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VERIFIED APPLICATION

Pursuant to KRS 278.020 and 807 KAR 5:071, Section 3(1), Kentucky-American Water
Company (“KAW?”) requests the Commission to issue a Certificate of Public Convenience and
Necessity (“CPCN”) authorizing KAW to replace the lagoon liner at KAW’s wastewater
treatment facilities in Owen County, Kentucky. In support of this filing, KAW states as follows:

1. KAW is a corporation organized and existing under the laws of the
Commonwealth of Kentucky with its principal office and place of business at 2300 Richmond
Road, Lexington, Kentucky 40502. KAW can be contacted by e-mail via the e-mail addresses of
its counsel set forth below. KAW was incorporated on February 27, 1882 and is currently in
good standing in the Commonwealth of Kentucky.

2. KAW is a wholly-owned subsidiary of American Water Works Company, Inc.
(“AWW?™) and is engaged in the distribution and sale of water in its Central Division, consisting
of Bourbon, Clark, Fayette, Harrison, Jessamine, Nicholas, Rockcastle, Scott and Woodford
Counties and its Northern Division, consisting of Gallatin, Owen and Grant Counties. It
currently o.wns, operates and méintains potable water production, treatment, storage,

transmission and distribution systems for the purpose of furnishing potable water for residential,



commercial, industrial and governmental users in its service territory. KAW is also engaged in

the collection and treatment of wastewater in Bourbon, Clark, Owen, and Franklin Counties.

3. Facts Relied Upon to Show that the Project is Required by the Public

Convenience and Necessity. 807 KAR 5:001, Section 15(2)(a). KAW owns and operates a

wastewater treatment facility in Owen County, Kentucky. As is typical at such facilities, the
wastewater treatment process includes the use of a lagoon for the collection and holding of
wastewater and its sediment. That lagoon is lined with a 60 mil Hypalon (Chlorosulfonated
Polyethylene) liner which is designed to prevent the migration of wastewater sediment into the
surrounding ground and groundwater. Upon information and belief, the lagoon liner is leaking.
Since 2016, KAW has been working in conjﬁnction with the Kentucky Division of Water of the
Kentucky Department for Environmental Protection (“KDOW™) towards possible solutions for
the leaking liner. After considering various solutions and remedies, KDOW has advised that
KAW must replace the liner. A more cofnplete description of KAW’s investigation and
conclusion is set forth in the June 2018 Project Summary attached as Exhibit 1.

As explained in the Project Summary, KAW retained Consulting Services
Incorporated of Kentucky (“CSI”) in 2015 to assist KAW in its investigation to determine
whether the lagoon liner was leaking. CSI’s October 23, 2015 report of its investigation is
attached as Exhibit 2. That report is clear in its conclusion that the lagoon liner has significant
leaks.! As also explained in the Project Summary, KAW retained the GRW engineering firm to
advise KAW of possible solutions to address the leaking lagoon liner. GRW’s October 2016
Evaluation Report is attached as Exhibit 3. GRW concluded that the existing lagoon liner be

replaced with a new liner and that temporary treatment should be provided by three 1.5 million

! Exhibit 2, p. 11 of 12.



gallon temporary lagoons.> As described in the Project Surﬁmary, as the project was being
further considered, the issue of how to handle wastewater during wet events and when the lagoon
would be out of service required modifications to the project. 'In the end, the most reasonable
and cost-effective solution is to use-six mobile temporary treatment units.’

4. Copies of Required Permits. 807 KAR 5:001, Section 15(2)(b). KDOW has

approved the proposed project. That approval is reflected in the documents attached collectively
as Exhibit 4. Exhibit 4 consists of: (a) KDOW’s August 18, 2017 approval of the plans and
specifications for the project as it existed at that time; and (b) KDOW?’s June 11, 2018 approval
of the plans and specifications for the project after they had been modified to include the use of
six temporary mobile treatment tanks during the time the lagoon is out of service. These KDOW
approvals meet the requirements 807 KAR 5:071, Section 3(1)(b). Aside from KDOW’s
conclusion that replacement of the liner is required and KDOW’s related approval of the
replacement project, there are no other “franchises or permits” required for this project as
contemplated by 807 KAR 5:001, Section 15(2)(b).

5. A Full Description of the Proposed Location. 807 KAR 5:001, Section 15(2)(c).

The proposed location is at KAW’s Owenton Waste Water Treatment Plant at 235 Marshal
Gibson Lane in Owenton, Kentucky. In addition, Exhibits 2, 3, and 5% are replete with maps,
aerial photos, and drawings showing the location of the treatment plant and the relevant lagoon.

6. Three Copies of Maps of Suitable Scale Showing the Location of the Project. 807

KAR 5:001, Section 15(2)(d)(1). Exhibits 2, 3, and 5 are replete with maps, aerial photos, and
drawings showing the location of the treatment plant and the relevant lagoon. Those exhibits are

provided in hard copy and also on the included thumb drive.

% Exhibit 3, p. I-1.
* Exhibit 1, p. 3.
* As discussed below, Exhibit 5 is the engineering plans, specifications, and diagrams for the project.



7. Plans and Specifications and Drawings of the Project. 807 KAR 5:001, Section

15(2)(d)(2). The Plans and Specifications and Drawings are attached collectively as Exhibit 5.
Exhibit 5 includes both the Plans and Specifications as they existed in August 2017 and then as
modified to include the mobile treatment units in April 2018.

8. The Manner in Which KAW Plans to Finance the Project. 807 KAR 5:001,

Section 15(2)(e); 807 KAR 5:071, Section 3(1)(f). KAW will not finance this project as a stand-
alone item. Instead, it will use an appropriate mix of debt and equity to fund the project as
necessary.

9. Estimated Annual Cost of Operation. 807 KAR 5:001, Section 15(2)(f); 807

KAR 5:071, Section 3(1)(g). KAW estimates the annual cost of operation of the lagoon is
$4,400 with the majority of that related to the operation of the existing six electric aerators. It is
expected that the replacement liner itself will not influence the annual cost of operation.

10. Evidence of Financial Integrity as Will Insure the Continuity of Sewage Service.

807 KAR 5:071, Section 3(1)(a) requires a sewage utility to provide a copy of a valid third-party
beneficiary agreement guaranteeing the continued operation of sewage treatment facilities or
other evidence of financial integrity such as will insure the contintlity of sewage service. Rather
than incurring the expense of obtaining a third-party beneficiary agreement, KAW relies on its
own financial ir;tegrity as demonstrated by the content of the Financial Exhibit attached as
Exhibit 6. Among other things, the Financial Exhibit demonstrates KAW’s financial integrity
with assets totaling over $620 million and revenues for the first quaﬁer of 2018 over $29 million.
Additionally, as a wholly-owned subsidiary of AWW,’ KAW has access to favorable financing

by virtue of its participation in the American Water Capital Corporation borrowing program

> AWW is the largest and most geographically diverse publicly traded U.S. water and wastewater utility.



which the Commission has approved in numerous cases, the most recent of which was in Case

No. 2015-00400.°

11. Detailed Map of the Sewage Treatment Facilities Showing Location of Plant.

Effluent Discharge, Collection Mains, Manholes, and Utility Service Area. 807 KAR 5:071,
Section 3(1)(c). Exhibits 2, 3, and 5 are replete with maps, aerial photos, and drawings showing
the location of the tréatment plant and the relevant lagoon. Those exhibits are provided in hard
copy and also on the included thumb drive. Please also see Exhibit 7 which is a system map of
KAW’s wastewater operations in Owenton. Exhibit 7 is also on the enclosed thumb drive.

12.  Detailed Estimated Cost of Construction. 807 KAR 5:071, Section 3(1)(d). The

expected project cost is itemized in the Project Summary attached as Exhibit 1. In total, the
project is expected to cost approximately $1.5 million.

13.  Financial Exhibit. 807 KAR 5:071, Section 3(1)(e). A Financial Exhibit as

described in 807 KAR 5:001, Section 12 is attached as Exhibit 6.

14. Estimate of the Total Number of Custorriérs t0 be Served by the Proposed

Facility. 807 KAR 5:071, Section 3(1)(h). The total number of wastewater customers to be
served by the replacement liner is 615.

15. A Copy of KAW’s Latest Tax Returns; a Detailed Depreciation Schedule; and

Proposed Rates to be Charged. 807 KAR 5:071, Section 3(1)(i), (j), and (k). In accordance with

807 KAW 5:071, Section 3(1)(m), these three items are not required because KAW does not
seek the establishment of rates in this proceeding.

16. Relationship of KAW to its Parent and Other AWW Operating Subsidiaries. 807

KAR 5:071, Section 3(1)(1). KAW is a wholly-owned operating subsidiary of AWW. AWW is

S In the Matter of> Application of Kentucky-American Water Company for Issuance of Indebtedness and Continued
Participation with American Water Capital Corporation, Case No. 2015-00400, Order of January 19, 2016.
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publicly traded on the New York Stock Exchangg under the ticker symbol AWK, As described
above, KAW participates in a borrowing program with American Water Capital Corporation
with the Commission’s approval. Along with KAW, there are multiple other subsidiaries of
AWW. A listing of those other affiliates is attached as Exhibit 8.

17.  Alternative Request for a Declaratory Order. The cost of this project

(approximately $1.5 million) in relation to KAW’s total Utility Plant in Service (including water
and wastewater assets) would not be significant enough to require a Certificate of Public
Convenience and Necessity (“CPCN”) pursuant to Commission precedent. However, due to the
fact that it is a wastewater project and the cost of the project is of an.amount to require a CPCN
in relation solely to KAW’s wastewater Utility Plant in Service, KAW hereby seeks the
requested CPCN. To the extent the Commission beli/eves that a CPCN is not necessary due to
the relative small size of the project when compared to KAW’s total Utility Plant in Service,
KAW hereby applies for a Declaratory Order pursuant to 807 KAR 5:001, Section 19 stating that
a CPCN is not necessary and dismissing this case. All filing requirements set forth in 807 KAR
5:001, Sectior; 19 are included in this Application and the attached Exhibits.

WHEREFORE, KAW respectfully requests the Commission approve the requested
CPCN or declare that a CPCN is not necessary. In order to meet the project timeline and

complete the project prior to the end of favorable construction weather in 2018, KAW

respectfully requests a Commission decision in this case no later than September 15, 2018.



Date: June 20, 2018

Lindsey W. Ingram III
L.Ingram(@skofirm.com

Monica H. Braun
Monica.braun@skofirm.com
STOLL KEENON OGDEN PLLC
300 West Vine Street, Suite 2100
Lexington, Kentucky 40507-1801
Telephone: (859)231-3000

Fax: (859) 246-3672

BY: %m/!r}, a/'/z;@:

Attorneys for Kentucky-American Water Company




CERTIFICATE

This certifies that an original and ten copies of this filing are being hand-delivered to the
Commission June 20, 2018, and that a true and accurate copy of same is being hand-delivered to
the following on June 20, 2018:

Attorney General of Kentucky
Office of Rate Intervention
700 Capitol Avenue

Suite 118

Frankfort, Kentucky 40601

LFUCG
Department of Law

200 East Main Street
Lexington, Kentucky 40507

STOLL KEENON OGDEN PLLC

By /W}(a #//(/7;//,’77'"

Attorneys for Kentucky-American Water Company




VERIFICATION

Comes Brent O’Neill, Director of Engineering for Kentucky American Water and
Tennessee American Water, and states that the information contained in this Verified
Application and its Exhibits is true and correct as he verily believes formed after reasonable

inquiry.

