moisture contents of
20.7, 22.4, 241 and 25.6 percent, respectively. Two (2) samples of the plastic clay
classified as CH soil according to the USCS with liquid limits of 51 and 57 percent and

corresponding plasticity indices of 25 and 30 percent.

7.1.5 Colluvial Soils

Colluvial materials were encountered underlying the sedimentary materials in Test
Borings GAC-101, GAC-103 through GAC-105, GAC-2, GAC-4, GAC-5, and 8
(050386E). These deposits are typically formed by the downslope transport of soil and

rock material under the influence of gravity. The recovered samples generally consist of
brown and/or gray, moist, stiff to very stiff, silty clay with randomly oriented limestone
and shale fragments. N-values ranged from 9 to 26 bpf, with an average value of about
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17 bpf. Natural moisture content testing yielded values ranging from 15.8 to 24.3
percent, with an average moisture content of 18.4 percent. Two (2) samples of this
material classified as CL soil according to the USCS, with a LL of 45 and 39 percent
and a Pl of 19 and 17 percent. Unconfined compressive strength testing of one (1)
undisturbed sample yielded a strength of 2,920 psf with a natural dry density of 104.0
pcf.

7.1.6 Bedrock
A bedrock formation consisting of a system of interbedded shale and limestone layers

was encountered below the fill, sedimentary, and/or colluvial soils. As previously noted,
the bedrock is a system of Ordovician Aged shale and limestone, and correlates well
with the Kope Formation on the referenced mapping. Bedrock in the Northern Kentucky
Area is typically characterized in three basic zones depending upon the degree of
weathering. The uppermost zone is termed highly weathered interbedded shale and
limestone, where the shale portion has virtually weathered to a brown silty clay or clay,
yet possesses horizontally aligned bedding characteristics of the bedrock system and
may contain clay seams. The intermediate zone is described as olive brown weathered
bedrock and is characterized by a shale component that is tougher, and generally at
lower moisture contents, than the highly weathered zone above. The upper and
intermediate zones have weathered from the third commonly accepted zone, the
unweathered, gray, parent interbedded shale and limestone. The limestone component
of the highly weathered to unweathered bedrock consists of relatively unweathered 1- to
2-inch horizontal beds, which are gray, crystalline, fossiliferous and hard. Highly
weathered and weathered zones, locally, may or may not be present above the

unweathered bedrock zone because of variable weathering and erosion conditions.

The top of the highly weathered zone was encountered in Test Borings GAC-101, GAC-
102, GAC-104, GAC-1, GAC-2, and GAC-5 beneath the colluvium or the lakebed clays,
at depths of 34.0, 40.5, 17.0, 28.0, 39.5, and 28.0 feet, respectively. The thickness of
this zone ranged from 2.5 to 6.0 feet. Moisture content testing on four (4) samples from
the shale portion of the highly weathered zone yiélded values ranging from 11.6 to 18.0
percent, with an average value of 20.6 percent.
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The top of the intermediate weathered zone was encountered in Test Borings GAC-103,
GAC-104, GAC-3 and GAC-4 beneath the colluvium, at depths of 14.5, 19.5, 28.0 and
22.0 feet, respectively. The thickness of this zone ranged from 5.0 to 6.0 feet. Moisture
content testing on two (2) samples from the shale portion of the intermediate zone

yielded values of 9.0 and 6.8 percent.

The upper boundary of the parent, gray shale and limestone bedrock was encountered
in the Test Borings below depths ranging from 17.0 to 43.0 feet. Moisture content
testing on five (5) samples from the shale portion of the parent bedrock yielded values
ranging from 5.7 to 17.6 percent, with an average value of 9.3 percent.

Twelve (12) feet of the bedrock was cored in the bottom of Test Boring GAC-3. The
recovered core consisted of interbedded gray, moist, very weak to weak, moderately
weathered to unweathered, medium bedded, calcareous shale, trace gray, medium
strong, unweathered, fine-crystalline grained, thin bedded limestone. The limestone
was in 1- to 2-inch thick beds and comprised 2.5 percent to 8.3 percent of the cored
interval. Overall RQD values of the recovered rock core were 40 and 46 percent, with
an average value of 43 percent. This represents a Rock Mass Quality of ‘Poor as
shown in Table 1 of this report. One sample of the shale from this core tested to a
moisture content of 5.7 percent, a dry density of 153.5 pounds per cubic foot (pcf), and
an unconfined compressive strength of 67.2 kips per square foot (467 pounds per

square inch).

7.2 GAC Feed Pump Station, Substation & Generator Pads

Test Borings SED-1 through SED-4; GAC-8; 101, 102 and 109 (970209E); 1 and 2
(86079E); 4 and 8 (87189E); and ICM 101 (010777E) were performed in the vicinity of
the proposed GAC Feed Pump Station, Substation and Generator Pad areas.

7.2.1 Asphalt/Concrete

Asphalt and/or concrete pavement was encountered in Test Borings SED-1 through

SED-4 in thicknesses ranging from 0.6 to 1.0 foot. Asphalt was also encountered
beneath the previously existing ground surface in Test Borings 101 and 109 (970209E)
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with thicknesses of 7 and 10 inches, respectively. Test Boring 2 (86079E) encountered
1.0 foot of concrete at the previously existing ground surface.

7.2.2 Fill

Fill materials were encountered in Test Borings SED;1, SED-2, GAC-8, 101, 102 and
109 (970209E), 1 (86079E), 4 (87189E) and ICM 101 (010777E) directly beneath the
existing or previously existing ground or pavement surface, varying in thickness from
2.0 to 14.5 feet. The recovered samples generally consist of a mixed brown, dark
brown, olive brown, and/or gray silty clay or ciay matrix containing various percentages
of topsoil, decayed wood and leaves, grass, limestone, shale, gravel, sand, roots,
and/or asphalt, pieces of glass, black organic matter and brick fragments. However, a
sample recovered from Test Boring SED-2 consisted of mixed gray and brown, moist,
very dense sand and gravel. The recovered cohesive samples were generally moist,
and ranged in consistency primarily from soft to stiff. N-values for the cohesive
materials ranged from 3 to 16 bpf with an average value of about 8 bpf. Natural
moisture content testing of jar samples yielded values ranging from 18.2 to 28.5
percent, with an average moisture content of 23.1 percent. The N-value of the coarse

grained sample was 66 bpf, with a natural moisture content of 2.5 percent.

7.2.3 Sedimentary Soils

The fill materials or the previously existing ground surface are underlain by sedimentary
soils of fluvio-lacustrine origin. Fluvial sedimentary soils were encountered in all the test
boring locations and ranged in thickness from about 5 to 56 feet. The recovered
samples generally consist of brown, gray, reddish brown, and/or olive brown, moist,
medium stiff to very stiff, clay, silty clay, or clayey silt, with and without iron oxide stains,
silt seams, shale and limestone fragments or floaters. N-values for this material ranged
from 3 to 31 bpf with an average value of about 9 bpf. Natural moisiure content testing
on thirty-two (32) jar samples yielded values ranging from 16.6 to 29.9 percent, with an
average moisture content of 23.8 percent. Two (2) samples of this material classified as
CL according to the USCS with liquid limits of 30 and 33 percent and plasticity indices of
11 and 12 percent.
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Lakebed clay materials were encountered in all test borings, with the exception of 101,
102 and 109 (970209E), 1 and 2 (86079E), 4 and 8 (87189E), where the test borings
were not extended to the deeper strata. The thicknesses of the lakebed clay strata
ranged from 5 to 10 feet. The recovered samples generally consist of mottled brown to
olive brown, dark gray, and/or gray to bluish gray, moist, medium stiff silty clays and stiff
to very stiff plastic clays. N-values of seven (7) samples of this material ranged from 9
to 17 bpf, with an average value about 11 bpf. Natural moisture content testing on five
(5) jar samples yielded values ranging from 19.5 to 23.4 percent, with an average
moisture content of 21.5 percent. One (1) sample of the plastic clay classified as a CH
soil according to the USCS with a LL of 55 percent and a PI of 32 percent.

7.2.4 Colluvial Soils

Colluvial materials were encountered interbedded with and/or underlying the

sedimentary materials in all test borings made specifically for this project, in beds
ranging from about 5 to 16 feet in thickness. Recovered cohesive samples generally
consisted of brown to olive brown and gray to bluish gray, moist, stiff to very stiff, silty
clay with randomly oriented limestone and shale fragments. One non-cohesive sample
in Test Boring GAC-8, directly above the bedrock surface, consisted of brown, wet, very
dense, silty, fine to coarse, sand and gravel. This sand and gravel is not of colluvial
origin, but rather glacial outwash similar to that encountered in the historic test borings
beneath the slope down to Banklick Creek to the north. N-values of eleven (11)
cohesive samples ranged from 13 to 32 bpf, with an average value of about 23 bpf.
Two (2) standard penetration tests were noted to refuse on limestone floaters, and were
not included in the average. Natural moisture content testing on eight (8) jar samples
yielded values ranging from 12.8 to 21.3 percent, with an average moisture content of
18.2 percent. One (1) sample of the coarse grained material had an N-value of 79 bpf
and a natural moisture content of 10.4 percent. One (1) sample of the cohesive
colluvium classified as CL according to the USCS, with a LL of 33 percent and a Pl of
15 percent.
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7.2.5 Deep Granular Soils

Test Boring ICM 101 (010777E) encountered a layer of gray very dense fine to coarse
gravel beneath the lakebed clay at a depth of 63.3 feet below the ground surface at the
time the test boring was drilled. The layer was 4.7 feet thick and the N-value was
greater than 50 bpf.

7.2.6 _Bedrock

The bedrock formation beneath this area is the lower Kope Formation and upper Point
Pleasant Formation of the Ordovician Bedrock. This bedrock is typically characterized
in three basic zones, similar to that described in Section 7.1.5 of this report. The highly
weathered bedrock zone was not encountered in the test borings at this location. The
top of the intermediate weathered zone was encountered in Test Boring SED-2 beneath
the colluvium at a depth of 48.5 feet. Moisture content testing on one (1) sample from
the shale portion of the intermediate zone yielded a value of 14.5 percent.

The upper boundary of the parent, gray shale and limestone bedrock was encountered
in Test Borings SED-1, SED-3, SED-4 and GAC-8, below depths of 59.0, 58.0, 63.0,
and 68.5 feet, respectively. Moisture content testing on eight (8) samples of the gray
shale yielded values ranging from 1.6 to 11.2 percent, with an average value of 5.8

percent.

Twelve (12) feet of the bedrock was cored in the bottom of Test Boring GAC-8. The
recovered core consisted of interbedded gray, moist, extremely weak to weak, slightly
weathered to unweathered, thin to medium bedded, calcareous shale and gray, strong
to very strong, unweathered, thin to medium bedded, medium to coarse crystalline
grained, locally fossiliferous limestone. The limestone was in 1- to 8-inch beds and
comprised 34.4 percent to 37.5 percent of the cored interval. Overall RQD values of the
recovered rock core were 25 and 49 percent, with an average value of 37 percent. This
represents a Rock Mass Quality of ‘Poor’ as shown in Table 1 of this report. One
sample of the shale from this core tested to a moisture content of 6.1 percent, a dry
density of 145.3 pcf, and an unconfined compressive strength of 70.8 kips per square
foot (approximately 492 pounds per square inch (psi). One sample of the limestone
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from this core tested to a moisture content of 0.2 percent, a dry density of 168.8 pcf,
and an unconfined compressive strength of 2,532.8 kips per square foot (approximately
17,589 psi).

7.3 Originally Proposed Detention Pond Locations
A detention pond was originally proposed farther to the north of the proposed fill

embankment for the western truck access drive. Test Borings DP-1 and DP-2 were
drilled in the vicinity of this location as part of the second set of test borings for the
project. A second detention pond location was also proposed on the north side of the
northern cut slope for the proposed GAC/PT Building. After performing a stability
analysis, it was determined that the second location was preferred from a hillside
stability standpoint. The discussion of the subsurface profile in this section is only in
regards to the test borings (DP-1 and DP-2) performed in the vicinity of the abandoned
northwest detention pond location. The subsurface profile for the second and chosen
location is similar to that discussed in Section 7.1 for the proposed GAC/PT Building,
which includes the native fluvio-lacustrine sedimentary soils, silty clay colluvial

materials, and the interbedded shale and limestone bedrock.

7.3.1_Overbank Deposits and Topsoil

Test Borings DP-1 and DP-2 were performed in the area of the original northwest
detention pond. Test Boring DP-1 encountered 1.7 feet of dark brown, medium stiff
overbank deposits consisting of silty clay. Test Boring DP-2 encountered 4 inches of

topsoil.

7.3.2 Sedimentary Soils

Beneath the overbank deposits or the topsoil, Test Borings DP-1 and DP-2 encountered
the native fluvio-lacustrine sedimentary soils to a depth of 19.5 and 14.5 feet. This
material was described as mottled brown, dark brown, and/or gray, medium stiff to very
stiff silty clay or clayey silt and partially varved in some samples. The N-values of this
material ranged from 6 to 16 bpf. Several moisture content tests were performed on
samples of this material which yielded values ranging from 19.4 to 25.6 percent. One
(1) sample classified as a CL soil according to the USCS with a LL of 32 percent and a
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Pl of 16 percent. One (1) undisturbed sample yielded an unconfined compressive
strength of 1,190 psf with a natural dry density of 101.8 pcf.

7.3.3 Colluvial Soils
The native colluvium was encountered in Test Borings DP-1 and DP-2 below a depth of

19.5 and 14.5 feet, respectively. The native colluvium was described as mottled olive
brown or brown stiff silty clay with shale fragments and limestone floaters. The N-
values of the colluvium ranged from 13 to 17 bpf. These test borings were terminated

within the colluvium and did not encounter the surface of the bedrock.

8.0 GROUNDWATER
Based on our local experience, groundwater can occur at the fill soil/native soil

interface, within deposits of coarse-grained soils, within the sedimentary soils, at the
native soil/bedrock interface, and along limestone layers within the bedrock. it should
be noted that drilling operations were conducted in December and March, during a
regionally wet period. There may be seasonal fluctuations of the groundwater based on
temperatures and/or precipitation amounts. Individual groundwater readings can be

found at the bottoms of the test boring logs in the Appendix to this report.

8.1 GAC/PT Building & Detention Pond

Groundwater was encountered in all of the recent test borings for the GAC Building,
with the exception of GAC-105 and GAC-4, at depths ranging from about 10 to 45 feet
below the existing ground surface during drilling. At the completion of drilling,
groundwater was encountered in Test Boring GAC-101, GAC-102 and GAC-3 at depths
of about 40, 44 and 20 feet below ground surface, respectively. After the completion of

drilling operations, water readings were taken prior to backfilling the boreholes in some
of the borings, and groundwater was detected at depths varying from about 10 to 33
feet below ground surface. Groundwater was measured in the piezometer in Boring
GAC-2 at depths of 33.6 feet and 32.8 feet at 23 days and 57 days after completion of
drilling, respectively. Groundwater was not encountered in historic Test Borings 111
and 112 (970209E) in the area of the proposed detention pond.
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8.2 GAC Feed Pump Station, Substation & Generator Pads

Groundwater was encountered in all of the recent test borings in this area at depths
ranging from about 11 to 63 feet below the existing ground surface during drilling. At
the completion of drilling, groundwater was detected in Test Borings SED-2, SED-3, and
GAC-8 at depths ranging from about 22 to 44 feet below ground surface. Water level
readings were acquired after the completion of driling in all test borings and
groundwater was detected at depths ranging from about 8 to 25 feet. It was noted that
surface water from a recent rain event was draining from the pavement surface into the
top of Test Boring SED-4.