COMMONWEALTH OF KENTUCKY )
)
COUNTY OF FAYETTE )

Subscribed, acknowledged, and sworn to before me by Brent O’Neill, Director of
Engineering for Kentucky American Water and Tennessee American Water, on this |9/ day of

June, 2018. \ .
%\O&QJQ L 8 0en

NOTARY PUBLIC, Staté- A) Larg
My Commission expires: J) b K030




OWENTON WASTEWATER TREATMENT PLANT LAGOON IMPROVEMENTS
PROJECT SUMMARY
JUNE 2018

Facility Background

Kentucky American Water Company (KAWC) owns and operates the Owenton Wastewater Treatment
Plant (WWTP) that is located off Carter Lane in Owenton, Kentucky. The WWTP utilizes a 7.2 million
gallon single cell partially mixed aerator lagoon followed by a packed tower to provide the biological
treatment prior to final treatment by the plant. The lagoon was originally constructed for the Kraft Food
Plant in Owenton and later transferred to the City of Owenton for use by the WWTP. The lagoon in its
current configuration dates back to prior to 1997.

Lagoon Liner Inspection

During routine inspections of the Owenton Wastewater Treatment Plant Lagoon by KAWC personnel
during 2015, it was observed that the lagoon was possibly leaking and.concern arose regarding the
stability of the berm surrounding the lagoon. As a result of the inspection, KAWC commissioned an
evaluation of the lagoon berm and liner by Consulting Services Incorporated (CSI) of Lexington,
Kentucky. CSI performed an analysis of the lagoon inciuding leak detection through the dipole method
during September 2015. The analysis indicated that the liner had numerous breaches and was .
contributing to moisture observed below the berm that KAWC personnel had reported.

Need for Liner Replacement

Upon review of the report by CSI regarding the condition of the lagoon liner, KAWC determined it was in
the best interest of the plant to replace the liner. KAWC was concerned that with continued

degradation of the liner that the lagoon berm could become compromised causing an unplanned release
of the lagoon contents into the stream below the lagoon. In addition, KAWC was concerned that future
lagoon cleaning could further erode the liner and result in leaching of the lagoon liquid into the ‘
surrounding soils and further influence the stream.

KAWC determined that the project should include the replacement of the liner and a review of
alternatives to make improvement to the lagoon to allow it to be maintained without taking it out of
service in the future and to allow for ease of maintenance for the existing floating aerators. _

Lagoon Liner Replacement

KAWC approached the consulting engineering firm of GRW of Lexington, Kentucky to perform an
evaluation of the lagoon and review alternatives that KAWC could consider. During October 2016, GRW
completed it evaluation and provided KAWC with an Evaluation Report. The report recommended that
the existing lagoon liner be replaced with a new liner and that temporary treatment be provided by
three 1.5 million gallon temporary lagoons.



The October 2016 report evaluated two alternatives for the replacement of the liner and provided
alternatives for the temporary treatment of the wastewater during liner construction and alternatives
for upgrading the plant to meet existing Kentucky Division of Water (KDOW) design criteria.

- The recommended alternative of replacing the liner and providing temporary treatment [agoons had a
probable project of $1.33 million. The probable cost included:

Sludge Dredging and Dewatering $375,000
Existing Liner Removal and Disposal $ 25,000
Installation of new Liner $320,000
Temporary Treatment $493,500
10% Contingency $121,350

Review of Alternatives

KAWC reviewed the alternatives and explored the opportunity to install a divider berm within the
lagoan during the time that the liner was being replaced. The installation of the divider berm would
allow for the pértial draining and dredging of the lagoons in the future while still allowing treatment by
the lagoon. However, following discussions with the KDOW in May 2016, it was determined that any
modifications to the existing berm would require KAWC to meet the new rules and regulations and
would require an increase in the lagoon size of nearly three times its current size. it was determined
that KDOW would consider the replacement of the liner as a maintenance project which will aliow the
lagoon to retain its KDOW approval for operation under the rules and regulations that were in effect
when it was originally placed in service. Any improvements to the lagoon that alter its size or
configuration would result in the lagoon needing to meet the current rules and regulations. It was
anticipated that the cost of alterations that would result in meeting the current rules and regulations
would be near $3 million.

Proposed Lagoon Liner Replacement

During the first half of 2017, GRW of Lexington devéloped the project and provided KAWC with sealed
drawings in July 2017. The proposed project included the following activities and features:

1) Dredging and Removal of existing sludge from lagoon

2) The establishment of a temporary 300,000 gallon treatment tank

3) The establishment of a temporary 500,000 gallon wet weather storage tank

4) Replacement of liner

5) Installation of new floating walkways to assist with maintenance of floating aerators
6) Minor grading within and surrounding lagoon

7) Upgrade influent pump station with two (2) new influent pumps

The overall plan was to replace the existing lagoon through the removal of the existing liner and removal
of the sludge that had built up within the existing lagoon. During the replacement of the liner and the
removal of the lagoon from service, temporary tanks would be constructed to allow the wastewater
plant to remain in operation. The temporary tanks would consist of a 300,000 gallon treatment tank
that would provide biological treatment prior to processing by the remaining portion of the wastewater



plant. A second 500,000 gallon wet weather storage tank would be constructed allow the facility to
store the infiux of waste water that occurs during wet weather events and allow the facility to treat the
additional flow following the wet weather event. The project also included the construction of two (2)
floating walkways within the lagoon to allow for direct access to the eight (8) floating aerators and
reduce the need for KAWC'to utilize boats to service and inspect the aerators. The final component of '
the project was the replacement of the two (2) existing influent pumps with two (2) new pumps that
better match the flows experienced at the plant and enhance the efficiency of the facility. In addition,
the new pumps were needed to send the influent to the temporary tanks due to the temporary increase
in head created by the provisional treatment process.

The plans were forwarded to the KDOW and received approval of the project on August 18, 2017 with
the conditions that KAWC continue to meet all requirements of the KPDES permit and the temporary
treatment facilities would operator no longer than necessary for completion of the lagoon
improvements and in no case longer than six months.

Modification of the Lagoon Liner Replacement Project

During the end of 2017, KAWC continued to work toward starting work and obtaining contractors to
carry out the proposed improvements. During early 2018, discussions with the supplier for the
temporary tanks revealed that the expected cost of nearly $500,000 was not sufficient and the actual
cost to mobilize, install, maintain, and remove the two (2) temporary tanks would be near $900,000.
This would cause the overall project cost to reach close to $1.8 million. Based on this increase of nearly
38%, KAWC determined that it was in its best interest to review the use of temporary tanks and look to
alternative methods of delivering the temporary treatment requirements.

In addition to the increase in cost, KAWC had become concerned that the 300,000 gallon treatment tank
would require the plant operators to control and oversee the treatment of the wastewater influent in a
different manner than they had historically operated the plant. This concern was in addition to the
concern of being able to comply with ammaonia discharge levels during use of the temporary treatment
system. If the ammonia discharge levels exceed the requirements of the KPDES permit, then KAWC
would not be able to comply with the KDOW construction permit and could lead to a Notice of Violation
along with impact to the stream the plant discharge enters. These three issues added to the importance
of finding an alternative method.

Working with GRW, it was determined that an alternative method to utilizing the temporary tanks was
the rental of temporary mobile treatment units. GRW determined that the use of six (6) temporary
mobile treatment units would allow KAWC to meet all requirements of the KPDES permit and simplify
the operation of the temporary treatment meaning a greater assurance that the conditions of the
permit could be reached. In addition, the alternative method would provide a significant reduction in
the anticipated cost and allow KAWC to meet its anticipated project cost of $1.3 miltion.



Current Activities and Expected Schedule

With the change in the temporary treatment process, KAWC approached KDOW to ensure that the
agency was comfortable with the change and determine the best way forward for modifications of the
August 18, 2017 construction permit. KDOW indicated that they were comfortable with the change in
the temporary treatment process, but KAWC would need to resubmit the plans with the applicable
changes and provide the agency with information and historical performance of the mobile treatment
units. GRW, at the direction of KAWC, has made the appropriate changes in the drawings and provided
the necessary information on the mabile treatment units. The information was reviewed by the agency
and approval was provided on June 11, 2018.

Due to the long lead requirements of the securing and preparing the mobile treatment units, KAWC has
entered into a contract with WesTech for delivery of the units by the end of September 2018.

KDOW has indicated that the dredging and sludge removal activities could begin under the current
permit. KAWC anticipates beginning the dredging activities during July that will conclude by October
2018.

At this time, KAWC anticipates the lagoon will be removed from service by the end of September upon
the startup of the mobile treatment units. This will allow the lagoon to be drained and the remaining
sludge removed mechanically during October.

KAWC currently believes that the liner replacement work wili commence during October upon the
removal of the sludge and will require 6 to 8 weeks to complete.

Expected Project Cost

KAWC is currently receiving costs from vendors to perform the indicated work. The company continues
review the costs and currently believes the following represents the expected project costs:

Sludge Dredging and Dewatering $300,000
Existing Liner Removal and Disposal $120,000
Installation of new Liner $500,000
Temporary Treatment $350,000
Engineering $100,000
Legal S 10,000
10% Contingency ©$120,000
Total Expected Cost $1,500,000
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Consulting Services Incorporated

Lexington 859.309.6021 | Cincinnati 513.252.2059 | Louisville 502.532.8269 | Calvert City 270.210.1735
Geotechnical & Materials Engineering | IBC Special Inspection | Material Testing

October 23, 2015

Kentucky American Water
2300 Richmond Rd.
Lexington, KY 40502

Attention: Mr. Adam Tilley, PE

Email: Adam.Tilley@amwater.com
Subject: Report of Engineering Services

WWTP Lagoon Improvement Study
Owenton, Kentucky
CSI Project No. LX150171

Dear Mr. Tilley:

Consulting Services Incorporated of Kentucky (CSI) has completed our engineering field services
for the Kentucky American Water Wastewater Lagoon Evaluation located at the existing Kentucky
American Water Wastewater Treatment Plant in Owenton, Kentucky. Geotechnical services, a
leak detection and liner survey, and a bathymetric survey were all performed as part of our
engineering services. This letter, and attachments provide our observations and findings.

Background Information:

Project information obtained for this project was based on our site visit and conversations with Mr.
Tilley, PE, and Mr. Sensabaugh, both of Kentucky American Water Company (KAWC).

We understand that KAWC personnel have observed possible signs of leaking in a Wastewater
Treatment Lagoon. The lagoon is located at the existing KAWC Wastewater Treatment Plant in
Owenton, Kentucky. Specifically, the lagoon is located north of the Cross Street and Center Street
intersection. Please reference the attached Site Location Plan for specific details. CSI was
contacted to perform engineering services in order to evaluate the lagoon.

As we proposed, we conducted engineering services which are summarized in the following
letter. Our services included a review of the project information provided, conducting
geotechnical services that utilized soil borings to obtain samples for modeling the soil
conditions. Additionally we performed bathymetric surveying services and leak location services
as listed in our proposal.

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
CSI Project LX150171 Page 2 of 12



site Geology:

A review of the USGS Owenton Quadrangle (dated 1975) indicates that the project site is
partially underlain by the Kope and Clays Ferry Formations, and partially by the Calloway Creek
Limestone Formation, of Middle and Upper Ordivician Rock aged rock deposits. The formations
are composed primarily of limestone and shale.

The geologic dip in the area of the project site is less than 1 percent to the southeast. The

following figure depicts the USGS Owenton Quadrangle, dated 1975 showing the site geology of
the project area.

FAPLANATION

Figure 1. Site Geology USGS Owenton Geologic Quadrangle, dated 1975

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
CSI Project LX150171 Page 3 of 12



As with most of the geology of this portion of Kentucky, Karst (sinkholes, weathered bedrock,
caverns, erratic bedrock, etc.) is associated with the site geology. The Owen County Karst Areas
map published by the Kentucky Geological Survey (KGS) indicates that the project site is in an
area of “Low” to “Medium” risk of Karst development. Since portions of the site (and
surrounding areas) have been regraded, obvious signs of sinkhole activity may have been filled or
otherwise occluded. Additionally, there is a risk of slope instability under the berm because of
degradation of the underlying bedrock facilitated by Karst activity. Furthermore, a “punching”
failure in the liner may be possible due to shallow rock features and floaters commonly found in
Karst prone areas. The following figure indicates the regional Karst potential.

Karst Potential Units

Figure 2. Project Site Karst Potential Map (KGS)

Other Published Site Information:

We have reviewed several available aerial photographs, dated as far back as March 1997. The
aerial photographs indicate that site has been in use as a lagoon as far back as 1997. Please
reference the aerial photographs on the following page for further details.

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
CSI Project LX150171 Page 4 of 12
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Figure 4: Aerial photograph, dated September 2014 (Google Earth)

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
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Site Surface Of —

A site reconnaissance was conducted by Staff Professional Barry Bishop, EIT of CSI on September
10, 2015 and September 21, 2015. Mr. Bishop observed and documented site surface conditions,
logged soil borings, and directed drilling operations.

The site is currently in use as a wastewater lagoon. A berm forms the lagoon on the northeast
and eastern perimeters. The lagoon is composed of a detention basin (approximately 3 acres)
lined with a reinforced polypropylene liner. The liner was observed to be in poor condition with
observable holes along the perimeter of the liner (please reference the photographs in the
attached Leak Detection and Liner Survey for further details). A chainlink fence surrounded the
perimeter of the lagoon (on top of the berm on the northeast and eastern perimeters). Inlet and
outlet lines enter and exit the lagoon, with the inlet point visible near the center of the eastern
perimeter. Additionally, several unmarked electrical lines that were identified by KAWC
personnel traversed the perimeter of the lagoon. CSI subcontracted a private utility locator to
clear our borings along the eastern perimeter of the berm. Several aerators were located within
the lagoon. Please note the aerator in the southeast corner of the lagoon was not observed
functioning. An electrical structure was observed along the northeast perimeter of the site.

Ground cover at the site site was mostly landscaped grass within the perimeter of the fence. The
grass along the northern perimeter between the gravel road and the fence had also been
maintained. Knee to waste high grasses along with other vegetation occupied the areas around
the rest of the lagoon. A drainage channel was observed traversing the berm on the eastern
perimeter of the lagoon in the southeastern corner of the berm. The channel appeared to have
been caused by heavy surface water flow.

Figure 5. Photograph of a channel along the face
of the berm in the southeastern corner

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
CSl Project LX150171 Page 6 of 12



A small creek was observed at the toe of the berm flowing in a south to north direction. The
creek had several points of blockage from fallen tress and brush where water had pooled. The
creek water was black in color at the points of blockage, and had a strong odor of raw sewage.
Please reference the following photos for details.

Figure 6. Photographs of the creek along the toe of the berm

Subsurface Findings:

On September 10, 2015 and September 21, 2015, CSI personnel performed a total of five (5) soil
borings on the berm forming the eastern perimeter of the lagoon. Please note that field
operations were halted after the completion of boring B-1 on September 10, 2015, so that a
private utility locator could be contracted. CSI personnel then resumed on September 21, 2015,
after the locator completed his private utility locations. Please reference the attached Boring
Location Plan for the approximate boring locations.

In general, we encountered the following in our soil borings: a layer of topsoil, overlying
previously placed fill, overlying buried topsoil (where applicable), overlying residual soils,
overlying weathered bedrock, overlying bedrock. Please reference the Summary of Soil Borings
on the following page for details.

At all of our soil boring locations, we encountered a layer of topsoil. The topsoil ranged in
thickness from approximately 1 inch to about 3 inches.

Beneath the topsoil, previously placed fill was encountered within all of our borings. The
previously placed fill generally consisted of gray, brown, black, and orange lean clay (CL) with

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
CSI Project LX150171 Page 7 of 12



possible shot rock fill. The previously placed fill ranged in thickness from 9.4 to 18.7 feet. SPT N-
values ranged from 4 blows per foot (bpf) to 51 bpf indicating a soft to hard consistency. However,
some of these N-values were likely inflated due to the rock fragment content within the existing
fill matrix. Thus, the previously placed fill may be softer than indicated.

Beneath the previously placed fill, a layer of possible buried topsoil was observed at borings B-2
and B-3. The soil was gray to black with degraded organics such as fine roots and wood fragments.
The layer of possible buried topsoil ranged in thickness from 0.2 to 2.5 feet. SPT N-values ranged
from 15 bpf to 16 bpf indicating a stiff to very stiff consistency.

Beneath the previously placed fill/possible buried topsoil, residual soil was encountered within all
of our borings. The residual soil generally consisted of gray to green lean clay (CL), with brown
mottling. The residual soil ranged in thickness from 2.6 to 5.6 feet. SPT N-values ranged from 12
bpf to 32 bpf indicating a stiff to hard consistency. However, these N-values were likely inflated
due to weathered rock fragments within the residual soil horizon. Thus, these soils may be softer
than indicated.

Summary of Soil Borings

Possible
, Fill Buried Residual Soil
Boring No. Ele\f'ahon Thickness  Topsoil Thickness Wea_tt;ered ECk: | BUBRTRES]
(ft.) (ft) Thickness (ft) Thickness (ft) Depth (ft)
(ft)
921.2* . i
B-2 948.5** 9.9 0.2 3.1 0.3 13.6
B-3 948.8** 14.9 2.5 2.6 0.2 20.3
B-4 949.0** 18.7 N/A 3.7 0.7 23.4
B-5 949.0** 9.4 N/A 5.6 0.3 15.4

* Elevation was provided by Kleingers Group personnel
** Elevations were refrenced to Hub #55 provided by Kleingers Group personnel given as 948.26 feet

Weathered rock was encountered at all of our borings. The thickness of the weathered rock ranged
from 0.2 to 0.7 feet.

Auger refusal was encountered at all of our borings. Auger refusal depths ranged from about 13.6
feet to about 23.4 feet below the existing site grades. Auger refusal is typically interpreted as top
of hard bedrock. Please note that rock coring was not within our scope of work.

Groundwater:

Groundwater was not encountered in any of our borings upon completion of soil augering.
Temporary piezometers were installed at all of our boring locations and 24-hour, 7-day, 21-day, and
28-day water level readings were taken at all piezometers. Please reference the Summary of
Piezometer Readings table for further details. All piezometer readings were taken from the surface
elevation relative to the top of groundwater observed. At boring B-1, 9.4 feet was measured to the
top of water for the 24 Hour reading, and the water level readings were relatively consistent for

the remainder of the readings for B-1. Boring B-2 was dry for the 24 Hour and 7 Day readings,

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
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however a depth of 13.3 feet to the top of water from the surface was observed in the 14, 21, and
28 Day readings. Boring B-3 was observed as dry for the entire 28 day period. Boring B4 was
observed as dry for the 24 Hour and 7 Day readings, then depths (from the surface to top of
groundwater) of 23.2 feet, 22.7 feet, and 22.4 feet were observed for the 14 Day, 21 Day, and 28
Day reading respectively. Boring B-5 was also dry for the 24 Hour and 7 Day readings, then water
depths (from the surface to the top of groundwater) of 15.0 feet, 14.8 feet, and 14.7 feet were
observed for the 14 Day, 21 Day, and 28 Day reading respectively. Additional piezometer readings
can be obtained at your direction. Please reference the piezometer readings below for details.

Summary of Piezometer Readings***

24 Hour 7 Day Reading 14 Day Reading 21 Day Reading 28 Day Reading

Boring No.  peading (ft) (ft) (ft) (ft) (ft)
B-1* 9.4 9.6 9.9 9.9 9.6
B-2** Dry Dry 13.3 13.3 13.3
B-3** Dry Dry Dry Dry Dry
B-4** Dry Dry 23.2 22.7 22.4
B-5* Dry Dry 15.0 14.8 14.7

* Boring performed on 9/10/15
** Borings performed on 9/21/15
***All piezometer readings were taken from the surface elevation relative to the top of groundwater observed

NOTE: The temporary piezometers have been left in-place for your future use (if you so desire).
Now that our groundwater level readings are complete, we can abandon these piezometers upon
your direction by overdrilling and backfilling with bentonite chips. Please let us know when/if
you wish us to abandon these piezometers.

Bathymetric Survey:

CSI’s scope of work included a bathymetric survey in order to measure the depth of water and
the shape of the terrain below the water surface in the WWTP lagoon. Kleingers Group was
subcontracted to perform the bathymetric survey under the supervision of CSI personnel.

To perform the bathymetric survey, Kleingers Group personnel established horizontal and vertical
control based on the Kentucky State Plane Coordinate System (NAD83, NAVD88). Field elevations
and physical locations from edge of existing lagoon to the existing fence were then obtained.
The bathymetric survey of the lagoon area was performed in 50 intervals using a small Johnboat.
Project benchmarks within the WWTP lagoon area were located for future use.

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
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Leak Detiction (Dioale Metliadi:

CSI’s scope of work also included a leak detection test in order to detect defects in the
polypropylene liner. TRl Environmental, Inc. was subcontracted to perform leak detection
services under the supervision of CSI personnel.

Due to the fact that the lagoon could not be drained, the method of leak detection was the
dipole method per ASTM D7007 which is used for geomembranes covered with soil, gravel, water
or other porous or conductive material. Please reference the following Figure 7. Please note that
Figure 7 depicts performing the dipole test in shallow water, and not with the remote dipole. A
high voltage was applied to the water covering the geomembrane and a power source was
grounded to the earth beneath it. A roving dipole was used to scan the survey area by TRI and
CSI personnel. When a defect (a hole) in the liner was detected by the dipole, the equipment
would register a spike in the voltage field when one dipole foot was directly over the hole. This
voltage spike was converted to an audible alarm, as well as graphed real-time on the detection
meter.

A sensitivity test was performed before beginning the survey in order to calibrate the equipment
to site conditions and to determine the maximum survey scanning distance. A remote drag probe
dipole was used to scan survey areas (which were too deep for wading), by pulling it back and
forth across the lagoon by TRI and CSI personnel.

Due to the tremendous number and sizes of the liner leaks, the sensitivity had to be decreased.
In essence, there were so many breaches detected which drew so much current, it was not
possible to precisely locate each leak. After consulting with Mr. Tilley, it was decided that no
further benefit would be gained by scanning the remaining portions of the lagoon.

EXCITATION
POWER SUPPLY
DETECTOR
ELECTRONICS
MEASUREMENT
ELECTRODE /
<
x \ LEAK
WATER e G sk
/ < - =
CURRENT FLOW ~— GEOMEMBRANE
Figure 7. Dipole Method of Leak Detection (ASTM D7007)
WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
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The bathymetric survey was performed as described perviously in this letter. Please find the
bathymetric survey attached. An area in the southwest corner of the lagoon between elevations
928 and 940 feet appeared to be anomalous. The spacing between the contours (1 foot contours)
becomes tight. This may be due to a rock cut, or a slope failure. However, the cause cannot be
determined while the liner is in-place.

As previously mentioned, previously placed fill was encountered within all of our borings. The
composition of the existing soil within the fill matrix in the berm along the eastern perimeter of
the lagoon contains rock fragments (possible shot rock), which is not desirable for earth berm
construction to impound a permanent pool of water. Void spaces between rock fragments may be
created by water washing soil fines away from within the fill matrix, thus increasing seepage when
water flow is present.

Our research indicates that the lagoon has been in-place since at least March, 1997. We were
informed by KAWC personnel that the lagoon had been constructed and been in use by a previous
business at this site. It is believed that the lagoon was constructed about 30 years ago. Due to the
poor condition of the lagoon liner, it appears that wastewater is leaking from the lagoon through
the rock fill into the creek below the toe of the berm.