8.3 Originally Proposed Detention Pond Location
Groundwater was encountered in Test Borings DP-1 and DP-2 at depths of 11.0 and

12.5 feet during drilling, respectively. Upon completion of drilling, Test Boring DP-1
encountered groundwater at a depth of 17.2 feet. Both test borings were backfilled

immediately and long-term water readings were not taken.

9.0 FOUNDATION ANALYSES
We recommend that bedrock-bearing deep foundations be utilized for support of the

proposed GAC/PT Building due to the variable quality and depth of the fill and native
overburden materials underlying the ground surface at this location. Initially, two (2)
types of bedrock-bearing foundations were considered for foundations at this site
including augered cast-in-place concrete (augercast) piles and conventional reinforced
concrete drilled shafts. Based on the finalized location of the proposed GAC/PT
building, we recommend that only the conventional drilled shafts be considered for
foundation support. For the purposes of this repon, it is assumed that the drilled shafts
will be socketed from 1 to 3 feet into the unweathered parent interbedded shale and
limestone bedrock. Procedures used herein to estimate axial capacities of the deep
foundations are outlined in the Federal Highway Administration publication FHWA-IF-
99-025, “Drilled Shafts: Construction Procedures and Design Methods”, 1999.
Allowable axial compressive capacities for drilled shafts are presented in Section

10.5.1.1 of this report. Lateral capacity estimates were beyond the scope of this work;
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however, Thelen is available, if required, to consult with the Structural Engineer about

lateral loads as the project designs are finalized.

Based on the proposed location and wet well bearing elevation of the GAC Feed Pump
Station, it is our opinion that the proposed GAC Feed Pump Station can be supported
on a structural slab (mat) foundation bearing in the medium stiff to stiff native silty clay
below the fill. Allowable bearing capacities of mat foundations were determined using
the general Meyerhoff Method. The remaining portion of the GAC Feed Pump Station
building may be supported with shallow spread footings bearing in the replaced
compacted and tested fill. These foundation recommendations are discussed in further

detail in Section 10.5 of this repont.

10.0 CONCLUSIONS AND RECOMMENDATIONS

10.1 General

It is our understanding that the proposed improvements to the Taylor Mill Treatment

Piant facility will consist of a new GAC/PT Building to replace the existing Clarifier and
Flocculation Basins, three (3) retaining walls, a‘new GAC Feed Pump Station, a new
Substation and Generator Pads, piping associated with the new and existing buildings,
and a detention pond.

Based upon the test borings, a visual examination of the samples, the laboratory tests,
our understanding of the proposed construction, and our experience as Consulting Soil
and Foundation Engineers in the Nonthem Kentucky Area, we have reached the

conclusions and make the recommendations in this report.

If conditions are encountered in the field during construction which vary from the facts of
this report, we recommend that our office be contacted immediately to review the

changed conditions in the field and make appropriate recommendations.

The scope of our services did not include any environmental assessment or
investigation for the presence or absence of wetlands or hazardous or toxic materials in

the soil, bedrock, surface water, groundwater or air, on or below or around this site.

24



We have performed the test borings and laboratory tests for our evaluation of the site
conditions and for the formulation of the conclusions and recommendations of this
report. We assume no responsibility for the interpretation or extrapolation of the data by
others.

The earthwork and foundation recommendations of this report presume that the
earthwork and foundation construction will be monitored continuously by a qualified
Engineering Technician or Engineer under the direction of a Registered Professional
Geotechnical Engineer. We recommend that the Owner contract these services directly
with a qualified testing agency under the direction of a Registered Professional

Engineer.

We recommend that a preconstruction meeting be held at the site with the Owner's
representative(s), the Design Engineer, the Project Structural Engineer, the General
Contractor, the Excavating Contractor, the Geotechnical Engineer and any other
interested parties to review the scope and schedule of the proposed earthwork and

foundation installation.

10.2 Subsurface Conditions and Seismicity

The project site is generally underlain by fill material, followed by fluvic-lacustrine
sedimentary soils, silty clay colluvial materials, and finally interbedded shale and
limestone bedrock. Asphalt and/or concrete were encountered at the ground surface

within existing parking and driveway areas.
Based on the test borings and our interpretation of Kentucky Building Code 2007 Edition

(KBC 2007) and its approved amendments to date, it is our opinion that the following

seismic parameters will be applicable for the proposed water treatment facility:
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Seismic Occupancy Category Il (Assumed, to be verified by Designer)
Ss 0.193¢g
Sq 00799
Site Class D

Fa 1.6

Fv 2.4
SMS 0.3099
Sm1 01 90g
Sos 0.206g
Sp1 0.126g
Seismic Design Category (short period) B

Seismic Design Category (one second period) B

10.3 Site Preparation and Earthwork Operations
Grading for this project will include both cuts and fills. Cuts will be required for the

proposed GAC/PT Building, the proposed GAC Feed Pump Station wet well, the
demolishing of the existing clarifiers and tunnel, as well as for the cut slope and a
portion of the proposed detention pond. The cuts are anticipated to be on the order of 0
to 21 feet deep. It is anticipated that conventional track-mounted equipment will be able
to readily excavate the existing fill and cohesive and/or granular overburden soils at this

site.

In regards to the deep excavations required for construction of the below grade features
in the GAC/PT Building, the demolition of the existing Clarifier/Flocculator Basins and
the tunnel, and the proposed GAC Feed Pump Station wet well, we note that the

- Contractor should be responsible for the stability and safety of all excavations and

should exercise all necessary cautions to shore or otherwise maintain stable
excavations to protect workers, as well as adjacent ground, structures and
infrastructure. All excavations should be made and maintained in accordance with all

Federal, State and Local regulations.

Particular regard to the safety of excavations should be given between the existing
Chemical and Filter Buildings. As previously noted, excavations will be required from
roughly 10 to 15 feet below existing grade (below elevations 508.5 to 516.6 feet)
between these buildings. The updated site plan shows the proposed structures will be
approximately 20 to 45 feet from the existing Chemical and Filter Building Walls. Based
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on the design drawings for the Chemical Building (CH2M Hill, 1999) the Chemical
Building foundation bears at approximate elevation 516 feet. Based on the design
drawings for the Filter Building (Alfred LeFeber and Associates, 1953) the Filter Building
basement foundations bear at approximate elevation 508 feet. We recommend that the
excavations be temporarily sloped, braced or shored as needed to prevent movement
of, or damage to, the surrounding ground, pavement, foundations, structures, utilities,

etc.

New fills will be required for the proposed embankment to the north of the truck access
drive, for re-filling the excavations made for the demolition of the existing clarifiers and
tunnel, and for re-filling the recommended undercuts discussed in this paragraph. As
mentioned in Section 6.1 of this report, both of the previously existing residences have
been demolished. It is our understanding that the foundations associated with these
residences have been removed and that the excavations were backfilled with a non-
engineered, undocumented fill. We recommend that all remnants of the foundations,
floors or other parts of the residences and all associated non-engineered backfill and
other undocumented site fill should be undercut. After demolition of the existing
clarifier/flocculator basins and the undercutting of the undocumented fill associated with
the previous residences, fill amounts up to 14 feet or more will be required to reach the
exterior finished grades. All equipment, foundations, slabs, pavements, walls, piping,
etc. associated with the existing clarifier/flocculator basins and existing tunnel should be
removed. All concrete, rubble, building material and debris associated therewith should

be wasted off site.

Because portions of the site have been previously developed, unanticipated
encumbrances, including but not limited to cisterns, leach lines, old foundations and
floors, rubble, utilities or wells, could be encountered during the earthwork phase;
particularly in the vicinity of the previously existing house and garage areas at the west
side of GAC/PT Building and throughout the previous stockpile/waste fill area in and
around the proposed GAC/PT Building. Our experience indicates that new pavements
often perform poorly and exhibit cracking when constructed over old floor slabs,

footings, or other structures. We recommend that demolition debris, foundations, floor
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slabs, etc. encountered during excavations at the site be removed prior to filling. Any
noted encumbrances should be reviewed by the Engineer to develop recommendations
for their remediation, and the Contract Documents should include an item for handling
unanticipated encumbrances by the Contractor. In general, it is anticipated that such
obstacles wouid be undercut, wasted off site and replaced with new compacted and
tested fill.

All proposed cut, fill and development areas at the site should be cleared of all building
debris and remnants of existing structures prior construction. Vegetation and the heavy
root system (and all topsoil) should be stripped. The vegetation should be wasted off
site. The asphalt and/or concrete pavement should similarly be stripped and wasted off

site.

In addition to the demolition of the existing structures and undercutting of
undocumented fill, this site will require undercutting due to the presence of existing low-
strength, low-density fill soils, low-strength native cohesive soils, and building debris
associated with the prior construction encountered in various areas across the project
site. We recommend that all existing fill soils, all rubble and debris, and all soft to
medium stiff native soils be undercut and removed from the proposed fill embankment
area north and west of the west truck access drive and GAC/PT Building. If these low-
strength soils, debris and fill are encountered within the limits of the other entrance
drives or proposed parking areas at this site, they should be undercut to a depth of at
least 4 feet below proposed pavement subgrade levels and replaced with compacted
and tested cohesive soils. The undercuts beneath proposed pavements should be
deep enough that at least 4 feet of stable compacted fill can be provided below
pavement subgrade level. If the soils exposed at the bottom of the undercut are soft
and unstabie, it may be necessary to undercut an additional 1.5 to 2 feet to allow a thick
bridge lift of fill to be placed as a working surface to achieve the upper 4 feet of stable
compacted fill. We recommend that the Contract Documents include an item for
undercutting of the existing low-strength, low-density fill materials and native soils, as
deemed necessary, and their replacement with new compacted and tested fil on a per

cubic yard of in-place compacted replacement fill basis.
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We recommend that after stripping the proposed fill areas, and after completing the
necessary undercuts, the exposed subgrades should be proofrolled utilizing a heavy
piece of equipment under the review of the Project Geotechnical Engineer or his
representative. If any soft or yielding soils are observed during the course of the
proofrolling operations, these areas should be further undercut under the direction of the
Project Geotechnical Engineer either to firm material or to a depth capable of bridging
deep, unstable soils. In general, the surfaces of the proposed fill areas should be
compacted to at least 95 percent of the maximum dry density per the standard Proctor

moisture-density test, ASTM D698, prior to placing any fill.

We recommend that all new fill soils consist of on-site, clean, low-plasticity, cohesive
soils relatively free of topsoil, vegetation, trash, construction or demolition debris,
organic soils, frozen materials, particles more than 2 inches maximum dimension or
other deleterious materials. The plasticity index of the fill soils shouid be 24 percent or
less. New fills should be placed on the prepared surfaces in shallow horizontal layers, 6
to 8 inches in loose thickness. The fill should be compacted to at least 95 percent of the
maximum dry density determined by the standard Proctor moisture-density test, ASTM
D698, in parking lot, road and yard areas, and at least 98 percent beneath building
areas. The moisture content of the fill at the time of compaction should be maintained
within 2 percent below to 3 percent above the optimum moisture content. Fill on sloping
terrain, such as for the embankment north and west of the west truck access road west
of the GAC/PT building, should be placed and compacted on successive horizontal
benches into stiff native soils that begin at the toe of the slope and continue upslope
beneath the entire fill embankment. The horizontal benches should be cut at least 2
feet deep below the original, native ground surface, and deeper as necessary to satisfy

the undercut and proofroll recommendations previously stated.

Regarding the GAC Feed Pump Station Building area, particular attention should be
given to the placement and compaction of the fill and backfill in the demolished
clarifier/flocculator areas and around the GAC Feed Pump Station wet well excavation,

as this backfill will be the bearing material for new foundations of this building.
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It is our opinion that the existing fill and native cohesive soils that have a piasticity index
of 24 percent or less, and the bedrock, exclusive of the existing topsoil, organic soils,
and highly plastic clays, should be suitable for reuse as new compacted and tested fill
provided they are moisture conditioned to within the criteria listed above. There are
some isolated areas where old demolition debris and possibly concrete rubble may be
encountered at or near subgrade levels. This material should not be reused as new fill,
and should be hauled off site and wasted. We expect there will be a moderate amount
of limestone floaters within the existing fill that will be transported from cut to new fill
areas. The limestone slabs should not be incorporated into the new compacted fill.
Said limestone should be wasted offsite. It should be noted that the in-situ moisture
contents of the existing fill will be above the optimum moisture content per ASTM D698
and that aerating and drying operations will most likely be required to achieve the
specified degree of compaction. Additional time for the aerating and drying procedures
should be considered in the construction sequencing, schedule and cost.

Groundwater may seep into the excavations and undercuts made for this project. The
Contractor should be prepared to collect and dispose of the groundwater in order to
maintain the excavations in a relatively dry condition prior to backfill operations.
Groundwater seepage should be brought to the attention of the Engineer for evaluation
of the need for dewatering and/or permanent drainage systems.

It is very important that good, positive drainage be established around the structures to
promote the rapid drainage of surface water away from the buildings. Finish grading in
grass or landscaped areas should be sloped down and away from the structure at 5
percent for at least 10 feet. All pavements should drain away from structures at a

minimum of 2 percent.

We recommend that cut and fill slopes for this project remain not steeper than 3H:1V.
Flatter slopes should be used whenever possible for increased stability and ease of
maintenance. It is noted that the proposed fill embankment north and west of the west
truck access drive will have a gradient of 3.5H:1V and that the proposed cut slope north
of the GAC/PT Building will have a gradient of about 4H:1V. All fill slopes should be
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slightly overbuilt and then the face of the slope trimmed back so as to obtain a well-
compacted surface. [f topsoil is spread on completed cut or fill slopes, it should not be
more than 6 inches thick and it should be tracked into place so as to minimize erosion

and surface sloughing.

In regards to the finalized location of the detention pond, the existing ground surface
slopes moderately to very gently downward to the north toward the Banklick Creek from
the rear wall of the proposed GAC/PT building. The southern side of the proposed
detention pond will be created by cutting a 4H:1V slope as much as 7 feet into the
already sloping terrain. The historic test borings indicate that the ground surface, at the
time of drilling, was underlain by topsoil and then 1.8 to 9.1 feet of fill followed by the
native fluvio-lacustrine sedimentary soils and silty clay colluvial materials. |t is
anticipated that fill or the native sediment will be encountered in the excavations.
Please refer to Section 10.4.3 for a discussion on slope stability of the cut slope and
proposed detention pond. We also recommend that erosion protection be installed, as
part of this project, in the highly eroded channel where the detention pond will outlet. It
is our understanding that the erosion protection measures are being designed by

others.

In regards to the existing slope north of the existing clarifier/flocculator basins, it is our
opinion that equipment required for the demolition of the existing clarifier/flocculator
basins and tunnel should remain on the -south side of the excavations and that the
northern slope in this area should not be surcharged with any additional fill or heavy

equipment due to the history of instability and the steepness of the slope.

It is advisable that the earthwork operations at this site be carried out during the dry
seasons of the year and that a sufficient gradient be maintained at the ground surface to
prevent ponding of surface water. Experience has found that the optimum season of
the year for earthwork in the Northern Kentucky Area is during the months of May
through October because of the historically more favorable weather conditions during

that period.
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If any of the work is undertaken during the winter or early spring months, it is
recommended that care be taken that no asphalt, concrete or fill is placed over frozen or
saturated soils. Additionally, frozen or saturated soils should not be used as compacted
fill or backfill.

10.4 Slope Stability
10.4.1 Slope to the North of the Existing Clarifier/Flocculator Basins

The slope north of the existing Chemical Building, Clarifier/Flocculation Basins and
Filter Building extends from about 15 to 20 feet north of the Basins/Filter Building down
to Banklick Creek about 230 horizontal feet and 60 vertical feet to the north. A
documented landslide in 1975 required remediation measures including installation of
drains to remove groundwater from the slope. The estimated headscarp of the previous
landslide is shown on the Boring Plan, Drawing 081069E-100, in the Appendix to this
report. Thelen personnel installed slope inclinometers in 1985 and 2001 to measure
movements at the mid-point (I-1) and at the crest (ICM 101) of the siope. The most
recent readings of the inclinometers were taken in December 2008. The readings at I-1
indicate that movement on the order of % inch to the north (downslope) and east has
occurred within the top 10 feet of material since 2001. Readings at ICM 101 indicate
that movement has occurred since 2001 to the north and to the west of more than 1-
inch and nearly 7/8-inch, respectively. Any significant movement has been restricted to
the top 8 feet of depth from the ground surface. It is interpreted that movement since
2001 has been restricted to the relatively near surface materials, which is characteristic

of a slope creep condition.

As previously noted, the existing Clarifier/Flocculation Basins will be demolished and
the proposed GAC Feed Pump Station will now be built well away from the crest of the
north slope within the footprint of the southern Clarifier/Fiocculation Basin. The revised
site plan indicates that an electrical substation will be constructed closest to the north
crest of the slope, but still well away from the crest of the slope. Baéed on the loading
information provided by GRW Engineers, Inc. and the fact that the Clarifier/Flocculation
Basin will be demolished and backfilled to near existing grades, it is our opinion that the

result will be a slight net unloading effect on the existing slope. Additionally, we
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recommend that the proposed grade to the north of the substation be reduced as much
as practical to maintain or increase the stability of the north slope. A cross section of
the slope with boring data from this subsurface exploration and previous Thelen projects
in 1975 and 2001 is included as Cross Section A-A, Drawing 081069E-200.

It is understood that no heavy loading due to construction equipment will occur on the
northern slope and that all construction and demolition equipment will access the area
from the south. It is also understood that a temporary influent pipe must be installed in
order to keep the existing plant in service during demolition of the existing
Clarifier/Flocculator Basins and Tunnel. Based on discussions with the Design
Engineer and our recommendations, it is our understanding that a temporary pipe will
be attached above ground to the north wall of the existing north Clarifier/Flocculator
Basin at the existing ground surface. Demolition of the existing facilities can then be
accomplished, leaving a portion of the north wall where the pipe will be attached. As
part of the demolition drawings, we recommend that a portion of the west and south
walls remain and the existing floor remain in place in order to act as a counterfort and
prevent overturning. We recommend that the Project Structural Engineer review the
design drawings to determine the length of wall return, to determine if additional fill on
the heel of the wall footing is necessary to prevent overturning of the wall, and to
provide recommendations on the pipe bracing and supports. We also recommend that

no spoils or surcharge of fill be placed north of the northern Clarifier/Flocculator.

10.4.2 Northwest Slope with Proposed Retaining Wall and Fill Embankment

We performed a stability analysis in order to develop recommendations for bearing
support of the proposed Retaining Wall ‘A’ to be located along the western truck access
drive. It is our understanding that two (2) types of construction are being considered for
this retaining wall including a mechanically stabilized earth (MSE) wall and a reinforced
concrete cantilevered retaining wall.

In addition, the stability analysis was performed to determine which of two optional
detention pond locations was preferred from a hillside stability standpoint. As
mentioned previously, two (2) locations were considered for the construction of the
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proposed detention pond. The originally planned location was on the northwest slope
and the second location was to the north of the cut slope and north wall of the proposed
GAC/PT Building.

Slope stability is typically quantified by a factor of safety. The factor of safety is a ratio
of the resisting forces (shear strength) of the soils to the driving forces (primarily soil
weight). If the factor of safety is 1.0, the resisting forces holding the hillside in place are
equal to the driving forces, indicating a marginal state of stability. If the factor of safety
is less than 1.0, the driving forces are greater than the resisting forces, indicating slope
instability. If the factor of safety is greater than 1.0, the resisting forces are greater than
the driving forces, indicating stability with varying risk of future instability depending
upon the magnitude of the factor of safety. The generally accepted minimum factor of
safety for slope stability under static (non-seismic) conditions is 1.5.

For analysis purposes, a cross-section was developed through the western truck access
drive, proposed retaining wall and proposed fill embankment, through the location of the
originally proposed detention pond, and continuing down to the south bank of the
Banklick Creek. The static stability of the hillside was analyzed by assigning soil and
groundwater conditions and weights and strengths to the soils in the subsurface profile
based on experience and the results of the test borings. The cross section was
analyzed to identify critical failure surfaces on the upper portion of the slope in the area
of the retaining wall and the proposed fili embankment, near the proposed detention
pond location, at the toe of the slope near the creek, and on the overall hillside. Rapid
draw down was also considered near the base of the hillside toward the existing
Banklick Creek.

When analyzing the lower portion of the cross-section, our stability analysis indicated
that the current factor of safety against instability is below the target value of 1.5 near
the originally planned detention pond and on the toe of the hillside near the creek when
analyzing static stability and when considering rapid draw down of the creek. Based on
these results, we recommended that the proposed detention pond should be
constructed at the alternate location to the north of the proposed GAC/PT Building in
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order to remain further away from the creek and to promote long term stability of the
detention pond.

The upper portion of the stability analysis cross-section, identified as Cross-Section B-B
on Drawing 081069E-100 and shown on Drawing 081069E-300 in the Appendix, was
analyzed in order to identify the critical failure surfaces for a factor of safety against
instability of 1.3 and 1.5 in the vicinity of the proposed fill embankment and retaining
wall. Those critical failure surfaces are shown on Drawing 081069E-300. The following

recommendations are graphically presented and noted on Drawing 081069E-300:

« Geogrid lengths and the reinforced granular backfill zone for an MSE wall
option should extend back to the factor of safety = 1.5 circle as shown on
Drawing 081069E-300, but not less than the length required for internal and
external stability of the MSE wall as designed by others.

e A concrete cantilevered retaining wall should bear at or below a depth such
that the heel of the required footing extends to the factor of safety = 1.5
circle, but not less than 30 inches below final grades on the downslope side
of the wall, as shown on Drawing 081069E-300.

10.4.3 Proposed Cut Slope and Detention Pond to the North of the Proposed GAC/PT

Building
After determining that the alternate location of the detention pond was preferred from a

long-term stability standpoint, we reviewed the proposed grading of the cut slope and
detention pond to the north of the proposed GAC/PT building and made
recommendations regarding the gradients of the cut slope and the side slopes for the
detention pond. The proposed cut siope and detention pond is shown on Cross Section
C-C on Drawing 081069E-400 in the Appendix to this report. Our recommended
grading is also shown on this drawing and includes a 4H:1V cut slope down to the base
elevation of the proposed detention pond, 3H:1V interior side slopes and a 2.76H:1V
north exterior slope to avoid filling in the 100 year flood plain. If a small amount of fill in

the flood plain is permissible, the north exterior slope should also be made 3H:1V.
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10.5 Foundation Recommendations
10.5.1 Proposed GAC/PT Building Foundations

In our opinion, the existing fill and the underlying variable native overburden soils

encountered beneath the ground surface at the proposed GAC/PT Building location are
not suitable for supporting the proposed structure on shallow foundations without risk of
damaging differential settlements. A deep foundation system is recommended to
support the proposed building on bedrock. All primary column, wall, and/or slab
foundations, and all floors should be supported on deep foundations. We have included
recommendations for conventional reinforced concrete drilled shafts. A grid pattern of
drilled shafts should be constructed for the support of the structural floor slabs, ioad
bearing columns, and/or the building walls. The allowable axial loads presented in the
following sections were estimated using bedrock sockets ranging from 1 to 3 feet.

10.5.1.1 Drilled Shafts
The test borings indicate that the overburden at the proposed GAC/PT Building consists

of poor quality fill material of varying thickness overlying sedimentary and colluvial soils
and bedrock. We recommend that the foundations consist of reinforced concrete drilled
shafts. A drilled shaft is a deep foundation that is constructed by placing concrete in a
drilled hole. Reinforcing steel can be instalied in the excavation, if desired, prior to
placing the concrete. Drilled shafts are commonly constructed by employing rotary
drilling equipment to bore a cylindrical hole. The borehole may remain unsupported in
soils with cohesion or in bedrock, or it may be kept open by using drilling slurry or

casing in granular soils. If used, the casing is typically temporary.

The drilled shafts should extend through all existing fill, native overburden soils, and the
highly weathered and weathered shale and limestone bedrock. The shafts should be
socketed at least 12 inches into the unweathered gray shale and limestone bedrock and
be proportioned for a maximum allowable bearing pressure of 30,000 pounds per
square foot (psf), full dead and full live loads, exclusive of the weight of the shaft.
Drilled shafts socketed at least 36 inches into the unweathered bedrock can be
proportioned for a maximum allowable bearing pressure of 60,000 psf, full dead and full
live loads, exclusive of the weight of the shaft. Estimated shaft tip elevations at test
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borings drilled specifically for this project within or near the proposed GAC/PT Building
footprint are shown in Table 2.

Table 2. Estimated Shaft Bearing Elevations

ground Top of Estimated Bearing Elevation
Test | SoreS® | Unweathered _(Feet, MSL)
Boring (Feet, Bed(r:e;;kt E“Ines\rf)t on 1’ Rock Socket 3’ Rock Socket
MSL) » ST _
GAC-101 517.4 479.4 478.4 476.4
GAC-102 521.0 478.0 477.0 475.0
GAC1 5258 491.8 490.8 488.8
GAC2 521.6 478.6 477.6 475.6
GAC3 525.9 492.9 491.9 489.9
GAC4 531.9 503.9 502.9 500.9
GAC5 529.9 496.9 495.9 493.9

All elevations shown are in feet above MSL. It should be noted that these elevations
should be used for estimating purposes only and that the final bearing conditions for the
shafts should be field verified. The specifications should require verification of the
penetration into unweathered bedrock at each shaft. The shafts should be installed at
spacings not less than 3 shaft diameters, center to center. Reduction of the
recommended axial compression load is not necessary for shaft groups provided that

the recommended minimum spacing is maintained.

10.5.1.2 Materials

Concrete with a minimum 28-day compressive strength of 4,000 psi should be used in
the construction of the shafts. The concrete should also exhibit good workability. The
clear spacing between bars of the rebar cage should be at least five times the size of
the maximum coarse aggregate used in the concrete mix. Hooks at the top of the rebar
cage should not be bent outward if there is any chance that temporary casing will be
used. Interior hooks should be designed to permit adequate clearance for a concrete
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tremmie pipe, if needed. The outside diameter of the assembled rebar cage should be
at least six inches smaller than the drilled hole diameter.

10.5.1.3 Construction Methods and Equipment

Excavation to footing elevation should be completed before shaft construction begins
unless otherwise noted in the Contract Documents or approved by the Engineer. Any
disturbance to the footing area caused by shaft installation should be repaired by the
Contractor prior to the footing concrete placement.

When drilled shafts are to be installed in proposed fill areas, the Contractor should
construct drilled shafts after the placement of the fill unless shown otherwise in the
Contract Documents or approved by the Engineer.

The excavation and drilling equipment should have adequate capacity, including power,
torque and down thrust, to excavate a hole of both the maximum diameter and to a
depth of 20 percent beyond the depths shown on the plans. The excavation tools
should be of adequate design, size and strength to perform the work shown in the
project plans or described herein. When the material encountered cannot be drilled
using conventional earth augers with soil or rock teeth, drill buckets, and/or grooving
tools, the Contractor should provide special drilling equipment, including but not limited
to: rock core barrels, rock tools, air tools, and other equipment as necessary to

construct the shaft excavation to the size and depth required.

Shaft excavations should be made straight and plumb at the locations and to the
estimated bottom of shaft elevations, shaft geometry and dimensions shown in the
Contract Documents. The Contractor should extend drilled shaft tip (base) elevations if
the Engineer determines that the material encountered at the design base elevation is
unsuitable and/or differs from that anticipated in the design of the drilled shaft.

The Contractor should maintain a construction method log during shaft excavation. The
log should contain information such as: the description and approximate top and bottom

elevation of each soil or rock material encountered, seepage or ground water, and
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remarks, including a description of the tools and drill rigs used and any changes
necessitated by changing ground conditions.

The Contractor should not permit workers to enter the shaft excavation for any reason
uniess: both a suitable casing has been installed and the water level has been lowered
and stabilized below the level to be occupied, and adequate safety equipment and

procedures have been provided to workers entering the excavation.

Surface and subsurface obstructions at drilled shaft locations should be removed by the
Contractor. Such obstructions may include man-made materials such as old concrete
foundations and natural materials such as boulders. Special procedures and/or tools
should be employed by the Contractor after the hole cannot be advanced using
conventional augers and/or drilling buckets. Such special procedures/tools may
include, but are not limited to: chisels, boulder breakers, core barrels, air tools, hand
excavation, temporary casing, and increasing the hole diameter. Blasting shou.ld not be

permitted unless specifically approved in writing by the Engineer.

Drilling tools that are lost in the excavation should not be considered obstructions and
should be promptly removed by the Contractor without compensation. All costs due to
lost tool removal should be borne by the Contractor including, but not limited to, costs
associated with repair of hole degradation due to removal operations or an excessive
time that the hole remains open.

It is anticipated that most of the shaft excavations can be completed without the need
for casing to control caving or groundwater. However, we recommend that the Contract
Documents include an item for casing on a per-cased-shaft basis, and be used only as
needed, and as determined by the Engineer. Casings should be steel, smooth, clean,
watertight, and of ample strength to withstand both handling and driving stresses and
the pressure of both concrete and the surrounding earth and water. The outside
diameter of casing should not be less than the specified diameter of the shaft, and the

outside diameter of any excavation made below the casing should not be less than the
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specified diameter of the shaft. No extra compensation should be allowed for concrete
required to fill an oversized casing or oversized excavation.

All casings should be considered temporary and removed from shaft excavations. The
Contractor should be required to remove temporary casing as the concreting of the
drilled shaft is completed. If the Contractor elects to remove a casing and substitute a
longer or larger-diameter casing through caving soils, the excavation should be either
stabilized with slurry or backfilled before the new casing is installed. Other methods, as
approved by the Engineer, may be used to control the stability of the excavation and
protect the integrity of the foundation materials.

Before the casing is withdrawn, the level of fresh concrete in the casing should be a
minimum of 5 feet above the hydrostatic water level in the formation. As the casing is
withdrawn, care should be exercised to maintain an adequate level of concrete within
the casing so that fluid trapped behind the casing is displaced upward and discharged

at the ground surface without contaminating or displacing the shaft concrete.

Grade beams or turned-down structural slab edges between exterior shafts should be at
least thirty (30) inches below final exterior grades for frost protection.

The Contractor should provide equipment for checking the dimensions and alignment of
each shaft excavation. The dimensions and alignment should be determined by the
Contractor under the direction of the Engineer. Final shaft depths should be measured
with a suitable weighted tape or other approved methods after final cleaning. All loose,
soft, wet or otherwise unsuitable materials should be removed from the bearing surface
before shaft reinforcing steel or concrete is placed. The Engineer or his representative
should determine shaft cleanliness by visual inspection. In addition, the maximum
depth of water in the bottom of the excavation should not exceed 4 inches prior to
concrete placement. The sidewalls should be visually free of cuttings that may have

been smeared on the walls during the removal and insertion of drilling tools.
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The reinforcing steel cage, consisting of longitudinal bars, ties, cage stiffener bars,
spacers, centralizers, and other necessary appurtenances, should be completely
assembled and placed as a unit imnmediately after the shaft excavation is inspected and
accepted, and prior to concrete placement. Internal stiffeners should be removed as the

cage is placed in the borehole so as not to interfere with the placement of concrete.