The underwater electrical leak location survey was greatly hampered due entirely to the sheer
quantity of holes in the liner. This caused significant current leakage, making it impossible to
locate and identify each and every leak. In essence, there were so many leaks that the individual
leaks could not be positively identified, located, or documented. In addition, the sensitivity of the
equipment had to be decreased so much that smaller leaks could have been missed as well.
However, it is absolutely certain that there were a tremendous amount of leaks throughout the
liner itself. Poor liner conditions were confirmed by the visual survey (for those areas above the
water elevation). The largest underwater anomalies were noted and the approximate distance to
them noted on the flags placed in the soil along the survey area. For further details, please
reference the attached TRI report and photo logs.

Although it is beyond our current authorized scope of work, CSI can offer engineering
recommendations and construction administration services for this project. We can make
assessments on how to approach the project, gather the resources necessary for remediation,
oversee the field operations while work is being performed, and keep records of labor and
materials in order to complete the project in an efficient manner. This would include removing
the previous berm, reconstruction of a berm, liner replacement, and following normal earthen
lagoon construction guidelines.

WWTP Lagoon Improvement Study- Owenton, KY October 23, 2015
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Closure:

We appreciate the opportunity to provide our engineering services to you and the design team.
Please do not hesitate to contact us for questions or comments about the information contained
herein.

Sincerely,

&)

- Consulting Services Incorporated of Kentucky,

Bg - Bikep

Barry F. Bishop, EIT Bruce L. Hatcher, PE, SI
Staff Professional Chief Engineer

Attachment: Site Location Plan
Boring Location Plan
Geotechnical Boring Information Sheet
Soil Boring Logs
Field Testing Procedures
Summary of Laboratory Testing Table
Specific Laboratory Test Tables
Laboratory Testing Procedures
Leak Detection and Liner Survey
Bathymetric Survey
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Site Location Plan adapted from USGS Owenton, Kentucky Topographic Quadrangle map dated 1950 (revised 1987),
with further adaptation by CSI personnel.

FOR ILLUSTRATION PURPOSES ONLY

Consulting Services Incorporated of Kentucky TITLE: SITE LOCATION PLAN "&11?011 ;‘?1 D"!TVEHWBYZ
858 Contract Street

Lexington, Kentucky 40505 PROJECT: Kentucky American Water Date: Checked By:
859.309.6021 Office |888.792.3121 Fax Wastewater Lagoon Evaluation October 21, 2015 BB .
www.csikentucky.com Owenton, Kentucky Scale: Not To Scale Drn;vlol}g1N0.

This drawing is being furnished for this specific project only. Any party accepting this document does so in confidence and agrees that it shall not

be duplicated in whole or in part, nor disclosed to others without the consent of Consulting Services Incorporated of Kentucky.
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* Elevation at Boring B-1 was provided by Kleingers Group personnel

Consulting Services Incorporated of Kentucky

858 Contract Street
859.309.6021 Office |888.792.3121 Fax

Lexington, Kentucky 40505
www.csikentucky.com

** Elevations at Borings B-2 through B-5 were referenced to Hub #55 provided by Kleingers Group personnel given as 948.26 feet (TBM).

Boring Location Plan adapted from provided Topographic Survey Drawing dated September 17, 2015, with further adaptation by CSI personnel.

@ TEM  TEMPORARY BENCHMARK
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This drawing is being furnished for this specific project only. Any party accepting this document does so in confidence and agrees that it shall not
be duplicated in whole or in part, nor disclosed to others without the consent of Consulting Services Incorporated of Kentucky.




Consulting Services Incorporated

Lexington 859.309.6021 | Cincinnati 513.252.2059 | Louisville 502.532.8269 | Calvert City 270.210.1735
Geotechnical & Materials Engineering | IBC Special Inspection | Material Testing

Geotechnical Boring Information Sheet

Sample Type Symbols Definitions
SPT-"Splitspoon” or standard penetration test. Blow counts are number of drops required
Splitspoon (SPT) n for a 140 lb hammer dropping 30 inches to drive the sampler 6 inches.
Ee"::{“,f,‘,,feﬂ? (DCP) E N-value is the addition of the last two intervals of the 18-inch sample.
Shelby Tube [l Shelby tubes are often called "undisturbed samples®. They are directly pushed into the
ground, twisted, allowed to rest for a small period of time and then pulled out of
Grab N the ground. Tops and bottoms are cleaned and then sealed.
Bulk M
Sample classification is done in general accordance with ASTM D2487 and 2488 using
Rock Core [[ the Unified Soil Classification System (USCS) as a general guide.
Soil moisture descriptions are based on the recovered sample observations. The
descriptors are dry, slightly moist, moist, very moist and wet. These are typically based
Surface Symbols on relative estimates of the moisture condition of a visual estimation of the soils optimum
Topsoil moisture content (EOMC). Dry is almost in a "dusty” condition usually 6 or more percent
below EOMC. Slightly moist is from about 6 to 2 percent below EOMC at a point at which
Asphalt - the soil color does not readily change with the addition of water. Moist is usually 2
Concrete percent below to 2 percent above EOMC and the point at which the soil will tend to begin
Lean Clay forming "balls" under some pressure in the hand. Very moist is usually from about 2
,/ percent to 6 percent above EOMC and also the point at which it's often considered
Fat Clay /> | "muddy". Wet soil is usually 6 or more percent above EOMC and often contains free water
Sandy Clay or the soil is in a saturated state.
e Silt or Clay is defined at material finer than a standard #200 US sieve (<0.075mm) Sand
Elastic silt w[ is defined as material between the size of #200 sieve up to #4 sieve. Gravel is from #4
Lean Clay to Fat Clay A size sieve material to 3". Cobbles are from 3" to 12". Boulders are over 12".
i “* | Rock hardness is classified as follows:
Sandy Silt iy | Verysoft: Easily broken by hand pressure
Gravelly Sk S| soft: Ends can be broken by hand pressure; easily broken with hammer
(S:nd . 2 | Medium: Ends easily broken with hammer; middle requires moderate blow
rave .
Fill | Hard: Ends require moderate hammer blow; middle requires several
Void blows Very Hard: Many blows with a hammer required to break core
Limestone
Sandstone Rock Quality Designation (RQD) is defined as total combined length of 4" or longer pieces
Shale/Siltstone of core divided by the total core run length; defined in percentage.
Weathered Rock ! Water or cave-in observed in borings is at completion of drilling each boring unless
Samples Strength Descriptors otherwise noted.
Cohesive Soils: N
Very Soft 0-1 Strata lengths shown on borings represents a rough estimate. Transition may be more
Soft 2-4 abrupt or gradual. Soil borings are representative of that estimated location at that time
Firm 5-8 and are based on recovered samples. Conditions may be different between borings and
\SI“" - 9-15 between sample intervals. Boring information is not to be considered stand alone but
H:z s ;?}0 should be taken in context with comments and information in the geotechnical report
Now-cohssive Solls: and the means by which the borings are logged, sampled and drilled.
Very Loose 0-4
Loose 5-10
Firm 11-20
Very Firm 21-30
Dense 30-50
Very Dense 51+




@ Consulting Services Inc. of Kentucky Boring Log

858 C: tStreet | L K 40505 | 859.309.6021 tel | 888.792.3121 fax PAGE 1 oF 1
proJECT: KY American Water Company Lagoon PROJECT NUMBER_LX1 50171 BORING NUMBER_B-1
LocATION. Owenton, Kentuck WEATHER: &nnv. 80's DRILL RIG TYPE: CME 550
DRILLER: Geo-Dirill DATE DRILLED: September 10, 2015 DRILLING METHOD: 4" O_D SFA
CS! FIELD REP, Baﬂ Bis@I EIT CLIENT Kentuca American Water
_IQEQLG.?Q!ND_ELWM
w
I Yy
o | 8E §§ Strata Description e |§ poidag o udl b Notes
w
0212 |2 . . : :
TOPSOIL - 2 inches 4-4-5 8 Dry upon completion of soil
FILL - sampled as STIFF to VERY augering
| STIFF, gray and orange clay, with silt, 9-6-6 12
with gravel, with fine roots in top 3 feet Temporary piezometer well
moist installed upon completion of
soil augering
4
-917.2 5-10-13 8
6-12-12 10
9132 |8
9-11-11 10
LEAN CLAY (CL) - VERY STIFF, gray,V/
with orange mottling, with silt, moist
9002 |12 %
7
\ Weathered Rock
Auger Refusal at 13.7 feet
-905.2 |16
-901.2 (20
:
-go72 |24
i
8032 |28
L

Please note: Boring log is for Inlovmnﬂon only. Soil borlnp onOy show conditions observed in .pocMc neovond nmp‘u at hlgsmcuhr location.
Elmm loﬂ“‘mm20 B-:(_m) d by gers Group at Borings B-2 through B-5 d to Hub P d by Kleingers Group p
given as 948. %




Consulting Services Inc. of Kentucky Boring Log

858 C Street | Lexi K 40505 | 859.309.6021 tel | 888.792.3121 fax PAGE 1 OF 1
PROJECT: KY American Water Company Lagoon PROJECT NUMBER¢X1 50171 BORING NUMBER: B-2
LocATION: Owenton, Kentuck WEATHER:_Sunny, 80's DRILLRIG TYPE: CME 550
DRILLER: Geo-Drrill DATE DRILLED: September 21, 2015 DRILLING METHOD: 4" OD SFA
cs! FIELD ReP. Barry Bishop, EIT cueNT: Kentucky American Water
_TOP OF GROUND ELEVATION: 948.5 -
E= v - g ecovery
R §I§ 53 Strata Description e |& Sl = ol iy Notes
w
0485 |2 . - :
TOPSOIL - 1 inch 799 8 Dry upon completion of soil
FILL - sampled as VERY STIFF, gray augering
to tan clay, with fine roots, with shot
rock fragments, damp Temporary piezometer well
installed upon completion of
) FILL - sampled as FIRM to STIFF, o ot
-944.5 brown clay, with shot rock fragments, 344 6
moist
0405 |2
6-7-9 16

Possible Buried TOPSOIL - VERY
STIFF, gray and black degraded

s |12 organics, moist %
’ LEAN CLAY (CL) - VERY STIFF, gray,

: with brown mottling, moist ///

i Weathered Rock

Auger Refusal at 13.6 feet

9325 |16
0285 |20
Photo of Approx. Boring Location
0245 |24
- 920.5 AJ

Please note: Boring log is for information only. Soil borings only show conditions observed in specific recovered samples at that particular location.
Emalon’g.og‘ B-:(_m),. ided by Ki Group p 1. Elevati at Borings B-2 p.: B-5 were refi *nuwgs, d by K| Group p
given as Y §
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- Consulting Services Inc. of Kentucky

Boring Log

858 C Street | Lexil K

PROJECT: KY American Water Compan

LocATIoN: Owenton, Kentuck

DRILLER: Geo-Drill

40505 | 859.309.6021 tel | 888.792.3121 fax
PROJECT NUMBER£X1 50171

WEATHER:_Sunny, 80's
- ——

DATE DRILLED: September 21, 2015

CSI FIELD REP; Baﬂ Bish_ogI EIT

BORING NUMBER _B-3
R

PAGE 1 OF 1

DRILLRIG TYPE. CME 550
e =

DRILLING METHOD: 4" OD SFA

CLIENT Kentucﬁ American Water

_T.Qﬁ

s - g
et gz §§ Strata Description o % b b -l L Notes
0488 2 . . .
TOPSOIL - 1 inch 6-8-8 10 Dry upon completion of soil
FILL - sampled as VERY STIFF, gray augering
and tan clay, with shot rock fragments,
damp Temporary piezometer well
installed upon completion of
FILL - sampled as STIFF to VERY soiFIx;ugerinZ '
9448 2 STIFF with FIRM zone, brown clay, 7.5.5 12
with shot rock fragments, moist with
wet zone
9408 |8
434 14
-936.8 |12
6-13-7 10
Possible Buried TOPSOIL - VERY |,
-9328 (1| |STIFF - gray and black, with degraded} « v v
organics, moist B
vV
LEAN CLAY (CL) - HARD, green, with 7
brown mottling, moist
7-25-50/0.1 8
9288 |22
\ Weathered Rock
Auger Refusal at 20.3 feet
i
9248 |24
9208 |28