Concrete should be placed as soon as possible after reinforcing steel placement.
Concrete should be placed either by free-fall methods in dry excavation shafts, or by
tremmie methods in slurry-stabilized excavations. The top 10 feet of shaft concrete
should be consolidated with a vibrator.

If, during construction, the bearing elevation of a shaft is to differ from the plan
elevations presented in the construction drawings by more than one foot, the Engineer
should be contacted for approval prior to installation of any reinforcing steel or concrete

in the shaft excavation.

10.5.2 Proposed GAC Feed Pump Station
The test borings in the vicinity of the proposed GAC Feed Pump Station indicate that

medium stiff to very stiff native clay soils are present at and below the wet well
subgrade elevation of 506.5 feet. It is understood that the excavation for the wet well
will be backfilled with compacted and tested backfill for bearing support of the upper,
remaining portions of the GAC Feed Pump Station Building. Therefore, we recommend
the use of structural mat foundations bearing in stiff native clays for the GAC Feed
Pump Station wet well, and shallow spread footings for the remaining portions of the
building bearing within the compacted and tested backfill.

The location of the GAC Feed Pump Station is underlain by medium stiff to stiff fill
and/or medium stiff to very stiff native silty clays and clays, and then the interbedded
shale and limestone bedrock. Overburden depths vary from about 34 to 47 feet below
the bearing elevation of the wet well (about elevation 506.5 feet). It is expected that
medium stiff to stiff native silty clay soils will be exposed by the removal of existing
foundations and excavations to the proposed subgrade elevation of 506.5 feet. If soft,
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undesirable soils are encountered at the bearing levels, we recommend undercutting
those soils to expose stiff undisturbed native clay soils, and replacing those soils with
low-plasticity clay structural fill as described in Section 10.3 of this report. Alternately,
the undercuts could be filled with lean concrete exhibiting a 28-day compressive
strength of 1,500 pounds per square inch (psi). After the removal and replacement of
any undesirable soils at the bearing levels, it is our opinion that the exposed medium
stiff to stiff silty clays and any compacted and tested structural fill will be suitable for
supporting the structure on a mat foundation designed for a maximum gross allowable
bearing pressure of 2,500 psf at the proposed foundation bearing levels. It should be
noted by the Designer that the lateral design pressure on the wet well walls should
include an appropriate surcharge from the foundations of the upper, adjacent, at-grade
portion of the GAC Feed Pump Station Building.

In regards to the remaining at grade portion of the GAC Feed Pump Station Building, it
is our opinion that this portion of the building may be supported on conventional shallow
spread footings bearing in the compacted and tested backfill. The footings can be
proportioned based on an allowable bearing pressure of 3,000 psf, full dead and full live

loads.

We recommend that continuous wall footings have a width of no less of 18 inches and
that isolated column footings be at least 2 feet square. All exterior footing bottoms
should be placed at least 30 inches below proposed finished exterior grades, the
accepted depth for frost protection in the Northern Kentucky Area.

It is recommended that the bottoms of all footings not be supported higher than a
relationship of 2H:1V upward from the invert of any paralleling or nearly paralleling
proposed or existing utility trenches. We recommend that, if required, footings steps be
a maximum height of 2 feet with a corresponding minimum length of 4 feet. Reinforcing

steel and concrete should be continuous through the footing steps.

We recommend that the footing excavations be made to neat lines and grades so that

concrete can be placed against the banks of excavations without forming. We
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recommend that efforts be made so that the natural moisture contents of the bearing
surfaces are maintained both during and after construction. Moisture contents may
most eftectively be controlled by the placement of footing and floor slab concrete as
soon as possible after bearing surfaces and subgrade preparation.

It is also important that good surface drainage be maintained during and after
construction to prevent water from ponding in and around footing excavations and on
the floor slab subgrades. Footing concrete should be placed in footing excavations the
same day that the footing excavations are made and prepared. Loose soil, debris,
water, and/or soils disturbed by excavation or exposure should be removed from the

bearing surfaces prior to concrete placement.

It is recommended that all footing excavations be reviewed by our Project Geotechnical
Engineer or his/her representative prior to placing concrete to determine that bearing

materials and sutfaces are consistent with the recommendations contained herein.

In regards to the different bearing elevations of the building, it is noted that a portion of
the GAC Feed Pump Station Building will be supported on the wet well structure bearing
on stiff native soils, while compacted and tested backfill will support the remaining,
upper portion of the building. There will be some potential for differential settlement
between the deep wet well and shallow foundation parts of this structure. Therefore, we
recommend that the Designer include control joints in the building superstructure and
reinforce the foundation connection between the two parts to reduce the effects of

potential differential settlements between the different portions of the building.

The prepared subgrade bearing surface for the wet well excavation should be covered
with a thin concrete ‘mud mat’ to protect the surfaces from excessive wetting, drying or
disturbance related to construction. Prior to placing the concrete ‘mud mat’, reinforcing
steel, or foundation concrete, the bearing surfaces should be cleaned of all loose, wet,
soft, or otherwise disturbed material.
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10.5.3 Substation and Generator Pads

It is our understanding that the proposed substation and generators will be supported by
slabs on grade. These pads will be constructed on the compacted and tested backfill
associated with the demolition of the existing Clarifier/Flocculator Basins and the
existing tunnel. It should be noted that slabs on grade tend to experience seasonal frost
movements if the slabs do not bear at frost penetration depths. [f the proposed
electrical equipment cannot accept the seasonal frost movements of the proposed slabs
on grade, we recommend that these pads bear at the normal frost penetration depth of
at least 30 inches. It is our opinion that the compacted and tested fill is suitable for
bearing support and that the pads may be proportioned for an allowable bearing
pressure of 3,000 psf, full dead and full live load.

10.6 Floor Slabs
In regards to the slabs on grades, where the floor will not be supported by drilled shafts,

it is our opinion that the newly placed compacted and tested backfill from the demolition
excavations will be suitable to support the proposed slabs on grade for the substation,
generator pads and the at grade portion of the GAC Feed Pump Station Building.

The exposed soil subgrade in the slab areas should be proofrolled utilizing a heavily
loaded piece of equipment under the review of the Project Geotechnical Engineer or
his/her representative as part of the final slab subgrade preparation. Should any soft or
yielding materials be observed during the course of the proofrolling operations, we
recommend that they be undercut to firm material at the direction of the Engineer.

After proofrolling operations, any fill required to achieve the proposed slab subgrade
levels should be constructed with approved on-site lean clayey soils or approved borrow
compacted to not less than 95 percent of the standard Proctor maximum dry density,
ASTM D698. The moisture content should be between 2 percent below and 3 percent
above optimum moisture content (ASTM D698) at the time of compaction of the
cohesive fill. Any granular base used below the floor slabs should be compacted to at
least 75 percent relative density, ASTM D4253 and D4254.
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It is recommended that control joints be provided within concrete slabs-on-grade. Said
joints should be sealed as soon as practical to mitigate surface water infiltration. It is
recommended that the floor slabs-on-grade of the proposed GAC Feed Pump Station
Building be made structurally separate from all columns, walls, foundations and
plumbing. We recommend that bond breakers be utilized between slabs and the
perimeter foundation walls, between the slabs and columns, and between the slabs and

plumbing risers.

We also recommend that a granular blanket consisting of at least 4 inches of free-
draining gravel be used beneath the floor slabs-on-grade, which will permit breathing so
that some aeration below the slab can take place. It is recommended, however, that
care be implemented during installation of the granular blankets so that it will not

become saturated with infiltrating water during or after construction.

10.7_Retaining Walls
As indicated previously, three (3) retaining walls are planned in the GAC/PT Building

area. Retaining Wall ‘A’ will be located along the north/west shoulder of the truck
access drive on the west side of the proposed building. The height of this wall will
range from about 6 to 10 feet. The proposed finished grade of the truck access drive
will transition from 524.0 feet at the west edge of the building, down to a low spot at EL
523.0 feet where a storm sewer will be installed and then back up to El. 530.0 feet at
Grand Avenue. Retaining Wail ‘B’ will be located along the north edge of the eastern
parking lot and will have a maximum height of about 3.5 feet. Retaining Wall ‘C’ will be
located near the southeast corner of the proposed GAC/PT Building, alohg the

administrative area, and will have a maximum height of about 5 feet.

Retaining Wall ‘A’ will be constructed over newly placed compacted and tested fill or stiff
to very stiff native silty clays. Based on discussions with the Design Team, it is our
understanding that the proposed wall construction will consist of a concrete cantilevered
retaining wall or a mechanically stabilized earth (MSE) geogrid reinforced wall. Due to
stability concerns with the existing hillside and proposed fill embankment, we have

made specific recommendations about bearing depths for a concrete cantilevered
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retaining wall and geogrid lengths for an MSE wall. Please refer to Section 10.4 of this
report for those specific recommendations. An allowable bearing pressure of 3,000 psf
may be used in design of either wall option. Lateral earth pressures and drainagé
systems to be used in the design of Retaining Wall “A” should be selected by the
Professional Engineer designing the wall after the wall type (reinforced concrete on
MSE) is selected. Appropriate vehicle surcharge loads should also be considered in the
design of this wall. We are available to consult with the Designer about the selected

design parameters after the wall type is selected.

Retaining Walls ‘B’ and ‘C’ will be constructed over poor quality, existing fill and native
overburden soils of variable stiffness and depths. It is anticipated that the weight of
these walls and the new fill soils that they retain will cause consolidation in the existing
poor quality fill soils or medium stiff native overburden soils, and the walls may settle as
much as an inch or more. In our opinion, if these walls are built as reinforced concrete
walls, and if the estimated settlements are intolerable, then the walls should be
supported on drilled shafts to bedrock, or the existing fill be undercut and replaced with
well-compacted structural fill. An alternative would be to construct the walls as flexible
segmental block walls with geogrid reinforcement and accept the anticipated

settlements.

Based on discussions with the Design Team, it was decided that the proposed
Retaining Walls ‘B’ and ‘C’ would be constructed as MSE (geogrid reinforced)
segmental structures. These walls typically consist of concrete block units with integral
geogrid reinforcement and compacted granular fill in the geogrid reinforced zone. The
combination of these elements creates a reinforced soil mass forming a relatively large
gravity wall structure. Because of their flexible nature, it is our opinion that these walls
will be able to tolerate the settlements of the old and new fills and/or native soils that will
support the walls at normal frost penetration depth. An allowable bearing capacity of
1,000 psf may be used in the design of these walis. Appropriate vehicle surcharge
loads should be considered in the design of the walls.
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10.7.1 General MSE Wall Recommendations

Based on the preferred type of concrete block units placed on the face of the walls, a
number of reinforced retaining wall systems are available. The concrete blocks are
typically about 6 to 12 inches in height, 10 to 18 inches wide, and about 12 to 24 inches
deep. We recommend that the design of the mechanically stabilized walls be performed

by a Professional Geotechnical Engineer.

We recommend a full-height drainage fill for a minimum distance of 1 foot behind the
segmental wall facing units. The select drainage fill material should be clean, well-
graded crushed stone or crushed gravel with GW classification per the Unified Soil
Classification System. The maximum particle size should be 0.75 inch and the portion
passing the US Standard Sieve No. 200 should be less than 3 percent. We also
recommend that a select granular fill material consisting of sands as approved by the
Project Geotechnical Engineer be used in the geogrid-reinforced section of the walls.
The following design parameters may be used in the design of the reinforced earth

retaining structure.

Effective Angle
of Internal Moist Unit Effective
Soil Type Friction Weight Cohesion
(degrees) (pcf) (psf)
Granular Backfill 35 120 =

The subject geogrid-reinforced wall should be designed in accordance with the criteria
set by the design manual for segmental retaining walls, prepared by the National

Concrete Masonry Association (NCMA).

We recommend that only granular soils as indicated above be considered for fill
material in the geogrid-reinforced zone of the subject walls. For the retained cohesive
soils outside the reinforced zone of the walls, the following design parameters may be

used.

47



Effective Angle
of Internal Moist Unit Effective
'Soil Type " Friction ‘Weight Cohesion
_ (degrees) (pcf) (psf)
Compacted cohesive
fills or stiff undisturbed 24 127 0
on-site soils

We recommend that the design and construction plans of the mechanically stabilized
wall be reviewed by the Project Geotechnical Engineer prior to proceeding with

construction.

10.8 Lateral Earth Pressures

The below-grade structure and retaining walls should be designed for at-rest lateral
earth pressures and any applicable ground surface surcharges. The magnitude of the
lateral earth and water pressures will depend on the type of backfill material, and
whether or not a drainage system with a permanent drainage outlet is provided around

the below-grade portions of the structures.

The lowest design lateral pressures will result if a drainage system is provided around
the structures. If a drainage system is utilized, the system should consist of a minimum
12-inch wide zone of free-draining granular backfill with less than three (3) percent
particle sizes passing the No. 200 sieve. The free-draining granular backfill should be
compacted to a relative density of at least 75 percent (ASTM D4253 and D4254). The
free-draining granular backfill should be separated from the native soils and backfill with
a non-woven geotextile filter fabric, such as Mirafi 140N, specifically designed for
filtration. The drainage system should have a perforated drainpipe with a permanent

outlet.

The recommended design lateral earth pressures depend on whether ar not a drainage
system is provided. If a drainage system is provided, we recommend using an
Equivalent Fluid Weight (EFW) of 75 pounds per cubic foot (pcf) from the ground
surface down to the bottom of the drainage system. From the bottom of the drainage
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system to the bottom of the foundation, it is recommended that water pressures be
included for design of the structure’s walls. Taking into consideration the subsurface
conditions and assumed undrained groundwater conditions, we recommend that the
below-grade walls be designed using an EFW of 100 pcf from the bottom of the
drainage system to the bottom of the foundation. Similarly, we recommend that below-
grade walls with no drainage system be designed using an EFW of 100 pcf from the
ground surface down to the bottom of the foundation.

10.9 Buoyancy

The below-grade structures will experience buoyant (uplift) forces due to high
groundwater levels if a drainage system is not provided. For design against uplift in an
undrained condition, it is recommended that the water level be assumed at the final
ground surface around the structure, which will give the maximum uplift force when the
structure is empty, or to the bottom of the drainage system if a drainage system is
provided. The resistance to uplift should be provided by a combination of the dead
weight of the structure, dead weight of any soil backfill atop foundation projections
beyond the structure walls, frictional resistance/adhesion around the perimeter of the
structure and uplift resistance of the drilled shaft foundations.

The dead weight of soil backfill atop foundation projections should be calculated using a
buoyant unit weight of soil of 57.6 pcf below the level at which a backfili drainage
system is provided. Above the backfili drainage level, a moist unit weight of 120 pcf can
be used. The frictional resistance/adhesion around the perimeter of the structure is
dependent upon many factors that are unknown at this time, such as the type of backfill
materials that will be used and their degree of compaction. The most conservative
combination of these factors may result in an ultimate friction factor of about 0.3 for the
drainage backfill if a drainage system is provided, and an ultimate adhesion of 500 psf
for the clayey soil backfill. The design ultimate friction factor/adhesion value should be

confirmed after the above unknowns are specified by the design.

The Geotechnical Engineer should be contacted if uplift resistance of drilled shaft

foundations is required.
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10.10 Pavements

Pavements for this project should be designed in accordance with expected axle loads,
frequency of loading and the properties of the subgrade. The subgrade properties
should be evaluated by field CBR or plate load tests after final grading is completed or
by the correlation of field density tests to laboratory CBR tests. In each case, we
recommend that the upper 8 inches of subgrade be compacted within 2 percent of
optimum moisture content to at least 100 percent of maximum density as determined by
the standard Proctor moisture-density test, ASTM D698.

We recommend that if a dumpster will be used at the project site, the dumpster should
be supported on a concrete slab and the slab should be sized to accommodate the
loading wheels of the dumpster truck. In addition, pavements servicing dumpsters

should be designed for the heavier loads associated with the dumpster trucks.

10.11_Pipelines

The proposed pipelines that will be constructed to service the proposed GAC Advanced
Treatment Facilities at the project site are described in Section 2.4 of this report and are
shown on our Revised Boring Plan, Drawing 081069E-100 in the Appendix to this
report. As previously mentioned, it is our understanding that all of the pipe will be
internally restrained due to the proximity of these lines to other existing and proposed
utilities, as well as existing and proposed structures and foundations. The restrained
joint pipe systems will serve three (3) purposes: 1) to resist damage due to possible
ground movements of the sloping terrain; 2) to eliminate the need for thrust blocks that
would be required due to the forces at the pipe bend locations from water pressure on
the inner pipe applied to the outer parallel pipe; and 3) distribute any concentrated loads

from water pressure forces at pipe bend locations.

The anticipated conditions along each pipeline are as follows:

e 24-Inch Raw Water Main — The proposed pipe invert will range from about
Elevation 516 to 520 feet (El. 516 to 520). Test Borings GAC105, GAC4, 108
(970209E) and 12 (050386E) are closest to this proposed pipe alignment. The
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test borings indicate that topsoil fill, the native colluviums or the native fluvio-

lacustrine sedimentary soils will be encountered to those invert levels.

24-Inch GAC Supply Line — The proposed pipe invernt will range from about El.
516 to 519 feet. Test Borings GACS, 2 (87189) and SED1 are closest to the
proposed alignment. The test borings indicate that fill and native fluvio-lacustrine

sedimentary soils will be encountered to those invert levels.

24-Inch GAC/UV Treated Water Line — The proposed pipe invert will range from
about El. 513 feet at the proposed GAC/PT Building to about El. 512 feet at the
existing Filter Building. A portion of this alignment will run parallel to and about 7
feet east of the east wall of the existing Chemical Building, which bears at El. 516
feet. The excavation for this trench will encroach upon the recommended 2H:1V
relationship between the bearing level of the Chemical Building and the bottom of
the trench excavation. Test Borings GACS5, 101 and 109 (970209E), SED3 and 2
(86079E) are closest to this alignment. These test borings indicate that fill, native
colluviums and/or native fluvio-lacustrine soils will be encountered to those invert
levels.

42-Inch Filter influent Pipe — The proposed pipe invert level will range from about
El. 508.5 feet at the proposed GAC/PT Building to about El. 525 feet at the
existing Filter Building. Test Borings 111 (970209E), 7 (050386E), 109
(970209E), 8 (87189E) and GACS8 are closest to this alignment. These test
borings indicate that topsoil, fill and/or native fluvio-lacustrine soils will be
encountered to those invert levels. A portion of this alignment will run parallel to
and about 14 feet west of the west wall of the Chemical Building, which bears at
El. 516 feet. This parailel portion will have an invert of about El. 512.5 feet,
having a relationship of greater than 2H:1V from the bearing level of the
Chemical Building.

24-Inch Temporary Filter Influent Pipe — This pipe will be near the existing

ground surface as discussed in detail earlier in this report.
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e 24-Inch GAC Feed Pump Station Supply Line — The proposed invert level Will

range from about El. 509 feet at the GAC Feed Pump Station to about El. 515
feet at the Filter Building. Test Borings SED3 and 2 (86079E) are closest to this
alignment. The test borings indicate that native fluvio-lacustrine soils will be
encountered to those invert levels. Based on the proposed finished floor of El.
524 feet and the proposed invert levels, the trench excavations for this pipe will
have a relationship of less than 2H:1V where the alignment is paralleling the
proposed GAC Feed Pump Station. Uniess construction can be staged so that
the trench excavations do not undermine the footing of the proposed GAC Feed

Pump Station, we recommend that this excavation be shored during construction.

24-Inch GAC Feed Pump Station Overflow — The proposed invert level for this
alignment will be about El. 516.5 feet at the proposed GAC Feed Pump Station
until the crest of the fill embankment where the pipe will outlet into the existing
eroded channel to the northeast of the proposed detention pond at about EI.
4855 feet. The portions of the alignment that run parallel to the existing
Chemical Building will not be within the influence of the bearing for the Chemical
Building. Test Borings SED3, 102 (970209E), GAC8 and 6 (050386E) are
closest to this alignment. These test borings indicate that fill and/or native fluvio-

lacustrine soils will be encountered to the proposed invert levels.

54-inch Chemical Feed Trench — A profile of this alignment was not completed
as of the date of this report. The detail on the Project Plan indicates that the
trench will be a pre-cast concrete structure that is 32.5 inches tall. The proposed
GAC/PT building will bear on deep foundations in the rock so depth of this feed
trench is not critical with respect to bearing influence of this building. However, a
portion of the feed trench is shown parallel and close to the west wall of the
Chemical Building. We recommend that a 2H:1V relationship be maintained
between the invert level of the Feed Trench and the bearing elevation of about
516 feet of the existing Chemical Building.
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We recommend that the GAC Feed Pump Station Overflow pipe and the overflow pipe
to the same swaie from the GAC/PT Building be constructed using gasketed, waterproof
joints to reduce the possible water loss into the surrounding soils on the slope north of
the existing Chemical Building and north of the GAC/PT Building. Additionally, we
recommend that the overflow pipes be bedded on, and the trench backfilled with, clean,
free-draining grave! from the points where they exit the Buildings to the headwalls
where they enter the drainage swale. Backfill above the gravel should be compacted
clay. A minimum ten (10) foot length of perforated pipe should be placed at the bottom
of each pipe trench terminus and connected to an outlet in the headwall face. This
gravel backfill and outlet pipe will allow any water seepage in the trench to be drained

rather than penetrate into the slope soils.

It is noted that there are portions of the proposéd pipelines that will run parallel with
sections of the existing Chemical and Filter Building walls. We recommend that the
locations and elevations of all pipes and other utilities for this project be designed such
that the relationship between the bottoms of the trenches for the pipes/utilities and all
existing and proposed foundations be 2 horizontal to 1 vertical, or flatter. Wherever this
relationship cannot be maintained, an approved shoring system should be installed to
provide support to adjacent structures and infrastructure during the installation of the
pipes, and the specified degree of compaction of the trench backfill should be increased
to 98 percent, ASTM D698.

The excavations for all utility/pipe trenches must be made in a manner that provides for
the safety of workers in the excavations and protects existing ground, structures, and
infrastructure adjacent to the excavations from damage. The excavations should be
braced, shored, sloped, or otherwise stabilized in a manner that satisfies all safety
concerns and all federal, state, and local regulations. The responsibility of maintaining
safe working conditions in the excavations and for protecting ground, structures, and

infrastructure adjacent to the excavations should be the Contractor’s.

Normal and recommended utility construction practice is to bed and backfill pipes with
granular fill to 6-inches above the crown of the pipe, and then complete the backfilling
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up to ground surface with well-compacted clay soils. Compaction of trench backfill to a

moist, firm, dense condition is important for all pipelines. We recommend that all
pipeline backfill for this project be placed in shaliow level layers, 6 to 8 inches in
thickness, and compacted to densities not less than 95 percent of the standard Proctor
maximum dry density, ASTM D698. We recommend that pipe trench granular backfill
be limited to pipe bedding and to 6-inches above the pipe. All granular backfill should
be compacted to at least 75 percent relative density, per ASTM D4253 and D4254.

The Contractor also should be responsible for maintaining the stability of all existing
utilities during the installation of utility/pipe lines. This includes, but is not limited to, the
12-inch diameter storm sewer north of the exiting Chemical Building, as well as the 8-
inch diameter sanitary sewer, 15-inch diameter storm sewer, and 36-inch diameter
water lines west of the existing Chemical Building. The storm sewer and other utilities
must be protected, braced, supported, and maintained in service during construction of
these pipelines, and must be re-supported with compacted bedding and backfill as the
work is completed.

10.12 Tunnel Structure

As previously noted, the existing Tunnel Structure will be compietely demolished. The
Tunnel Structure demolition will allow access to the area occupied by the existing north
Clarifier/Flocculation Basin for demolition and construction activities. The structural fill
and backfill of this excavation shouid conform to the recommendations in Section 10.3
of the report.

11.0 CLOSURE
The conclusions and recommendations of this report have been derived by relating the

general principles of the discipline of Geotechnical Engineering to the proposed
construction outlined by the Project Characteristics section of this report. Because
changes in surface, subsurface, climatic, and economic conditions can occur with time
and location, we recommend for our mutual interest that the use of this report be

restricted to this specific project.
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Our understanding of the proposed design and construction is based on the documents
and information provided to us at the time this report was prepared and which are
referenced in the Project Description section of this report. Any changes or
modifications which are made in the field during the construction phase which alter site
grading, structure locations, infrastructure or other related site work should also be
reviewed by a qualified Geotechnical Engineer prior to their implementation.

Recommendations have been provided in the various sections of this report. The report
shall, therefore, be used in its entirety. The Designer should see that all parties have
the entire report with all possible supplementary information for their respective use and
that they understand the intent of the contents. This report is not a bidding document
and shall not be used for that purpose. Anyone reviewing this report must interpret and
draw conclusions regarding specific construction techniques and methods each
chooses to use.
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APPENDIX
ASFE Report Information
Tabulation of Laboratory Tests
Unconfined Compressive Strength Test Forms - Sail
Unconfined Compressive Strength Test Forms - Rock
Consolidation Test Forms
Moisture-Density Test Form
Test Boring Logs, 081069E

Test Boring Logs, 75126E, 86079E, 87189E, 90044E, 970209E, 010563E, 010777E,
050270E, 050386E and 060581E

Soil Classification Sheet
| Rock Weathering and Strength Classification Sheet
Cross Section B-B, Drawing 081069E-300
Cross Section C-C, Drawing 081069E-400
Revised Boring Plan, Drawing 081069E-100 (In Pocket)

Cross Section A-A, Drawing 081069E-200 (In Pocket)
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THELEN ASSQCIATES, INC.

1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPOF
GEOTECHNIC
ADVANCED T
TAYLOR MILL
081069E
Page 1of 7

#Number: umb
GAC-101 1B 0.4 1.5 23.9
2 2.5 4.0 20.2
3 5.0 6.5 21.1
4 7.5 9.0 245
5 10.0 11.5 238 31 21 10
6 12.5 14.0 20.8
7 15.0 16.5 20.7
8 17.5 19.0 20.8
9 20.0 21.5 25.2
10 22.5 24.0 27.5
11 25.0 26.5 16.3
12 30.0 31.5 21.5
13 35.0 36,5 11.6
14 40.0 40.7 9.3
15 45.0 45.5 12.0
GAC-102 1 0.0 1.5 18.3
2 2.5 4.0 13.2
K] 50 8.5 23.4 38 22 16
4A 7.5 8.0 22.0
4C 8.5 9.0 23.2
5 10.0 11.5 22.6
5] 12.5 14.0 20.7
7 15.0 16.5 224
8 17.56 19.0 20.1
9 20.0 21.5 25.3 Y 19 12
10 22.5 24.0 24.5
11 25.0 26.5 24.3
12 30.0 31.5 24 1




THELEN ASSOCIATES, INC.

1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPOF
GEOTECHNIC
ADVANCED 1
TAYLOR MILL
081089E
Page 2 of 7

GAC-102 13 35.0 36.5 25.6 30
14A 40.0 40.5 24.2
148 40.5 41.5 14.7
15 45.0 45.5 9.6
16 50.0 50.5 8.6
GAC-103 PT-2 2.5 3.0 23.1 163.9 2960
3 3.5 5.0 20.3
4 5.0 6.5 21.7
5 7.5 9.0 18.3 38 22 17
7 12.0 13.5 17.8
GAC-104 PT-2 2.5 3.0 26.7 98.0 2620
3 35 5.0 21.8
4 5.0 6.5 20.0
5 75 9.0 16.5
6 10.0 11.6 16.3
8 12.0 13.5 18.0
9 15.0 16.5 18.0
10 17.5 19.0 17.2
11 20.0 215 10.7
12 225 23.0 6.6
13 250 255 6.0
14 275 28.0 59
GAC-105 BAG 1.5 3.0 235 106.8 16.9
DP-1 1 0.0 1.5 25.7
2 2.5 4.0 19.4 39 23 16




THELEN ASSOCIATES, INC.

1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPO
GEOTECHNI
ADVANCED 1
TAYLOR MILI
081069E
Page 30f 7

DP-1 3 6.5 19.4
4 . 9.0 22.4
PT-5 11.5 12.0 23.7 101.8 1190
6 12.0 13.5 25.6
7 15.0 16.5 21.1
8 17.5 19.0 228
GAC-1 2 2.5 4.0 25.8
3 5.0 6.5 21.5
4 7.5 9.0 21.8
5 10.0 11.5 22.4
7 15.0 16.5 19.4
9 20.0 215 18.1
11 25.0 26.5 23.1
12 30.0 31.5 14.4
13 35.0 36.0 9.8
14 40.0 40.5 7.0
GAC-2 1 0.0 1.5 21.5
2 2.5 4.0 134
3 5.0 6.5 208
4 7.5 9.0 17.1
5 10.0 11.5 13.7
6 12.5 14.0 215
7 15.0 17.0 231 27 19 6 108.6 3600
8 17.0 18.6 25.6
9 20.0 22.0 22.2 107.8 3670
10 22.0 23.5 23.2
1 25.0 26.5 26.2
12 30.0 315 20.7 51 26 25




THELEN ASSOCIATES, INC.
1398 COX AVENUE
ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPOF
GEOTECHNIC
ADVANCED T
TAYLOR MILL
081069E
Page 4 of 7

GAC-2 13 35.0 36.0 243 45 26 19 104.0
15 40.0 41.5 18.0
16 45.0 46.5 17.6
GAC-3 1 0.0 1.5 16.2
2 25 4.0 16.8
4 7.5 9.0 14.2
5 10.0 12.0 23.0 47 23 24 104.3 4230
7 15.0 16.56 233
9 20.0 21.5 18.5
11 25.0 26.5 208
12 30.0 31.5 18.0
14 42.3 42.8 5.7 153.5
GAC-4 1 0.0 1.5 21.2
3 5.0 6.5 16.1
4 7.5 9.0 171
5 10.0 10.4 17.7
6 12.5 14.0 15.8
3 17.0 18.5 17.4
g 20.0 21.5 16.4
10 22.5 234 9.0
11 25.0 255 6.8
12 30.0 30.5 5.1
GAC-5 1 0.0 1.5 17.9
3 5.0 6.5 21.9
4 75 9.0 24.4
5 10.0 11.5 245
6 12.5 14.0 24.9




THELEN ASSQOCIATES, INC.

1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPOI
GECTECHNIC
ADVANCED T
TAYLCOR MILL
08106SE
Page 5of 7

GAC-8 1 0.0 1.5 19.0
2 2.5 4.0 19.7
3 5.0 7.0 23.0
5 10.0 11.5 29.9
7 15.0 16.5 26.8
9 20.0 21.5 221
11 25.0 26.5 23.6
12 30.0 31.5 27.8
13 35.0 36.5 253
13A 37.7 38.3 43
14 40.0 41.5 22.8
14A 420 42.5 7.0
15 45.0 46.5 249 30 19 | 11
16 50.0 51.5 23.4
17 55.0 56.5 21.3
18 60.0 61.5 21.3
19 65.0 66.5 10.4
20 70.0 70.5 11.2
22A 73.2 737 0.2 168.8 p
22B 74.8 75.3 6.1 145.3
22C 76.1 76.5 4.4
22D 78.0 78.5 3.1
SED-1 1 0.6 2.1 18.2
3 5.0 6.5 27.9




" THELEN ASSOCIATES, INC.