Please note: Bo is for information only. Soil
@ No! ring log r ation only.

tion M%icm)www by Kieingers Group personnel. Elevations at Borings B-2 through B-5 were referenced to Hub

given as 948.26

only show conditions observed in specific recovered samples at that partici

ular location.
ided by K

P



Consulting Services Inc. of Kentucky Boring Log

858 C: Street | L 40505 | 859.309.6021 tel | 888.792.3121 fax PAGE 1 OF 1
pPrRoJECT: KY American Water Company Lagoon PROJECT NUMBER¢X1 50171 BORING NUMBER_B-4
LocATION: Owenton, Kentuck WEATHER: égnnv. 80's DRILLRIG TYPE: CME 550
DRILLER: Geo-Dirill DATE DRILLED: September 21, 2015 DRILLING METHOD: 4" OD SFA
cs| FIELD REP. Barry Bishop, EIT CLIENT: Kentuclg American Water
_TOP OF GROUND ELEVATION: 949.0 —
Eg _— 3 it ¥
o | BE 87 Strata Description wee |§ g5 -l Noles
949 [0 . ) : .
TOPSOIL - 3 inches 3-8-8 8 Dry upon completion of soil
FILL - sampled as VERY STIFF to augering
FIRM, gray and tan lean clay (CL),
with fine roots, with shot rock Temporary piezometer well
fragments, with shale fragments at installed upon completion of
4 15.0 feet, damp to moist soil augering
945 4-6-12 12
o418
7-11-10 10
-937 12
i
4-34 8
933 16
LEAN CLAY (CL) - VERY STIFF, gray 7 1-7-9 10
and tan, with limestone fragments,
moist
- 929 20 /
i % Photo of Approx. Location

Weathered Rock
L 925 24 Auger Refusal at 23 .4 feet . B

28

921

Please note: Borlng log is for Inbnmlion omy Soll borhm only show condnbm observed in specific recovered samples at that particular location.
Elevation n%.B.-huu d by K -~ Ek at Borings B-2 through B-5 were buwgs,. by Kiei
given as 948.26 feet (TBM).

Group p



Consulting Services Inc. of Kentucky

Boring Log

PROJECT

LOCATION

KY American Water Company Lagoon
Owenton, Kentuck

DRILLER: Geo-Drill
i

858 Contract Street | Lexingt:

40505 | 859.309.6021 tel | 888.792.3121 fax
PROJECT NUMBER_LX1 50171

WEATHER: Sunny, 80's
e

DATE DRILLED: September 21, 2015

BORING NUMBER _B—5
DRILL RIG TYPE: CME 550
e, A

PAGE 1 OF 1

DRILLING METHOD: 4" OD SFA

csi FIELD REP, Barry Bishop, EIT cuUEeNT: Kentucky American Water
__TOP OF GROUND ELEVATION: 949.0 ~
- 4
s gg §§ Strata Description e |2 L R 1 Notes
- 949 0 _
TOPSOIL - 1 inch 6-942 12 Dry upon completion of soil
FILL - sampled as HARD to STIFF to augering
SOFT, tan, black and brown clay, with
fine roots with shot rock fragments, Temporary piezometer well
moist installed upon completion of
& soil augering
L 945 4-5-6 6
- 941 8
i 2-2-3 14
LEAN CLAY (CL) - FIRM to HARD, //
gray, with brown mottling, with black
oxide nodules, moist /
-g37 |12 /
% 5-7-50/0.1 10
16 I\ Weathered Rock
933 Auger Refusal at 15.4 feet
L 929 20
Photo of Approx. Boring Location
925 24
921 |28
e g T R S BT s cius




Consulting Services Incorporated
LEXINGTON | LOUISVILLE | CALVERT CITY | CINCINNATI

FIELD TESTING PROCEDURES

Field gﬁ : The general field procedures employed by CSI are summarized in ASTM D 420 which s
entit} mgaﬁnimd Sampling Soils and Rocks for Engineering Purposes.” This recommended
practice lists recognized methods for determining soil and rock distnibution and ground water
conditions. These methods include geophysical and in situ methods as well as borings.

Borings are drilled to obtain subsurface samples using one of several alternate techniques depending
upon the subsurface conditions. These techniques are:

a. Continuous 2-1/2 or 3-1/4 inch 1.D. hollow stem augers;

b. Wash borings using roller cone or drag bits {mud or water);

C. Continuous flight augers (ASTM D 1425).

These drilling methods are not capable of penetrating through material ignated as ‘refusal

materials.” Refusal, thus indicated, may result from hard cemented soil, soft wea rock, coarse
gravel or boulders, thin rock seams, or the upper surface of sound continuous rock. Core drilling
procedures are reguired to determine the character and continuity of refusal matenals.

The subsurface conditions encountered during drilling are reported on a field test boring recorw the
chief driller. The record contains information concerning the boring method, samples attempted and
recovered, indications of the presence of varous materials such as coarse gravel, cobbles, etc., and
observations between samples. Therefore, these boring records contain factual and nterpretive
information. The field boring records are on file in our office.

The soil and rock samples plus the field boring records are reviewed by a geotechnical engineer. The
engineer classifies the soils in general accordance with the procedures outlined in ASTM D 2488 and
prepares the final boring records, which are the basis for all evaluations and recommendations.

The final boring records represent our interpretation of the contents of the field records based on the
results of the engineerir'z examinations and tests of the field samples. These records mwsuﬂm
conditions at the specific locations and at the particular time when drilled. Soil ¢ at other
locations may differ from conditions occwm at these boring locations. Also, the pamﬁe of time may
result in a ¢ in the subsurface soil ground water conditions at these boring locations. The
lines designating the interface between soil or refusal materials on the records and on profiles
represent approximate boundaries. The transition between materials may be gradual. The final boring
records are included with this report.

The detailed data collection methads using during this study are discussed on the following pages.

m: Soil test borings were made at the site at locations shown on the attached Boring
s ing and penetration testing were performed in accordance with ASTM D 1586.

The borings were made by mechanically twisting a hollow stem steel auger into the soil. At regular
intervals, the drilling tools were removed and soil samples obtained with a standard 1.4 inch 1.0, 2
inch 0.D., split tube er. The sampler was first seated 6 inches to penetrate any loose cuttings,
then driven an additional foot with blows of a 140-pound hammer falling 30 inches. The number of
hammer blows required to drive the sampler the final foot was recorded and is designated the
“penetration resistance’. The penetration resistance, when properly evaluated, is an index to the soil

strength and foundation supporting capability.

Representative portions of the soil samples, thus obtaned, were placed in glass jars and transported to
the laboratory. In the laboratory, the samples were examined to verify the driller's field classifications.
Test Boring Records are attached which graphically show the soil descriptions and penetration
resistances.

: Refusal materials are materials that cannot be penetrated with the soil drilling methods
employed. usal, thus indicated, may result from hard cemented soll, soft weathered rock, coarse



"o gravél or bowldérs, thin' fack ‘seams ar the upper surface of sotind continuaus,rock. Core drilling: 1 1"
* . procedures are required to determine the character.and continuity of refusal matenals... -~~~ .7

. “Priar to ¢oning, casing is set in the drilled hale thraugh-the overburden soils, if necessary; to keep the . -
. hola frami caving: Refusal materials are then cored according 1o ASTM D 211'3,usin§ a diamond-studded-

"-'bit fastened to the -end of a hallow double tuhe core’ barrel. This device is rotated at high speeds,and.

*~ the cuttings aré -brought to.the surfaca by circulating water. Core samples of the material penétrated - -
“are protected and retained in. thé swivel- maunted inner. tube. Upon completion of éach drill run, the . - -

" . core-barrel is brought to the surface, the coré recovered is measured, the samples are r_em'o_."/edla'nd IERERIAE R

. --'the-core is placed in boxes for storage. -

. “The"care samplés:are returned to-our laboratery where. the refusal material is- identified and the -~
- percent core fecovery and rock quality designation is determined. by a soils enginéer or geologist. . The: ..~ " - "}
- percent care recovery is the ratio. of the sample léngth dbtained. to. the depth drilled, expressedasa. -~ - .~

- percent. The rock quality dasignation .(RQD) is obtained by summing up the length of core recovered; -~
- Tinclading ‘only- the: pieces of core which-are four inches ar longer, -and. dividing by the total length - -~
.- drilled. The percent core. rec_over{ and RQD are-related to soundness -and continuity of the refusal -
- 'material, Refusal material descriptions, recaveries, and RQDs are shown on the“Test Boring Recards”. .. -

yamic Conz Pengtration Tes .':-Ha‘:n'diéﬁgek borings are performed ,ﬁii’lm_i'aliy -
his .consists of manually twisting hand auger: toals into ‘the subsurface.and’

by :CS‘l fr=ld ‘persannel;

- - extracting “grab” or baggie -samples at intervals determined by the project engineer. At the sample- -~ -
.- -intervals,  dynamic cone penetration -(DCP}- testing. is- performed. This testing ‘involves the manua! =" -
<. raising -and -dropping ‘of - 8. 20-pound hammer,- 18 wiches. This “‘driver" head drives a solid-13/4-inch : . -~ - | .
- diameter cone into the ground. -DCP. "counts” are the number of drogs it taXes for the' hammeértodrive . '~ "1 . . .}

: three 13/4 inch incréments, recorded as X-¥-2 valges: - "

' ’Samples are taken from the spoils of typical buckets of the excavator and seal loc? L
- baggies. Dynamic Cone Penetration ar hand prabe testing is oftén performed in.the upper-few feet as -~

- - off, evaporation and other factors. . -

: .- sail samples obtained, etc: Additional water table réadings are genera , 3 U
" after the borings. are Completed. The time lag of at least 24 -hours is.used ta permit stabilization.of the - - -

.- surface.- - .-

- TestPits: Test pits dre-excavated ‘by. the ‘equipment available,” often’a backhoe. or trackhoe. The = .. -
- dimensions of the test pits are basad on the equioment used.and the power capace_i‘tjyi-p'fjthe,éQui ent. . -
[ in jars ar

. OSHA standards atlow. Refusal is deeméd as the lack of advancement of the equipment with reasonable - 7
oo tofullmachineeffort. . - oo L T e T T e T

. 3 3l Rea | ]
~..récorded  on the “Test Boring "Records”. e readings indicate the approximate location of the -

-4" lplo‘:ln e -

bs: Viater Ztéﬁle'féadihﬁ;ré riormatly taken in conjunction with bor ngs and are R

* hydrostatic water table at the time. of aur figld inyestigation. Where imperviows soils are encouiitered o

S '(Clayt'ﬁ?'. soils) the amount of water seepage inte the boring 1s small; and it is generally not possible ta =
- establis

- h the location of the hydrostatic water table through: water level readings. The ground water - ;-' e
-2 .. table-may also'be dependent upon the amount of precipitation at the site dufing a particwlar periodof ** .. - - -
-~ time. Fluctuations.in the water table should be expected with variations in pretipitation, surface run- . -~ .. -

- 'The time of boring water level répdrted on the baring recards is determined by field crews as the * -

.- 7 drilfing-toals:are.advanced, The time of boring: water level is datected tﬁ’ changes in. the drilling rate, - SR
y

re taken by -

ground water table, which has been disrupted by the -drilling operations, The r‘eading;
.. drapping a ‘weighted line dovn_ the boring or using-an electrical probe to detect the

“abtained at least 24 hours . L

vaater level - .