1398 COX AVENUE

ERLANGER, KENTUCKY 41018-1002

TABULATION OF LABORATORY TESTS

FINAL REPOI
GEOTECHNK
ADVANCED T
TAYLOR MILL
081069E
Page 6 of 7

SED-1 4 7.5 9.0
: 6 125 140 18.5
8 17.5 18.0 26.0 33 21 12
10 22.5 24.0 19.3
12 30.0 31.5 258
13 35.0 36.5 19.5
14 40.0 40.5 19.4
15 450 46.5 17.4
17 55.0 56.5 17.6
18 60.0 60.2 1.6
SED-2 1 06 2.1 2.5 SED-2
3 5.0 6.5 28.5
5 10.0 11.5 254
7 15.0 16.5 224
9 20.0 21.5 23.0
11 25.0 26.5 26.3
13 35.0 36.5 21.2
16 45.0 46.5 12.8 33 18 15
16 50.0 50.4 14.5
SED-3 1 1.0 2.5 191
3 5.0 6.5 25.7
5 10.0 11.5 255
7 15.0 16.56 21.4
9 20.0 21.5 23.2
11 25.0 26.5 25.6
13 35.0 36.5 223
14 40.0 41.5 21.3




THELEN ASSOCIATES, INC.
1398 COX AVENUE
ERLANGER, KENTUCKY 41018-1002

TABULAleN OF LABORATORY TESTS

FINAL REPOF
GEOTECHNIC
ADVANCED T
TAYLOR MILL
0810639E
Page 7 of 7

SED-3
o 16 50.0 51.5

17 55.0 56.5
18 60.0 61.2
19 65.0 65.4

SED-4 1 0.8 2.3 25.6
3 5.0 6.5 20.6
5 10.0 11.5 255
7 15.0 16.5 25.5
9 20.0 21.5 26.7
11 25.0 265 23.2
13 35.0 36.5 26.0
15 45.0 46.5 22.5 65 23 32
17 55.0 56.5 16.5 '
19 65.0 66.5 93




TH E L E N ASSOCIATES, INC. www.thelenassoc.com

Geotechnical ® Testing Engineers Offices
Erlanger, Kentucky
v * 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Cincinnati, Ohio
Dayton, Ohio

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE
CLIENT : Malcolm Pimie, Inc.

PROJECT: Geotechnical Exploration, Advanced Treatment Upgrades, Taylor Mill Treatment Plant
LOCATION: Taylor Mill, Kentucky

PROJECT NO.: 081069E
BORING NO.: GAC-103 SAMPLE NO.: PT-2 DEPTH (ft.): 2.5-3.0
SAMPLE DESCRIPTION: Mottled brown and dark brown very moist stiff SILTY CLAY

SAMPLE OBTAINED BY: Shelby Tube CONDITION: Undisturbed DATE: 3/26/2010
NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in) 2.4 —7—‘ CAN NUMBER ES
HEIGHT (in.) 5.54 WET WEIGHT + CAN (bs)  3.54
HEIGHT TO DIAMETER RATIO 195 DRY WEIGHT + CAN (lbs)  3.05
AVERAGE AREA (sq. ft.) 0.0439 | WEIGHT WATER (Ibs.) 0.49
VOLUME (cu. ft.) 0.0203 WEIGHT CAN (Ibs.) 0.95
WET WEIGHT (lbs.) 2.59 ' WEIGHT SOLID (lbs.) 2.10
DRY WEIGHT (Ibs.) 2.11 MOISTURE (%) 23.1
DRY DENSITY (pcf) 103.9
PROVING RING NO.: 22714 ’
DEFORM CORR. 3,500
DIAL LOADDIAL| LOAD |STRAIN| AREA | STRESS
(0.001in.) | (0.001in) | (Ibs.) (%) (ft?) (psf) 3,000
0 D 0.0 00 |00439] 0 /\
25 41 136 05 |00441] 300 2 500 A
50 68 32.0 09 | 00443 | 497 ' ,
75 97 31.0 14 | 0.0445| 697 = /
100 123 39.1 18| 0.0447 | 875 4 2,000 /
150 172 543 27 00451 ] 1,004 a /
200 218 68.6 36 |0.0455| 1,507 2 1500
250 259 81.3 45 |0.0459] 1,770 &
300 296 928 54 | 00464 | 2,001 /
350 355 1018 | 63 | 00468 | 2.175 1,000
400 350 109.6 | 7.2 | 00473| 2.318 /
450 373 1167 | 84 | 0.0477 | 2,445 500
500 395 1236 | 00 | 00482 2,563
550 414 1295 | 9.0 | 0.0487 | 2,659 0
600 431 134.8 | 108 | 0.0492 | 2,739
650 446 139.4 | 11.7 [ 0.0497 | 2.805 0.0 5.0 s";?'.‘o(%) 15.0 200
700 457 1476 | 126 | 0.0502| 2,941
750 460 1500 | 135 | 0.0507 | 2,956 AVERAGE RATE OF STRAIN TO FAILURE (%/min) | 0.5
775 460 1500 | 14.0 | 0.0510 | 2,940 STRAIN AT FAILURE (%) 13.5
800 458 1484 | 144 | 0.0513 | 2,895 UNCONFINED COMPRESSIVE STRENGTH (psf) 2,960
SHEAR STRENGTH (psf) 1,480

REMARKS :



T H E L E N ASSOCIATES, INC. www.thelenassoc.com

Geotechnical  Testing Engineers ‘ Offices
Erlanger, Kentucky
v » 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Cincinnati, Ohio
Dayton, Ohio

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pimie, Inc.
PROJECT: Geotechnical Exploration, Advanced Treatment Upgrades, Taylor Mill Treatment Plant
LOCATION: Taylor Mill, Kentucky

PROJECT NO.: 081069E
BORING NO.: GAC-104 SAMPLE NO.: PT-2 DEPTH (ft.): 2.5-3.0
SAMPLE DESCRIPTION: Mottled brown, trace dark gray very moist stiff SILTY CLAY, trace sand with roots and iron oxide stains

SAMPLE OBTAINED BY: Shelby Tube CONDITION: Undisturbed DATE: 3/26/2010
NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 2.82 CAN NUMBER G-8
HEIGHT (in.) 5.54 WET WEIGHT + CAN (ibs.)  3.37
HEIGHT TO DIAMETER RATIO 1.97 DRY WEIGHT + CAN (lbs.)  2.84
AVERAGE AREA (sq. ft:) 0.0433 WEIGHT WATER (Ibs.) 0.52
VOLUME (cu. ft.) 0.0200 WEIGHT CAN (lbs.) 0.89
WET WEIGHT (lbs.) 2.48 P, WEIGHT SOLID (Ibs.) 1.95
DRY WEIGHT (Ibs.) 1.96 MOISTURE (%) 26.7
DRY DENSITY (pcf) 98.0 /
PROVING RING NO.: 22714
DEFORM CORR. 3,000
DIAL LOAD DIAL| LOAD |STRAIN| AREA | STRESS
(0.001in) | (0.001in) | (bs) (%) | @3 (psf) L —
0 5 0.0 00 ] 00433] O 2,500
25 15 55 05 100435 127 /
50 29 9.9 0.9 |0.0437 | 226 2,000 »
75 68 22.0 14 | 0.0439 | 501 =
100 104 332 | 18 |0.0441] 753 a /
125 134 425 2.3 | 00443 | 960 2 1,500
150 164 51.8 2.7 | 00445] 1,165 ]
175 193 60.5 3.2 | 0.0447 | 1,361 » /
200 219 68.9 36 |0.0449| 1535 1,000
250 265 83.2 45 |00453| 1,835
300 207 93.1 54 | 0.0458 | 2,085 500
350 319 100.0 6.3 | 00462 | 2,164
400 341 106.8 7.2 | 0.0466 | 2,290
450 358 112.1 81 |00471] 2,379 0
500 375 1174 | 9.0 | 0.0476| 2,467
550 389 121.7 9.9 |0.0480 | 2533 0.0 50 Strain (%) 10.0 15.0
600 302 1258 | 10.8 | 0.0485 | 2,591
650 410 1282 | 11.7 | 0.0490 | 2,615 AVERAGE RATE OF STRAIN TO FAILURE (%/min) | 0.6
675 412 1289 | 12.2 | 0.0493 | 2,615 STRAIN AT FAILURE (%) 1.7
700 407 127.3 | 12.6 | 0.0495] 2,570 UNCONFINED COMPRESSIVE STRENGTH (psf) 2,620
SHEAR STRENGTH (psf) 1,310
REMARKS :



TH ELENASSOCIATES, INC. www. thelenassoc.com

Geotechnical e Testing Engineers Offices
Erlanger, Kentucky
v « 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Cglc;:naﬁb?lhio
ayton, 18]

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE
CLIENT : Malcolm Pimie, inc.

PROJECT: Geotechnical Exploration, Advanced Treatment Upgrades, Taylor Mill Treatment Plant
LOCATION: Taylor Mill, Kentucky

PROJECT NO.: 081069E
BORING NO.: DP-1 SAMPLE NO.: PT-5 DEPTH {(ft.): 10.2-10.6
SAMPLE DESCRIPTION: Mottled brown, trace dark brown, trace gray very moist medium stiff SILTY CLAY with iron oxide stains

SAMPLE OBTAINED BY: Shelby Tube CONDITION: Undisturbed DATE: 3/26/2010
NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 2.86 S CAN NUMBER S-13
HEIGHT (in.) 5.27 WET WEIGHT + CAN (Ibs.)  3.37
HEIGHT TO DIAMETER RATIO 1.85 DRY WEIGHT + CAN (ibs.) 2.90
AVERAGE AREA (sq. ft.) 0.0445 WEIGHT WATER (bs.) 0.47
VOLUME (cu. ft.) 0.0195 WEIGHT CAN (Ibs.) 0.91
WET WEIGHT (bs.) 2.46 WEIGHT SOLID (lbs.) 1.98
DRY WEIGHT (Ibs.) 1.99 MOISTURE (%) 23.7
DRY DENSITY (pcf) 101.8 / / J \
PROVING RING NO.: 22714 £ _
DEFORM CORR. 1,400
DIAL LOAD DIAL| LOAD |STRAIN AREA STRESS
(0.001in) | (0.001in.) | (Ibs) (%) (ft2) (psf) 1.200
0 0 0.0 00 |00445] 0O —
25 24 83 | 05 |00447] 186 © 000 Pl
50 39 13.0 0.9 | 0.0440| 289 ' /
75 52 17.0 1.4 | 0.0451 | 377 = /
100 64 20.7 1.9 | 0.0453 | 458 8 800
150 86 27.6 28 | 00458 603 a /
200 109 34.7 38 | 00462 | 752 @ 500
250 126 40.0 47 | 0.0467 | 857 n
300 138 43.7 57 |0.0471| 928 400
350 149 47.2 6.6 | 0.0476| 990
400 | 158 | 500 7.6 | 0.0481] 1,038 /
450 166 52.4 85 | 0.0486] 1,079 200
500 170 53.7 95 [ 0.0401] 1,093
550 177 55.9 10.4 | 0.0496 | 1,125 0
600 181 57 1 114 | 0.0502| 1,138
700 191 502 | 133 [00513] 1.174 0.0 50 sn,;?,“o(%) 15.0 20,0
750 195 61.4 14.2 | 0.0518 | 1,185
800 198 62.4 15.2 | 0.0524 | 1,190 AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.3
850 198 62.4 161 | 0.0530 | 1,177 STRAIN AT FAILURE (%) 15.2
900 197 62.1 171 | 0.0536 | 1,158 UNCONFINED COMPRESSIVE STRENGTH (psf) 1,190
SHEAR STRENGTH (psf) 595
REMARKS :



TH E I-E NASSOC!ATES, INC.

Geotechnical o Testing Engineers

v @& 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408
’ O 2140 Waycross Road / Cincinnati, Ohio 45240-2719 / 513-825-4350 / Fax 513-825-4756
www. thelenassoc.com

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE
CLIENT : Malcolm Pimie, Inc.

PROJECT: Geotechnical Exploration, Advanced Treatment Facilities
LOCATION: Taylor Milt, Kentucky

PROJECT NUMBER: 081069E
BORING NO.. GACZ SAMPLE NO.: 7 DEPTH (ft.): 15.0-17.0
SAMPLE DESCRIPTION: Brown, some gray moist medium stiff SILT CLAY, with silt and fine sand seams (varved)

SAMPLE OBTAINED BY: Shelby Tube CONDITION: Undisturbed DATE: 1/12/2009
NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 287 [ — CAN NUMBER 515
HEIGHT (in.) 5.68 WET WEIGHT + CAN (lbs.) 3.62
HEIGHT TO DIAMETER RATIO 1.98 DRY WEIGHT + CAN (Ibs.) 3.22
AVERAGE AREA (sq. ft.) 0.0451 WEIGHT WATER (Ibs.) 0.40
VOLUME (cu. ft.) 0.0213 > WEIGHT CAN (ibs.) 0.91
WET WEIGHT (lbs.) 2.71 WEIGHT SOLID (lbs.) 2.31
DRY WEIGHT (ibs.) 2.32 MOISTURE (%) 171
DRY DENSITY (pcf) 108.6 L{ [
PROVING RING NO.: 22714
DEFORM CORR. 4,000
DIAL |LOADDIAL| LOAD [STRAIN| AREA | STRESS
(0.001in) | (0.001in) | (bs) | (%) | (%) | (psh 3,500 e
0 0 0.0 0.0 | 0.0451 0 /
25 18 6.5 0.4 | 004521 143 3,000
50 30 10.2 0.8 | 0.0455| 224 /
75 48 5.8 13 | 0.0457 | 348 = 2,500 A
100 61 198 1.8 | 0.0459 | 432 2 /
125 85 27.3 22 |0.0461| 592 @ 2,000
150 118 37.5 26 | 00463 | 811 2 /
175 150 475 31 1 0.0465]| 1,021 n 1,500 /
200 190 50.9 35 | 0.0467 | 1,283 /
250 285 894 44 |0.0471| 1,897 1,000
300 354 110.8 5.3 | 0.0476 | 2,330
350 420 131.3 6.2 | 0.0480{ 2,736 500
400 459 149.2 70 | 0.0485] 3,078
425 468 156.1 75 | 0.0487 | 3,208 0
450 476 162.2 79 |0.0489] 3,316
475 483 167.6 8.4 |0.0492] 3,410 00 20 40 s,,fi‘,? (% 80 100 120
o)
500 489 172.2 8.8 | 00494 | 3,487
525 495 176.9 9.2 |0.0496| 3563 AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.0
550 498 179.2 97 |0.0499| 3,592 STRAIN AT FAILURE (%) 10.1
575 500 180.7 10.1 | 0.0501 | 3,605 UNCONFINED COMPRESSIVE STRENGTH (psf) 3,600
600 500 180.7 | 10.6 | 0.0504 | 3,587 SHEAR STRENGTH (psf) 1,800
REMARKS :




TH EI-E NASSOCIATES, INC.

Geotechnical e Testing Engineers

4

@ 1398 Cox Avenue / Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408

O 2140 Waycross Road / Cincinnati, Ohia 45240-2719 / 513-825-4350 / Fax 513-825-4756

www.thelenassoc.com

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pirnie, inc.

PROJECT: Geotechnical Exploration, Advanced Treatment Facilities

LOCATION: Taylor Mill, Kentucky

PROJECT NUMBER: 081069E
BORING NO.: GAC2

SAMPLE NO.: 9

DEPTH (ft.). 20.0-22.0

SAMPLE DESCRIPTION: Mottled brown, trace gray moist stiff SILTY CLAY, with silt seams and iron oxide stains (varved)

SAMPLE OBTAINED BY: Shelby Tube

CONDITION: Undisturbed

DATE: 1/12/2009

_NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 2.86 R CAN NUMBER S19
HEIGHT (in.) 5.60 ’&/ WET WEIGHT + CAN (ibs.) 3.59
HEIGHT TO DIAMETER RATIO 1.96 DRY WEIGHT + CAN (lbs.) 3.17
AVERAGE AREA (sq. ft.) 0.0446 WEIGHT WATER (Ibs.) 0.42
VOLUME (cu. ft.) 0.0208 WEIGHT CAN (ibs.) 0.95
WET WEIGHT (Ibs.) 2.67 (( WEIGHT SOLID (1bs.) 223
DRY WEIGHT (Ibs.) 224 MOISTURE (%) 18.9
DRY DENSITY (pcf) 107.8
PROVING RING NO.: 22714

DEFORM - | CORR. 4,000
DIAL LOAD DIAL| LOAD |STRAIN| AREA | STRESS
(0.001in.) | (0.001in.) | (ibs.) (%) (%)} (psf) 3,500 B
0 5 0.0 00 ]00446] O /
25 45 14.8 0.4 | 00448 ] 331 3,000
50 95 304 0.9 | 00450 675 /
75 160 50.6 13 | 0.0452| 1,118 o 2,500
100 210 66.1 1.8 0.0454 | 1,455 a
125 270 84.7 22 |0.0456| 1,857 @ 2,000
150 330 103.4 2.7 | 0.0458 | 2,255 g /
175 390 122.0 3.1 | 0.0461] 2,650 A 1,500 /
200 440 137.6 36 | 0.0463 | 2,973 /
225 472 159.2 4.0 0.04656 | 3,425 1,000
250 284 1684 | 4.5 | 0.0467 | 3,606 /
275 489 1722 49 | 0.0469 | 3,671 500 /|
300 485 169.2 54 |0.0471] 3,580
0
0.0 10 20 30 40 50 6.0
Strain (%)
AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.0
STRAIN AT FAILURE (%) 4.9
UNCONFINED COMPRESSIVE STRENGTH (psf) 3,670
SHEAR STRENGTH (psf) 1,835
REMARKS :
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www.thelenassoc.com

UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pimie, Inc.

PROJECT:

LOCATION:

Geotechnical Exploration, Advanced Treatment Facilities
Taylor Miil, Kentucky

PROJECT NUMBER: 081069E

BORING NO.: GAC2

SAMPLE NO.: 13

DEPTH (ft.): 35.0-36.0

SAMPLE DESCRIPTION: Brown, trace gray moist stiff SILTY CLAY, with randomly oriented limestone and shale fragments

SAMPLE OBTAINED BY: Shelby Tube

CONDITION: Undisturbed

DATE: 1/12/2009

NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 2.88 T CAN NUMBER LP-6
HEIGHT (in.) 5.63 WET WEIGHT + CAN (ibs.) 352
HEIGHT TO DIAMETER RATIO 1.96 DRY WEIGHT + CAN (Ibs.) 3.10
AVERAGE AREA (sq. ft.) 0.0452 WEIGHT WATER (Ibs.) 0.42
VOLUME (cu. ft.) 0.0212 WEIGHT CAN (Ibs.) 0.90
WET WEIGHT (ibs.) 2.62 WEIGHT SOLID (Ibs.) 2.20
DRY WEIGHT (ibs.) 2.21 MOISTURE (%) 18.9
DRY DENSITY (pcf) 104.0
PROVING RING NO.: 22714
DEFORM CORR. 3,500
DIAL LOADDIAL | LOAD |STRAIN} AREA | STRESS
{0.001in) | (0.001in) | (bs) | (%) | ) | (psh 3,000
0 0 0.0 0.0 | 0.0452 0 T
% 50 164 | 0.4 00454 361 2500 4
50 111 354 09 [00456] 776 ' Ve
75 154 48.7 13 | 0.0458 | 1,064 =~ /
100 190 50.9 1.8 | 0.0460 | 1,302 8 2,000
125 225 70.8 22 | 00462 | 1,532 2 /
150 263 82.6 2.7 | 0.0464 | 1,779 £ 1,500 f
175 203 61.9 31 ]0.0466 | 1.971 n
200 318 99.7 36 | 00468 2,128 /
250 359 1124 | 44 | 0.0473] 2.378 1,000
300 389 1217 53 | 0.0477 | 2,551 /
350 411 128.6 62 | 00482 | 2,669 500
400 428 133.8 71 | 0.0486 | 2,752
425 436 136.3 75 | 00489 | 2,790 0
450 442 138.2 8.0 | 0.0491| 2814
475 447 1200 | 8.4 | 0.0493 | 2,837 00 20 40 sm?i}? (%) 80 100 120
500 449 1415 8.8 | 0.0496| 2,854 _
525 451 143.0 9.3 | 0.0498 | 2,871 AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.2
550 455 1461 98 | 0.0501| 2,918 STRAIN AT FAILURE (%) 9.8
575 453 1446 | 10.2 | 0.0503 | 2,874 UNCONFINED COMPRESSIVE STRENGTH (psf) 2,920
SHEAR STRENGTH {psf) 1,460
REMARKS :
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UNCONFINED COMPRESSIVE STRENGTH OF COHESIVE SOIL, ASTM - D2166
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pimie, Inc.
PROJECT: Geotechnical Exploration, Advanced Treatment Facilities
LOCATION: Taylor Mill, Kentucky

PROJECT NUMBER: 081069E
BORING NO.: GAC 3 SAMPLE NO.: 5 DEPTH (ft.): 10.0-12.0
SAMPLE DESCRIPTION: Brown and gray moist stiff SILTY CLAY, with silt seams and limestone fragments

SAMPLE OBTAINED BY: Shelby Tube , CONDITION: Undisturbed DATE: 1/12/2009
_NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 2.86 | CAN NUMBER LP3
HEIGHT (in.) 5.65 WET WEIGHT + CAN (lbs.} 353
HEIGHT TO DIAMETER RATIO 1.98 DRY WEIGHT + CAN (Ibs.} 3.09
AVERAGE AREA (sg. ft.) 0.0446 WEIGHT WATER (lbs.) 0.44
VOLUME (cu. ft.) 0.0210 WEIGHT CAN (Ibs.) 0.90
WET WEIGHT (ibs.) 2.63 / WEIGHT SOLID (ibs.) 2.19
DRY WEIGHT (Ibs.) 2.19 MOISTURE (%) 20.0
DRY DENSITY (pcf) 104.3
PROVING RING NO.: 22714
DEFORM CORR. 4,500
DIAL LOADDIAL| LOAD |STRAIN| AREA | STRESS L ——
(0.001in) | (0.001in) | (bs.) (%) (t2) (psf) 4,000 -~
0 0 0.0 0.0 | 0.0446 0 3,500 ,/
25 54 176 04 | 0.0448| 394 ’ /
50 132 419 0.9 0.0450 930 3,000
75 215 67.7 13 | 0.0452 | 1,406 3 /
100 279 87.5 18 | 0.0454| 1,928 8 2,500
125 329 1031 22 | 0.0456 | 2,259 @ /
150 380 1189 2.7 | 00458 2,595 ® 2,000 /
175 420 1313 31 | 0.0460| 2853 b7 /
200 456 146.9 35 | 00463 3,176 1,500
225 471 158.4 40 | 0.0465] 3,409 /
250 484 1684 | 4.4 | 00467 | 3,608 1,000
275 495 176.9 49 |0.0469| 3,771 500 /
300 506 185.3 53 | 0.0471| 3,033
325 514 1915 58 | 0.0473| 4,045 0
350 521 196.8 62 | 0.0476| 4,139
375 528 202.2 66 | 00478 4232 0.0 20 4'&,3," (,,6 0 80 10.0
o)
400 529 203.0 71 | 0.0480 | 4,228
425 530 203.8 75 | 0.0482| 4,223 AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 0.7
450 528 202.2 8.0 |00485] 4,172 STRAIN AT FAILURE (%) 6.6
UNCONFINED COMPRESSIVE STRENGTH (psf) 4,230
SHEAR STRENGTH (psf) 2,115
REMARKS :
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UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE, ASTM - D2938
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcoim Pimie, Inc.
PROJECT: Geotechnical Exploration, Advanced Treatment Facilities TMTP

LOCATION: Taylor Mill, Kentucky

PROJECT NUMBER: 081069E

BORING NO.: GAC 3 SAMPLE NO.; 14 DEPTH (ft.): 42.3-42.8
SAMPLE DESCRIPTION: Gray moist very weak moderately weatherd medium bedded calcareous SHALE
BEDROCK FORMATION: Kope Formation DATE: 2/9/2009

SAMPLE OBTAINED BY: Rock Core CONDITION: Undisturbed LOAD DIRECTION 90° TO LITHOLOGY

--“-----a-

NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 1.64 | CAN NUMBER a16
HEIGHT (in.) 4.59 WET WEIGHT + CAN (ibs.)  2.04
HEIGHT TO DIAMETER RATIO  2.49 DRY WEIGHT + CAN (Ibs.) 1.98
AVERAGE AREA (sq. ft.) 0.0185 WEIGHT WATER (Ibs.) 0.06
VOLUME (cu. ft.) 0.0071 WEIGHT CAN (lbs.) 0.89
WET WEIGHT (lbs.) 1.15 WEIGHT SOLID (lbs.) 1.08
DRY WEIGHT (lbs.) 1.09 MOISTURE (%) 5.7
DRY DENSITY (pcf) 153.5
PROVING RING NO.: 19501 TEST TEMPERATURE: 70°F _

DEFORM | LOAD 80,000
DIAL DIAL .| LOAD [STRAIN|STRESS
(0.001in.) | (0.001in.)] (Ibs.) (%) (psf) 70,000
0 0 0 0.0 0
20 17 163 04 | 8824 60,000
40 65 508 0.9 | 27,504
60 85 652 1.3 | 35,288 & 50,000
80 101 767 1.7_| 41514 2 //
100 115 868 2.2 | 46,963 @ 40,000
120 132 990 2.6 | 53,578 2
140 151 1127 | 30 | 60,973 & 30,000
160 167 1,242 | 35 | 67,199
20,000 /
10,000
0 k |
0.0 1.0 2.0 3.0 4.0
Strain (%)
AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 1.1
STRAIN AT FAILURE (%) 3.5
UNCONFINED COMPRESSIVE STRENGTH (ksf) 67.2
SHEAR STRENGTH (ksf) 33.6
REMARKS :
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UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE, ASTM - D2938
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pimie, Inc.

PROJECT: Geotechnical Exploration, Advanced Treatment Facilites TMTP

LOCATION: Taylor Mill, Kentucky

PROJECT NUMBER: 081069E

BORING NO.: GAC 8 (
SAMPLE DESCRIPTION: Gray very strong unweathered thin to medium bedded medium to coarse crystalline grained

SAMPLE NO.: 22

locally fossiliferous LIMESTONE

BEDROCK FORMATION: Point Pleasant Formation

SAMPLE OBTAINED BY: Rock Core

CONDITION: Undisturbed

DEPTH (ft.): 73.2-73.7

DATE: 2/9/2009
LOAD DIRECTION 80° TO LITHOLOGY

NATURAL UNIT WEIGHT FAILURE SHAPE WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 187 B CAN NUMBER a3
HEIGHT (in.) 4.49 WET WEIGHT + CAN (lbs.) 1.95
HEIGHT TO DIAMETER RATIO 2.41 DRY WEIGHT + CAN (ibs.) 1.95
AVERAGE AREA (sg. ft.) 0.0190 WEIGHT WATER (lbs.) 0.00
VOLUME (cu. ft.) 0.0071 WEIGHT CAN (Ibs.) 0.92
WET WEIGHT (lbs.) 1.20 WEIGHT SOLID (ibs.) 1.03
DRY WEIGHT (ibs.) 1.20 MOISTURE (%) 0.2
DRY DENSITY (pcf) 168.8
PROVING RING NO.: ' QC200 TEST TEMPERATURE: 70°F

DEFORM| LOAD
DIAL DIAL LOAD |STRAIN| STRESS 3,000,000
(0.001 in.) | (0.001in)| (ibs.) (%) (psf)
0 0 0 0.0 0 2,500,000 -
5 3,585 3,585 01 | 188875
10 15,350 | 15,350 | 0.2 | 809,139
15 20,745 | 29,745 | 03 [1567,938] | 2,000,000
20 42,805 | 42,895 | 04 2,261,110 @
23 48,050 | 48,050 | 05 |2,532,843 2 1,500,000 -
@
5 /
1,000,000 /
500,000 /A
0
01 02 03 04 05 06
Strain (%)
AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 01
STRAIN AT FAILURE (%) 0.5
UNCONFINED COMPRESSIVE STRENGTH (ksf) 2,532.8
SHEAR STRENGTH (ksf) 1266.4

REMARKS :
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UNCONFINED COMPRESSIVE STRENGTH OF INTACT ROCK CORE, ASTM - D2938
UNIT WEIGHT AND NATURAL MOISTURE

CLIENT : Malcolm Pirnie, Inc.
PROJECT: Geotechnical Exploration, Advanced Treatment Facilities TMTP
LOCATION: Taylor Mill, Kentucky

PROJECT NUMBER: 081069E

BORING NO.: GAC 8 SAMPLE NO.: 22 DEPTH (ft.): 74.8-75.3

SAMPLE DESCRIPTION: Gray moist very weak slightly weathered to unweathered thin to medium bedded calcareous SHALE
BEDROCK FORMATION: Point Pleasant Formation DATE: 2/9/2009

SAMPLE OBTAINED BY: Rock Core CONDITION: Undisturbed LOAD DIRECTION 90° TO LITHOLOGY

NATURAL UNIT WEIGHT FAILURE SHAPE __WATER CONTENT AFTER SHEAR
AVERAGE DIAMETER (in.) 1.86 T GAN NUMBER 20
HEIGHT (in.) 418 WET WEIGHT + CAN (Ibs.) 1.88
HEIGHT TO DIAMETER RATIO  2.25 DRY WEIGHT + CAN (lbs.) 1.82
AVERAGE AREA (sq. ft.) 0.0188 WEIGHT WATER (lbs.) 0.06
VOLUME (cu. ft.) 0.0065 WEIGHT CAN (Ibs.) 0.89
WET WEIGHT (lbs.) 1.01 WEIGHT SOLID (lbs.) 0.93

DRY DENSITY (pcf) 145.3

PROVING RING NO.: 19901 TEST TEMPERATURE: 70°F

DEFORM | LOAD 80,000
DIAL DIAL LOAD |STRAIN|STRESS

(0.001in.) | (0.001 in)| (bs.) (%) (psf) 70,000 1~ /

0 0 0 0.0 0
20 32 271 05 | 14,441 60,000

40 64 501 1.0_| 26,707 /
60 91| 695 14 | 37,057
B0 | 125 940 19 | 50,090
100 160 1,192 | 24 | 63506
120 179 1329 | 2.9 | 70,789

50,000 /)
40,000 /

30,000 /
20,000 /
10,000 /

0

Stress (psf)

0.0 1.0 2.0 3.0 4.0
Strain (%)

AVERAGE RATE OF STRAIN TO FAILURE (%/min.) 0.7
STRAIN AT FAILURE (%) 2.9
UNGONFINED COMPRESSIVE STRENGTH (ksf) 70.8
SHEAR STRENGTH (ksf) 35.4

REMARKS :

I DRY WEIGHT (lbs.) 0.95 MOISTURE (%) 6.1
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ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF SOILS, ASTM D2435