" Diccasionally the borings will cave.iri, preventing water tevel readings from being obtained or trapping . * 1 |-
. drilling-water abovethe caved-in zone. The'cave:in-depth is also-measured and recorded on the baring. -~~~ .+ |

S recofds. -




Consulting Services Incorporated

Lexington 859.309.6021 | Cincinnati 513.252.2059 | Louisville 502.532.8269 | Calvert City 270.210.1735
Geotechnical & Materials Engineering | IBC Special Inspection | Material Testing

LABORATORY TESTING SUMMARY SHEET

Kentucky American Water Waste Water Lagoon Evaluation - Owenton, Kentucky
CSI PROJECT NUMBER - LX150171

Depth Sample Uscs Natural % Finer Atterberg Limits CBR Max. DD OMC Qu Swell

(feet) Type* Classifi- Moisture No. 200 Information (Percent (pcf) (%) (psf) Pressure
cation Content % L4 Eapi Pl at 0.1") (psf)
B-2 0.0-1.5 SS 13.1
4.0-5.5 SS 24.5
9.0-10.5 SS 18.7
B-3 0.0-1.5 SS 12.3
4.0-5.5 SS 20.1
9.0-10.5 SS 30.6
14.0-15.5 SS 25.6
19.0-20.1 SS 19.0
B-4 0.0-1.5 SS 12.9
4.0-5.5 SS CL 15.7 79.4 36 | 21 15
9.0-10.5 SS 17.1
14.0-15.5 SS 20.0
19.0-20.5 SS CL 21.8 68.5 34 | 20 | 14

* SS = splitspoon sample, UD = undisturbed (Shelby tube) sample, BULK = bulk sample, GRAB = grab sample, CORE = rock core sample

www. csikentucky.com
Office - Lexington (859)309-6021 - Louisville (502)532-8269 - Cincinnati (513)252-2059 - Calvert City (270)210-1735
Fax (888)792-3121

Page 1 of 1
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LIQUID AND PLASTIC LIMITS TEST REPORT

Dashed line indicates the approximate L/
upper limit boundary for natural soils 4 K
o)

PLASTICITY INDEX
w
S

20— &4

// |
/,
10— 7

LA/ ML or OL MH o’r OH

0 i
0 10 20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 uUscs
I. gray LEAN CLAY w/ SAND 36 21 15 79.4 CL
™ gray SANDY LEAN CLAY 34 20 14 68.5 CL
Project No. Kentucky Client: Kentucky American Water Remarks:

Project: Kentucky American Water Waste Water Lagoon Evaluation - Owenton, Kentucky

®Source of Sample: borings Depth: 4.0-5.5 Sample Number: B-4
| MSource of Sample: borings Depth: 19.0-20.5 Sample Number: B-4

F4.Y Consulting Services Incorporated
eSSl LEXINGTON | LOUISVILLE | CINCINNATI | CALVERT CITY
: Figure




- :'A'LABORATORY TESTING PROCEDURES

-Sml Classification Sml classmcations prowde a general gu1de to the engineenng properties of vanous sml types and e

.. enable the engineer to apply’ past- experience to’ current. problems. .- In_our investigations, samples gbtained- during: .. -

. drilling ‘operations are.examinedin -our ‘labaratoryand visually classified by an. engineer. 'The’soils ‘are classified - =~ = - -
.. - ‘according to consistency (based on number of blows. from. standard penetration tests), color and texture Thesef

L classmcation descnptions are included on our 'l'est Bonng Records : : L

fThe class1fication system discussed above is pnmanly qualitative and for detailed sml class1fication two laboratory

.- tests-are necessary: grain size ‘tests.and plasticity tests. . Using these test results the soil.can be classified accordingto - =~ -

_--the AASHTO or Unified Classmcation Systems (ASTM D.2487)." Each of these cla551f1cation systems and' the in-place * - .
.- physical soil properties provides an' index for estlmating the soil‘s behawor '-_i'he ‘soil ,classification' and' physic'al AR
SR ,‘properties obtained are. presentedin this report . co e e e T

B 37_Rock Classification Rock classmcations prov1de a general gu1de to the engineenng properties of various rock types E 13:' )
~ -and enable the engineer to apply _past experience to current - situations. - in eur explorations rock core samples
* “obtained dunng drilling operations -are examined- in our laboratory and visually classified by-an engineer. The'rock - -

- cores are classified according to- relative’ hardness.and RQD (see Guide. to Rock- Classmcation Terminology), color, and o
g -texture These classtfication descnptions are 1ncluded on our Test Bonng Records ' o L

D Atterberg leits Portions of the samples are taken for Atterberg Limits testing to determme the plast1c1ty; o
- . - characteristics of the soil. . The plast1c1ty index (PI) is the range of moisture content over which the soil deforms as a . T
.. -plastic material. - It is bracketed by the liquid'limit-(LL)-and: the plastic. limit (PL). The liquid timit ‘is the' moisture ~ . . .-
* . ‘content at -which the soil becomes sufficiently. “wet" to flow as-a heavy viscous ‘fluid.” The plastic limit is the lowest ~ ~ ©*

N " moisture content at which the soil is sufficiently plastic to be manually rolled into tiny threads The liqu1d llmlt and Co AT
- plastic llmit are deterrnlned in accordance w1th ASTM D 431 8 o R : '

- 1 . Mmsture Content The Mmsture Content 'IS deterrmned according to AST M D 2216. E

' Percent Finer Than 200 Sieve Selected samples of soils: are washed through a number 200 s1eve to determme the - '

" 'percentage of. matenal less than 0. 074 mm in diameter

. - Rock Stre_gth Tests To obtain strength data for rock matenals encountered unconﬁned compresswn tests are performed oy

.- -on selected samples. _ In'the- unconfined compression- test, a-cylindrical portion of the rock core-is subjected to increasing. .- .~ .-+ .
.+ . axial load until it fails. The pressure requ1red to produce failure is recorded corrected for the length to diameter ratio of N

~'_‘lthecoreandreported . R . . . ST T S

S ACompaction Tests Compaction tests are run on representative sml samples to detenmne the dry density obtained by P -

- "a uniform compactive effort.at. varying moisture contents. - The. results of the test are used to-determine the moisture . L

o ‘content and unit. weight desired in the field for similar soils. Proper field compaction is’ necessary to decrease future R )
o -settlements, increase the shear strength of the soﬂ and decrease the permeability of the sml S

e -The two most commonly used compaction tests are the Standard Proctor test and the MOdlfled Proctor test They are URTUA
S '.performed in accordarice-with. ASTM D 698 and D-1557, respectively. Generally, the Standard Proctor: compaction test - -
.-~ is.run on samples' from building: or parking -areas- where ‘small’ compa'cti'on equipment is anticipated. -The-Modified . -~ . - ..
C -;compaction test is  generally performed for -heavy structures; highways, and. other -areas where ' large compaction Cle
| equipment: is- ‘expected. In both tests a répresentative - soil sample is placed in a mold and compacted \mth a~

B 'compaction hammer Both tests have three altemate methods



Consulting Services Incorporated
LEXINGTON | LOUISVILLE | CALVERT CITY | CINCINNATI

Test  Method Hammer Wt./Fall Mold Run on Material No.of No. of

. . . : { | ! | My
Standard A 5.51b./ 12" e No. 4 sieve 3 25
D 698 B 5.51b./ 12" 4" 3/8" sieve 3 25
C 5.51b./ 12" 6" 3/4" sieve 3 56
Test Method Hammer Wt./Fall Mold Run on Material No.of  No. of
. ! ol | ; | | Yy |
Modified A 10 b./ 18" g No. 4 sieve 5 25
D1557 B 10 1b./ 18" 4" 3/8" sieve < 25
C 10 1b./ 18" 6" 3/4" sieve 5 56

The molisture content and unit weight of each compacted sample 15 determined. Usually 4 to 5 such tests are run
at different moisture contents. Test results are presented in the form of a dry unit weight versus moisture content
curve. The compaction method used and any deviations from the recommended procedures are noted in this

report.

Laboratocy California Bearing Ratio Tests: The California Bearng Ratio, generally abbreviated to CBR, Is a punching
shear test and s a comparative measure of the shearing resistance of a soil. It provides data that is a semi-
empirical index of the strength and deflection characteristics of a soil. The CBR is used with empirical curves to

design pavement structures.

A laboratory CBR test is performed according to ASTM D 1883, The resuits of the compaction tests are utilized in
compacting the test sample to the desired density and moisture content for the Laboratory California Bearing Ratio
test. A representative sample is compacted to a specified density at a specified moisture content. The test is
performed on a 6-inch diameter, 4,58 inch-thick disc of © ed soil that is confined in a cylindrical steel mold

The sample 5 compacted in accordance with Method € of ASTM D 698 or D 1557,

CBR tests may be run on the compacted samples in either soaked or unsoaked conditions. During testing, a piston
approximately 2 inches in diameter is forced into the soil sample at the rate of 0.05 inch per minute to a depth of
0.5 mch to determine the resistance to penetration, The CBR is the percentage of the load 1t takes to penetrate
the sodl to a 0,1 inch depth compared to the load it takes to penetrate a standard crushed stone to the same

depth. Test results are typically shown graphicailly.
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September 16, 2015

Dean Durbin

Consulting Services Incorporated
858 Contract Street

Lexington, Kentucky 40505

Subject: Final Report for Electrical Leak Location Survey and Visual Inspection of
Wastewater Pond

Dear Mr. Durbin,
This report documents the electrical leak location survey and visual inspection conducted by

TRI Environmental (TRI) on the installed geomembrane of an in-service single
geomembrane covered with wastewater in Owenton, Kentucky.

The liner system of the approximately 3-acre impoundment appeared to be reinforced
polypropylene on subgrade. The survey and visual inspection was performed on the
geomembrane on September 15, 2015. The weather was generally sunny and warm.

This report describes the methods, procedures, and results of the survey.

DIPOLE METHOD
Method / Procedure

The method used to perform the geoelectric leak detection surveys on the installed primary
geomembrane was the dipole method. Testing was performed in accordance with ASTM
D7007. A DC voltage was applied to the solution covering the geomembrane and the power
source was grounded to the soil outside of the pond. A remote dipole drag probe used to
measure voltage potential was operated by Abigail Gilson-Beck. The drag probe was attached
to two ropes and was pulled back and forth across the pond under the level of the water.

The operator observed voltage potential measurements and listened to the voltage values
converted to an audible alarm throughout the survey area.

Leak Detection Distance Testing

Prior to the survey, a leak detection distance test was performed in order to assess the
sensitivity of the survey. The 1.4 mm artificial leak fabricated and placed in accordance with
ASTM D7007 was not able to be detected. Therefore, it was verified that a larger simulated
leak could be detected by the equipment and the survey was performed at a scanning distance
of 0.2 meters. This represents very poor sensitivity due to existing site conditions, since a 1.4
mm diameter leak can typically be detected at an offset of several meters.

TRI ENVIRDNMENTAL, INC.
SO63 e Caven RBo AUt T 0733 UEA | P OO0 BBOD.TEST O SI2.263. 2100
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RESULTS

The poor sensitivity of the electrical leak location survey suggested that there was a
significant source of current leakage, most likely by the presence of excessive leaks in the
lining system. This suspicion was confirmed immediately at the initiation of the survey. The
anomalies detected upon commencing the survey were too numerous to document, however
the largest anomalies are noted in Figure 1 and the approximate distance to them noted on the
flags placed in the soil along the survey area. There were several obstructions in the survey
area such as aerators, where the dipole probe could not access, as shown in Figure 2.

Figure 1: Approximate Locations of Anomalies

LEGEND
LIMIT OF GEOMEMBRANE
WATER—-COVERED AREA
@ ANOMALY [QCATION

SURVEYED AREA

TRI ENVIRONMENTAL, INC.
VOB Bt Caves Ho. - Autives, TH THT7ID - UBA | Put QOO OBO.TEST O% S 2.262.2 100
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Figure 2: Survey Area Obstructions

The water-covered dipole method is effective when a facility contains a few holes rather than
many holes. When multiple holes exist in a lining system, the current escaping through the
collection of leaks throughout the lining system make it extremely difficult to detect a single
leak, since most of the current is drawn elsewhere and the detection of a given leak is
dependent upon its current draw. In addition, multiple leaks in close proximity to one another
will tend to cause signal interference. The voltage peak of one hole will be superimposed on
the voltage dip of an adjacent hole, potentially masking at least one of the holes and certainly
making the signals more difficult to interpret. Multiple signals were immediately noted on the
first few survey lines. The subsequent lines had fewer signals, but there were a number of
slight anomalies, which were not noted. These slight anomalies could be small holes, which
didn’t have enough current draw to produce a full signal.

The survey was then discontinued based on the initial survey findings after a discussion with
the pond owner and it was decided that a visual assessment of the general condition of the
geomembrane in the accessible areas should be performed.

VISUAL OBSERVATIONS

A visual assessment of the accessible areas of the geomembrane was performed after the
excessive number of anomalies encountered during the electrical leak location survey. A
PhotoLog is provided as an attachment to this report of the observations noted herein. The

TRI ENVIRDNMENTAL, INC,
GUGE Bee Caves Ho. - Austes, T TETID - UNA | Pt SO0 DBD.TEST O S 2. 2632100
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: geomembrane was observed to be extremely degraded in most areas of: the pond Th1s ,
- degradation could be seen even in dteas of the parefit material not apparently subject to any
" mechanical damage as shown by Photos 1 through 4 of the PhotoLog Geomeémbtane is -
= supposed to have duct1le strength, but once it has been degraded 1t becomes bnttle as shown _

o -by the surface ﬂaklng of the materlal as shown

o Dozens of holes were found by a v1sual 1nspect1on of the exposed s1de slopes Some of these o o

- holes are presented as Photos 5 through 9. Photo No. 5-shows hiow.a hole can be propagated

" by the initial surface cracking as shown in Photos 1 through 5. Thex ‘way a surface scratch can. o

o propagate into a hole is shown in Photo No. 8: The delamination of the geomembrane canbe o

o ‘seen 1n Photo 9 further ev1dence that the materlal no longer malntams 1ts or1g1nal mtegnty

.'_The plpe penetratlon boots were show1ng the true age of the geomembrane as the area:

- N around the pipe boot is subje ect to higher stresses due to the shrlnkmg and expans1on of the

. geomembrane causmg these areas to be the first to succumb to stress cracking, Holes located:

- on some of the plpe boots are shown in Photos lO through 14

s Two examples of scratches are shown in Photos 15 and 16 Photo 16 shows the ﬂakmess of.

.+ the material caused by degradatlon whlch eas1ly results in holes when scratched as shown.

. - On the right side of the scratch, the serim re1nforcement can be seen once the top surface of

o 'i'-_the geomembrane has ﬂaked off

: Some examples of ex1st1ng poor. weld qual1ty is shown in Photos 17 and 18 Although these

o defects have been in place since the liner was installed, they are l1kely locations for leaks due’ RN

o their inférior-weld quality. Photo 18 is an example of"an area where the weld was not”

s completely bonded. The air bubble shown forms once the air inside. the unbonded area-

. -expands when heated by the'sun: Several welds could bé peeled off by hand; : as shown i in .
B ,'Photos 19 22 1ndxcat1ng that these welds no longer retam thelr peel strength )

: :_ ; It is recommended that p1pes or other equlpment restmg on the geornembrane be placed on a s
“rub sheet especrally if they are dragged in-and out of the water during the service life. The -

L metal boat on the side of the -pond was- not restmg onaTub sheet as. shown in Photo 23, and L

thus likely caused the holes: shown_in Photos 24 through 26 Ini one area, ‘the repeated L
* . -shaped holes indicative of the corner of the boat proceeded all the way down the slope | and

.. could be traced to. the .edge of the water 11kely contmumg 1nto the water as shown by the np MR
_ ‘at the water s edge in Photo 26 ' . : L .

e .A handful of s1gn1ﬁcant leaks on the western s1de of the pond resulted in eros1on of the

O jsubgrade material. Photos 27, 29, and 30 show exarnples of thése holes. Down slope of the-
" leaks, the material undemeath the geomembrane was. s1gn1f1cantly eroded: The fines were -

. absent and there was a noticeable- shurnp in the subgrade ‘under each leak;- leading all the’ way Sl

ER --"down to the water level and most likely beyond. Photo 28 sliows a: leak at the top of the

o S anchor ‘trench; which résulted in the depression down the siope as shown in Photo 29. Upon. - o AT
- inspection inside of the leak, orily a large boulder remained of the subgrade material, as all of R

B = - the fines. had been eroded. The Hole shown in Photo 30 was suspended off of the subgrade IR
.- due to erosion, as shown in Photo 31, where: ﬁngers 1nserted 1nto the geomembrane show the S
S .vo1d i the subgrade that lay Just below the leak -

S 'I'he end of the serv1ce 11fe of a geomembrane is typlcally selected to be a 50% reductlon in a L

' spemﬁc des1gn property or properties of the geomembrane such as fensile break strength and
,break elongatlon Th1s allows a safety factor in ensurlng that the geomembrane st111 retams

o TRR ENVIRDNNEM‘IAL' lu: R
o DUuJ Ul:t. Cpn'r.:z. Rl.- = huueru ?JIC 7!]'7_)‘.1 uhﬁ | I‘H uuu IJLID T!:h‘l' e .al” EGJ 1}10'1 e '
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performance capablhtles when 1t 1s replaced in order to maintdin its performance throughout .

its service life. Multiple: instarices of the material at this site’s failure to resist punctire and-

B ‘the stress crack-induced leaks around the liner penetratlons and other- areas suggest that th1s
mater1a1 has lost its onglnal strength charactenstlcs : : L -

- RECOMI\'IENDATIONS

~The phys1ca1 ev1dence of the acce331ble geomembrane aréa suggests that this geomembrane _

' has exceeded its service life. However in order to be certain, a service. hfe asséssment can be

' .performed on the ex1st1ng material, This would enta11 samphng the material and welds and
sub_]ectlng them to conformance testlng, then ¢ comparing ‘the strength values to the initial

. values of the material, or a sample of the miatérial from the arichor trench, However, based: on.
the visual observations, itis very unhkely that any service life remains. If there is a S
srgnlﬁcant amount of service life remaining in the geomembrane thenit would be: .

E -worthwhile to pmpomt all of the ex1st1ng leaks.in order to restore the- containment system to. .. .- '

its ongmal mtegnty Due to the excessive leaks encountered during the part1a1 survey of the -
~ submerged geomembrane the only way to effectlvely plnpomt all of the existing leaks in the
o geomembrane would be to drain the facility and perform the arc testing method (ASTM :
-.D7953) on the exposed geomembrane Then each leak can be conﬁdently pmpomted for

_ reparr : : : :

. The alternatlve route to salvagmg the- exrstmg lmmg system would be to rehne the fac111ty
" . The most cost effectlve way of rehnmg it would be to place @ new. geomembrane 'on top of

o the old ‘one, as 1ong as the subgrade under the ex1stmg geomembrane is satisfactory.

K However, if a geomembrane is placed dlrectly over an existing geomembrane, thén electrlcal
- leak locatlon methods ¢annot: be: perfonned on the top geomembrane It is therefore prudent -
tokeep all options open by 1nstalhng a conductlve-backed geomembrane product over the

- . -existing lining system. Conductlve-backed geomembrane is-typically checked for leaks as -

E  part. .of geomembrane installation by using the spark testing method (ASTM D7240) ThlS
would hkely be the most cost effectlve method of atta1n1ng a Ieak-ﬁee 11n1ng system -

If you have any questlons regardlng the 1nformat10n provnded please feel free to contact me -
-at your convemence It was a pleasure to work w1th you on th1s Proj ect

_Afzn J-'*Z 5/1‘5-"

V 'Ablgall Beck P E
: D1rector of Lmer

: - Integfity Serv1ces,

TRI Envuonmental I'nc;‘»_; L

| :t': Attachment PhotoLog j‘:.. -
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Photo No
Parent Material Degradation




Photo No. 2
Parent Material Degradation
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Photo No. 3
Parent Material Degradation




Photo No. 4
Parent Material Degradation







Photo No. 6
Example Hole




Photo No. 7
Example Hole




Photo No. 8
Example Hole




Photo No. 9
Example Hole
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Photo No. 10
Hole in Pipe Boot
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Photo No. 11
Hole in Pipe Boot
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Photo No
Hole in Pipe Boot
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Photo No. 13
Hole in Pipe Boot
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Photo No. 14
Hole in Pipe Boot




Photo No. 15
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Photo No. 16
Example Scratch/Hole
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Photo No
Example Poor Weld
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Photo No. 18
Example Poor Weld
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Photo No. 19
Poor Weld Adhesion
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Photo No. 20
Poor Weld Adhesion
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Photo No. 21
Poor Weld Adhesion
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Photo No. 22
Poor Weld Adhesion
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Photo No. 23
Boat without Rub Sheet
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Photo No. 24
Punctures from Boat

25



Photo No. 25
Punctures from Boat
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Photo No. 26
Punctures from Boat
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Photo No. 27
Hole with Subgrade Erosion
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Photo No. 28
Hole with Subgrade Erosion
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Photo No. 29
Hole with Subgrade Erosion
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Photo No. 30
Hole with Subgrade Erosion
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Photo No. 31
Hole with Subgrade Erosion
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mene

'Recommendatlons and Conclusmns

EXECUTIVE SUMlVIARY

- ‘Introductlon

Kentucky Amencan Water Company (KAWC) owns and operates the Owenton Co
 'Wastewater Treatment Plant (WWTP) Blologrcal treatment is. prov1ded bya T 2 million .

L -_gallon single cell partially mixed aerated lagoon; followed by a packed tower. Consulnngj EEEE

= _iServrces Incotporated . (CSI) evaluated ‘the -condition of the liner and their findings .

.. recominénd to replacé the liner due to severe deterioration. KAWC has contracted GRW -~
‘;Engmeers Inc., to provide altematlves and the des1gn servrces for replacement of the E

- ex1st1ng lagoon hner w1thanew lmer L : : e

:.VIPurpose and Goals Af . o

- lThe purpose of th1s report is: to

B Evaluate the feas1b111ty of replaclng the lagoon llner

- Provide alternatlves for replacmg the: lagoon lmer

o Provide opinion of probable constructlon cost. -
Provrde prOJect schedule I

B Z}Based ‘on- the mvestlgatlon prov1ded by CSI as well as’ dlscuss1ons w1th KAWC;: e
- representatives, it is recommended that the existing lagoon linér be: replaced with anew .
. liner: Add1t10nally, in’ order to prov1de tréatment . for. the wastewater durmg ‘the T
. teplacement of the hner it is recommendeéd  that three. temporary 1.5 ‘million gallon{‘_ S
. lagoons be constructed as prov1ded by Keystone Clearwater Informatlon is 1ncluded in- f-_ e
N ._iAppendle T Sl : S . C

= 'Opmlon of Probable Pro;ect Cost
SR :fOur oplmon of probable construcnon cost is $720 000 to replace the exlstmg lagoon." R ,
- liner. The installation of the new 11ner ‘cannot, be completed w1thout the constructlon of S :_' e

o ‘Atreatment faclhtles for treatment dunng the 11ner mstallatlon perlod

Constructlon costs for 1nstallatron of three new temporary tanks w1th assoclatedf.'j S

T iequ1pment and piping for treatment whlle the’ exrstmg lagoon is - out of sérvice are -

. estimated to be $493,500; The. lagoons would be ‘designed to treat’ current mﬂuent ﬂow:, e

S _and loadmgs and then be removed followmg the PIOJCCt completlon



- Our opinion of probable construction costs are based on recent b1d tabulatrons of similar -
pro_]ects and quotatrons from equlpment manufacturers Costs for the new lagoon lmer
and temporary lagoons for treatment are detalled in Chapter V.