PERCENT STRAIN VERSUS LOG OF PRESSURE VOID RATIO VERSUS LOG OF
‘ =
2
0.84 7
‘? 4 1\ 0-79 -
< N o
=
g 6 3 0.74 =
= o 0.69
k\\ > 0.64
10 X 0.59
12 0.54
0.01 0.1 1 10 100 0.01 0.1 1
VERTICAL EFFECTIVE STRESS (tsf) VERTICAL EFFECTIVE ¢
INITIAL FINAL
TRIM METHOD Cutting Shoe WATER CONTENT (%) 23.7 26.9
TEST CONDITION Inundated DRY UNIT WEIGHT (pcf) 93.5 96.1
SEAT LOAD (tsf) 0.05 VOID RATIO 0.8287 | 0.7378
TEST METHOD B SATURATION (%) 78.4 100.0

SAMPLE DESCRIPTION

Brown, trace gray m

oist medium stiff SILTY CLAY with silt seams, partially varve

GRAVEL| SAND SILT CLAY LL PL Pl USCS CLASSIFICATION SPI
27 19 6 CL-ML

[CLIENT Malcolm Pirnie, Inc. BORINC

PROJECT Geotechnical Exploration, Advanced Treatment Facility, TMTP, Taylor Mill, Ky. SAMPLI

PROJECT #

081069E| DATE [2/11/2009

DEPTH
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ONE-DIMENSIONAL CONSOLIDATION PROPERTIES OF SOILS, ASTM D2435

PERCENT STRAIN VERSUS LOG OF PRESSURE VOID RATIO VERSUS LOG OF |
0 )
= i
2 0.84 i
4 N 0.79 -
2 e o =
z 6 B 5 0.74
E 8 o 0.69 .
(7] o
10 S > 064
12 aX 0.59
14 ’ 0.54
0.01 0.1 1 10 100 0.01 0.1 1
VERTICAL EFFECTIVE STRESS (tsf) VERTICAL EFFECTIVE $
INITIAL FINAL
TRIM METHOD Cutting Shoe WATER CONTENT (%) 24 .1 28.6
TEST CONDITION Inundated DRY UNIT WEIGHT (pcf) 93.2 97.6
SEAT LOAD (tsf) 0.05 VOID RATIO 0.8425 | 0.7854
TEST METHOD B SATURATION (%) 78.7 100.0
SAMPLE DESCRIPTION Brown and gray moist stiff SILTY CLAY with silt seams and limestone fragments |
GRAVEL| SAND SILT CLAY LL PL Pl USCS CLASSIFICATION SPE
a7 23 24 CL
CLIENT Malcolm Pirnie, Inc. BORING
PROJECT Geotechnical Exploration, Advanced Treatment Facility, TMTP, Taylor Mill, Ky. SAMPLE
PROJECT # DEPTH |

081069E| DATE [1/8/2009




THELENassociates, Inc. i thelenassoc.com
Geotechnical ¢ Testing Engineers QOffices

Erlanger, Kentucky
v = 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-8400 / Fax 859-746-9408 Lexington, Kentucky .

Cincinnati, Ohio

Dayton, Ohio
STANDARD PROCTOR MOISTURE DENSITY TEST, ASTM D698, METHOD A
Malcolm Pirnie, Inc. 081069
dvanced Treatment Upgrades, TMTP, Taylor Mill, KY 3/29/2010

Boring GAC-105, Bag Sampie
Brown and gray moist medium stiff SILTY CLAY

1.5-3.0

106.8 17.0% 23.5%
110
)iz = ’\ Zero Air Voids Curve |
105
/ \\
- /
e
£ 100 / A
g / \
a \
/ \
[ \
a0 | ; \

5 10 15 20 25 30 35
Moisture Content (%)




TH E L E NASSOClATES, INC. www.thelenassoc.com

Geotechnical e Testing Engineers Offices
Erlanger, Kentucky

v + 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky
Cincinnati, Ohio

Dayton, Ohio
LOG OF TEST BORING
CLIENT: ___Malcolm Pimie, Inc. BORING # :GAC-101 (10f2)
PROJECT:___Geotechnical Exploration, Design Revisions, Advanced Treatment Facilities, TMTP, JOB#: 081063%E
LOCATION OF BORING:__As shown on Boring Plan, Drawing 081069E-3 Taylor Mill, Kentucky
SOIL DESCRIPTION STRATA | DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS Coet | e —
e Cond Blowa/g" No. |Type y
517.4 SURFACE 04 {inches)
517.0 TOPSOIL 1 1/3/3 tA IDS| 18
' 2.0 - 1B
515.4 Brown moist stiff SILTY CLAY.
- » : 1 4/4/5 2 [DS| 14
512.9 Mottled brown and olive gray moist stiff SILTY CLAY. 4.5 .
Brown moist very stiff SILTY CLAY, some clay with siit - 11 8/11/12 3 |ps| 18
510.4 tayers, partially varved. 7.0
:\f;;téetti zgtc]);vir:’or:o‘;i: (’;o V?a?; ;nmst medium stiff SILTY CLAY, 91 8/3/3 4 |ps| 18
507.9 e stains. 95 =
. , . . 10
Mottled brown moist to very moist medium stiff SILTY CLAY -]
with iron oxide stain (CL). - ! 21315 5 |D§| 13
505.4 12.0 .
V : I 3/4/5 6 |DS{ 18
Mottled brown moist medium stiff to stiff SILTY CLAY with _
iron oxide stains. ‘ 15 -
‘ - I 3/4/8 7 |{DS} 18
500.4 17.0 7
1 4/5/8 8 |DS| 18
Brown, trace gray moist very stiff SILTY CLAY, some clay
with silt layers, partially varved. 20—
a1 3/4/4 9 {DS} 18
495.4 220 -
Mottled brown, moist stiff SILTY CLAY, trace clay, trace ]
shale fragments with organics and limestone floaters. — 1 5/8110 10 (DS} 13
492.9 24.5 -
25
Brown moist very stiff SILTY CLAY with limestone floaters g1 12110112 11 {DS| 13
and shale fragments (colluvium). —
Datum MSL Hammer Wt. 140 Ibs. Hole Diameter 8 in. Foreman LW & GB /BD-1
Surf. Elev. 5174 ft. Hammer Drop 30 in. Rock Care Dia. - in. Engineer MAH
Date Stanted 3/8/10 Pipe Size 0.D.2 _in. Boring Method 3-1/4" HSA  Date Completed _3/8/10
SAMPLE CONDITIONS SAMPLE TYPE GROUNDWATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRSTNOTED _Trace @ 10.4 1. HSA - HOLLOW STEM AUGERS
| - INTACT PT - PRESSED SHELBY TUBE AT COMPLETION ...40.0 _ft. CFA - CONTINUQUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER _=-__hrs. = f. DC - DRIVING CASING
L - LOST RC - ROCK CORE BACKFILLED - _days MD - MUD DRILLING

STANDARD PENETRATION TEST - DRIVING 2" 0.D. SAMPLER ' WITH 140# HAMMER FALLING 307; COUNT MADE AT 6™ INTERVALS



l T H E L E NASSOC|ATES, INC. www. thelenassoc.com
Geotechnical » Testing Engineers Offices
Erlanger, Kentucky
‘ V « 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky
Cincinnati, Chio
Dayton, Qhio
} LOG OF TEST BORING
I CLIENT:  Malcolm Pirnie, Inc. BORING # GAC-101 (202)
PROJECT: Geotechnical Exploration, Design Revisions, Advanced Treatment Facilities, TMTP, JoBy: 081069E
LOCATION OF BORING: As shown on Boring Plan, Drawing 081069E-3 /ﬁ/lor Mill, Kentucky
SOIL DESCRIPTION STRATA | DEPTH SAMPLE
l ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS il Rcens : -
30 |Cond Blows/6” No. |Type (,“c":o'a,
' Brown moist very stiff SILTY CLAY with limestone floaters -1 4/5/8 12 |DS| 14
and shale fragments (colluvium). -
l 483 .4 34.0 -
35—
Interbedded brown, trace gray moist very soft highly 1 12/38/44 13 {DS] 18
. weathered SHALE and gray hard LIMESTONE (bedrock). ]
479.4 The shale is fissile. 38.0 —_
l 40—
- 41/50/2°
interbedded gray moist soft SHALE and gray hard ! 1/5072 141DS) 8
l LIMESTONE (bedrock). The shale is fissile. ]
l 471.9 ' | 455 | 45—
Bottom of test boring at 45.5 feet. —-4 1| - 508" 15 DS} 6
l 50—
l 55—
Datum MSL Hammer W1. 140 Ibs. Hole Diamester 8 in. Foremen LW & GB / BD-1
' Surf. Elev. 5174 ft. HammerDrop ___ 30 in. Rock Core Dia. - in. Engineer MAH
Date Started __ 3/8/M10 Pipe Size 0.D.2 in.  Boring Method 3-1/4" HSA  pate Completed 3/8/10
SAMPLE CONDITIONS SAMPLE TYPE GROUNDWATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPGON FIRSTNQTED _Trace @104 HSA - HOLLOW STEM AUGERS
I - INTACT PT - PRESSED SHELBY TUBE ATCOMPLETION ___ 400 1 CFA - CONTINUOUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUQUS FLIGHT AUGER AFTER__—__hrs. = ft. DC - DRIVING CASING
L - LOST RC - ROCK CORE BAGKFILLED =~ days MD - MUDDRILLING
l STANDARD PENETRATION TEST - DRIVING 2" O.D. SAMPLER 1 WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS
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Geotechnical * Testing Engineers Offices
) Erfanger, Kentucky

v * 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexingten, Kentucky
Cincinnati, Ohio

Dayton, Ohic
LOG OF TEST BORING
CLIENT; Malcolm Pirnie, Inc. BORING #:GAC-102 {10f2)
PROJECT:__Geotechnical Exploration, Design Revisions. Advanced Treatment Facilities, TMTP, JoB#: 0B1069E
LOCATION OF BORING:_As shown on Boring Plan, Drawing 081069E-3 /fgvlor Mill, Kentucky
SOIL DESCRIPTION STRATA | DEPTH SAMPLE
ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS Coet | hant) —
Cond Blows/6™ No. |Type .
521.0 SURFACE 0.0 {Inchas)
Mixed brown moist stiff FILL, silty clay and topsoil, with -1 3/4/5 1 )Dbs} 13
519.0 limestone fragments. 2.0 -
Mixed brown moist very stiff FILL, silty clay, trace fine to a1 7/8/8 2 |DS| 13
coarse gravel with cinders and asphalt fragments. 4.5 -
516.5 5
Mixed dark green, trace brown very moist soft to medium a1 3/2/3 3 |IDS| 8
stiff FILL, silty clay, trace sand and fine to coarse gravel with 7.0 .
514.0 limestone fragments, organics and cinders (CL). 8.0
. _ A 1 2/3/4 4A |DS| 18
513.0 Mixed brown moist stiff to very stiff FILL, silty clay. 95 28
10
5125 | TOPSOIL 1 4/5/6 5 {DS| 12
5115 | Mottied brown, some dark gray moist very stiff SILTY CLAY. / j1224
Mottled brown, trace gray very moist stiff SILTY CLAY with — 1 3/ 6 |DS| 14
509.0 limestone floaters. ‘ 14.5 152
Brown, some olive gray moist stiff to very stiff SILTY CLAY. 31 3/a/4 7 |DS| 18
506.5 17.0
504.0 Brown moist medium stiff SILTY CLAY, trace fine sand.
a1 3/4/7 8 |DS| 18
501.5 Mottled brown moist stiff to very stiff SILTY CLAY. 19.5 ]
20
Brown very moist medium stiff SILTY CLAY with wet silt a1 27313 9 |DS| 18
499.0 layers, partially varved (CL). 220
Brown very moist medium stiff to stiff SILTY CLAY with silt 11 3/4/7 10 |os| 18
496.5 layers, partially varved. 245
25—
i 3/4/6 11 |DS| 18
Mottled brown, trace olive gray moist very stiff SILTY CLAY, —
some clay, partially varved. —_
491.5 29.5 .
Datum MSL - Hammer Wt. 140 Ibs. Hole Diameter 8 in. Foreman LW & GB /BD-1
Surf. Elev. 521.0 ft. Hammer Drop 30 in. Rock Core Dia. - in. Engineer MAH
Date Started 3/8110 Pipe Size 0.D.2 _in. Boring Method 3-1/4" HSA  Date Completed _3/8/10
SAMPLE CONDITIONS SAMPLE TYPE GROUNDWATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRSTNOTED 80,220 _ # HSA - HOLLOW STEM AUGERS
| - INTACT PT - PRESSED SHELBY TUBE AT COMPLETION........ 440 ft. CFA - CONTINUOUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUOUS FLIGHT AUGER AFTER _=__hrs. - fi. DC - DRIVING CASING
L - LOST RC - ROCK CORE BACKFILLED_____ = days MD - MUD DRILLING

STANDARD PENETRATION TEST - DRIVING 2™ O.D. SAMPLER 1°' WITH 140# HAMMER FALLING 30"; COUNT MADE AT 6" INTERVALS



l T H E LE NASSOClATES, INC. www.thelenassoc.com
Geotechnical ¢ Testing Engineers Offices
) Er|f'mgen Kentucky
v * 1398 Cox Avenue, Erlanger, Kentucky 41018-1002 / 859-746-9400 / Fax 859-746-9408 Lexington, Kentucky
' Cincinnati, Ohio
- Dayton, Ohio
LOG OF TEST BORING
l CLIENT: Malcolm Pirnie, Inc. . BORING # GAC-102 (20f2)
PROJECT: Geotechnical Exploration, Design Revisions, Advanced Treatment Facilities, TMTP, Jop#: 081069E
LOCATION OF BORING: As shown on Boring Plan, Drawing 081069E-3 /ﬁylor Mill, Kentucky
SOIL DESCRIPTION STRATA | DEPTH SAMPLE
l ELEV. COLOR, MOISTURE, DENSITY, PLASTICITY, SIZE, PROPORTIONS il e .
30 Cond Blows/6" No. |Type (lnc‘:::c;s)
| Orange-brown to mottied orange and gray very moist stiff | 6/9/11 12 |DS] 18
plastic CLAY. .
. 488.0 330 —
35—
1 6/6/8 3 |DS 8
l Mottled brown, trace gray very moist stiff CLAY (CH). 1 1
I 480.5 405 | 40 —
Interbedded brown to olive brown, some gray moist very soft -1 817127 Jlﬁlé\ DS| 18
I highly weathered SHALE and gray hard LIMESTONE -
478.0 {bedrock). 43.0 —
-
| 45
Interbedded gray moist soft SHALE and gray hard 11 82/8" 15 IDS] 6
' LIMESTONE (bedrock). The shale is fissile.
' 470.5 50.5 | 50—
Bottom of test boring at 50.5 feet. -1 5076 16 1DS) 6
l 55—
Datum MSL Hammer Wt. 140 ibs. Hole Diameter 8 in. Foreman Lw & GB / BD-1
l Surf. Elev. 521.0 ft. Hammer Drop ___ 30 in.  Rock Care Dia, - in. Engineer MAH
Date Started ___3/8/10 Pipe Size 0.D.2  in. BoringMethod ___3-1/4" HSA _ pate Completed 3/8/10
SAMPLE CONDITIONS SAMPLE TYPE GROUNDWATER DEPTH BORING METHOD
D - DISINTEGRATED DS - DRIVEN SPLIT SPOON FIRSTNOTED .. 80,220 HSA - HOLLOW STEM AUGERS
[ - INTACT PT - PRESSED SHELBY TUBE AT COMPLETION.......440 . ft. GFA - CONTINUQUS FLIGHT AUGERS
U - UNDISTURBED CA - CONTINUQUS FLIGHT AUGER AFTER __=__hrs. - ft. DC - DRIVING CASING
L - LOST RC - ROCK CORE BACKFILLED ____~ days MD - MUD DRILLING
. STANDARD PENETRATION TEST - DRIVING 2" 0.D. SAMPLER 1* WiTH 140# HAMMER FALLING 30~; COUNT MADE AT 6" INTERVALS
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LOG OF TE