. -EVALUATION OF EXISTIN G TREATMENT PROCESS
" jf'General

j E.The ex1st1ng Owenton WWTP is an aerated lagoon rated to. treat an average dally ﬂow of B
.~ 500,000 gallons per day (gpd) and a peak darly flow of 1,510,000 gpd. The treatment’. . . -
" © - plant was constructed i in 1986 and has a current average da11y ﬂow of approxrmately' o
:;1'238000gpd : R : . :

;,’I‘he des1gn parameters are based on the followmg
Mt_er = Inﬂuent, mg[l o Efﬂuent mg l
-BODs - o o -~ .240 - Lot T 20

CrssT 200 30
:-NH3-N(Nov—Apnl) S 25 o 90

-N(May-Oct) o I R S A0

- -'.Total Phosphorus PR : _ Report
' UTotal Nitrogen - = .. 0 o ol Report
.",Drssolvedeygen } PR j_. : ;l g ._:_13 - 70

o iA copy of the current Kentucky Pollutant Drscharge Ehmmatron System (KPDES)_" B
o perrmtcanbefoundmAppendrxA L _ AR

' E'Wastewater treatment is prov1ded by a partrally mrxed aerated lagoon followed by a S
- packed tower - ﬁlter final clanﬁers, ultraviolet drslnfectron wrth a backup chlorine .. .- "
~ system, and cascade deration steps. ‘Effluent is d1scharged to' an unnamed tributary .of .
o Stevens Creek. A réview of past dlscharge momtorlng reports attached in Append1x D e
E w111 be the bas1s of desrgn for the temporary lagoons ol »

o _‘»Lagoon Treatment Process

S ?;The ma_]onty of the blologlcal treatment at. the ex1st1ng WWTP is proV1ded by a 7 2'. e

7 million gallon single cell partially mixéd:aerated lagoon (BOD: removal) followed by a il

- ‘packed tower filter (NH3-N removal). These calculations cari be seen in Appendrx B
o Kentucky D1v1s10n of Water (KDOW) des1gn standards for aerated lagoons are; ST

: Mmrmum of three cells e

_ Maxrmum loading of 150 lbs of BOD/acre-day

: -Maxrmurn wall slope of 3 1 Pl

" Minimum wall slope « of4:1,

- Minimum of three feet of ﬁ'eeboard : '
'-'Typlcal retentlon trme var1es between 5 days and 30 days



< ?Summary

~ ,Followmg rev1ew of the lagoon as-bullt plans and the bathymetnc survey, the ex1st1ng
. lagoon fails to meet several KDOW des1gn standards The smgle cell lagoon prevents

..:_temporary shutdown for Tepairs - wh11e ‘maintaining - treatment, - The, ‘surface area - at
- ‘maximum water level is approx1mately 1.53, cons1derably less than 6:67 ¢ acres. requlred to S .
- tneet. 150 Ibs of. BOD/acre-day maximum- loadmg -per. ' KDOW: desrgn criteria. .
‘ '}Addltronally, the. side’ slopes. of 2.5: 1 on-average  are. steeper than allowed. ‘These

 shortfalls should be taken mto cons1derat10n for the replacement of the lagoon lmer and
B _,future 1mprovements : : - S

SN

S

e o iFollowmg a rev1ew of the CSI report and our evaluatron of the lagoon 1t 1s concluded

e The smgle cell lagoon lmer has falled and’ should be replaced BT
o The existing treatment system fails to. comply with KDOW design cntena

-~ @ The smgle cell lagoon does. not prov1de redundancy for treatment for temporary
i shutdowns for i repalrs T : - o

":.'_Future treatment alternatlves and 1mprovements w111 be dlscussed S0 that the WWTP can’ SEREEE
© 7 comply w1th KDOW des1gn cntena 1f mandated These altematrves are drscussed further _ '_ '
_'.'1nChapterIII _ S : Pl T O



III EVALUATION OF ALTERNATIVES

" : "A;." - fGeneral

T f':_"-:-ﬁfConstruct a temporary conventlonal aerated lagoon Th1s would requrre reroutrnng -
.. the influent pump stanon force main fo the temporary lagoon; or. construct a .. .-
- _temporary pump station. The exrstmg aeratron equlpment could be moved to the, o

o ..The pnmary purpose of th1s report was to evaluate the fea31b111ty of replacmg the exrstmg S
. lagoon liner with a new lmer Two altematlves have been considered for replacement of
- the-liner. Addltlonally, followmg a review of the 1nvest1gatlon prov1ded by CSI and - .
- ‘evaluation of the blologrcal treatment processes - (smgle cell lagoon and. packed tower.. -~
- filter), ‘alternatives for - temporary treatment “of the - wastewater and alternatrves for
o ;upgradmg the plant to meet exrstmg desrgn cntena have been prov1ded

;o Llner Replacement Alternatlves

Two altematlves for replacement of the exrstlng hner have cons1dered Per the as-burlt e
~drawings, the existing linér is a 36 mil Hypalon (CSPE) linet. Both alternatives for
I :replacement are 60 mil HDPE liners. An HDPE liner will provide a thicker linet at lower.
- costin addltron to higher strength Jomts in companson to a standard Hypalon 11ner There L
o fare only mmor dlfferences between the two altematrves - : -

.The least expensrve alternatlve to. replace the 11ner ventrng and underdram system is a._ S -
- }convennonal liner system w1th a 60 mrl HDPE geomembrane and fabrmet geocomposrte_ -
S underdram system : : : : -

: '_3The second alternatrve isa 60 mrl GSE leak locatlon lmer system w1th Arrmax ventmgf o
*. and underdrain system. ThlS alternative is. hlgher in cost, but is a’much better system, - . .
- This liner system includes a conductlve layer on the unders1de of the liner which allows. .
. for dlpole testing of the liner i in order t6 accurately locate any leaks w1thm the new liner ...~
- jw1thout ﬂoodmg the under drain system. Addrtlonally, ‘the. A1rmax venting and- °

. underdrain systém has ¢ superlor water and air transnnss1on propert1es as compared to the" S
S fabrmet geocompos1te e - R : B

_ {3A ﬂoatmg curtam would be mcluded w1th elther system to prov1de better hydraulrc:'j '
- .conditions and. artificially. create a two cell lagoon Costs assocrated w1th these two"_': D
' ;falternatlves are 1ncluded in Appendlx C . ‘ , L _ -

- iTemporary Treatment Alternatlves

o _Blologrcal treatment cannon be provrded 1f the smgle cell lagoon is to be taken out’ of
R j}servrce for repalrs Therefore, in order to replace the liner, additional treatment facrhtles:; AR
o :»'_-must be constructed Two altematrves for temporary treatment have been consrdered

. new lagoon in order to reduce costs '



'--ﬁa;. Pro's” o

B bCons

. a Pros

E _0 Prov1des a large amount of wet weather storage 3

~Could operate permanently, in order to comply. w1th KDOW des1gn g
standards : A : - :

b Cons -:- '

Requlres a large amount of land

o ;Construct temporary above ground tanks operated as aerated lagoons Th1s would‘.'._'
. also require reroutlng the mﬂuent purip station force main to the temporary tanks,
. or construct a temporary pump station. New Aeration equ1pment may be needed; o
T 5for thls apphcatron due to the s1ze and geometry of the tanks '

Sarme treatment process as. existing lagoon.
_Provides a large amount of wét weather storage
Requlres less land than earthen lagoons
Requlres much less t1me for 1nstallat10n

No permanent beneﬁt

300 iConstruct a temporary complete fhix’ aerated lagoon w1th sohds recycle An RRCIRS
L '_aeroblc lagoon ‘with: solids. recycle operates s1m11arly to an- extended aeratron“ S
S :actlvate-sludge process; ‘with the exception that an earthén basin is used in place =
.+ of areinforced-concrete reactor basin. It should be noted that aeration and mixing = .

e v-lrequrrements for an ‘aerobic: lagoon with sohds recycle are much hrgher than a -
IR ;standard aeroblc partlally rmxed lagoon : »

a. Pros

Smaller footprmt needed for constructlon e
Srmrlar operatron to extended aeratlon plants e o

b Cons , - - SRR : : S
Potent1al for. solrds wash out durlng hlgh wet weather ﬂows
*'Additional aeration’ would be requrred o e
Drﬂ'erent treatment process as’ ex1st1ng lagoon e EE TR

g ';Alternatlves for Plant Improvements

. iAs noted in Chapter II the ex1st1ng lagoon falls to meet several KDOW des1gn cntena :
~'Should KDOW requlre a redundant lagoon in the ﬁrture the followrng altematrves could;‘_i'(., RERE

5 _: ) -'_be consrdered

Install a d1v1der berm w1th1n the lagoon

Coam2



a, Pros _ B : :
’ . Ability to have partlal shutdown wh11e strll prov1d1ng treatment
No add1t10nal land requlrements ' : ,

b Cons " e
'y Surface area and volume of lagoon wrll be reduced
St1ll fails to comply w1th KDOW desrgn cntena

| v 2 Install addltlonal lagoons

‘a. Pros . R - PR -
e Provides redundancy for part1al shutdown whlle mamtalmng treatment

Add1tronal surface area and volume in order to meet KDOW loadmg rates . o

b Cons -
- e Requlres addrtlonal land

i 3. Convert exrstmg aerated lagoon to complete m1x w1th multlple cells :

a Pros RN : S S
- 'p Provides redundancy for part1a1 shutdown whrle mamtalmng treatment
_ " “No additional land Tequirements. = < .0 R -
0 Prov1des some wet weather storage R

- b Cons _ S e
' ° Dlﬁ'erent treatment process as ex1st1ng lagoon
May requrre new KPDES perrmt

o :Smce the above are future alternat1ves a detalled evaluatlon was not performed

L -KAWC personnel have requested that access to the aerators be provrded wrthout the use,'_: :

- ‘of a boat Three optlons have been consrdered for accessmg the aerators

R 1 Installacover system

‘a. Pros - ; N |
Enhanced BOD and ammoma-mtrogen removal T
Access w1thout use of boat o o

b Cons : o
Mostexpens1vealternat1ve el

Install ngrd walkway system

a._P,ros o



Stable - :
Access w1thout use of boat

b Cons

Walkway located permanently above hlgh water level makmg access to .
aerators more dlfﬁcult at lower water levels '

= 3 . Install a ﬂoatmg walkway system

a) Pros L :
Access w1thout use of boat

Walkway floats i up and down as water level vanes always prov1d1ng
.-access to. aerators s : S

b Cons o R :

Could be unstable dunng wmdy cond1t10ns

D1fﬁcult functlonahty '



- RECOMMENDED ALTERNATIVE AND PROJECT COST -
- ‘General

- jKWAC GRW and KDOW et to drscuss our approach to take the smgle cell lagoon out- o :

o of serv1ce 1n order to replace the lmer The followmg 1tems were dlscussed

- -, 1. o 'Construct temporary above ground tanks that will- operate in the same treatment:.: S

e process mode as the partlally mlxed aerated lagoon

Actual ﬂow and loadlngs data from monthly operatmg reports (MOR’s) found m3' S

: _ Appendlx D w111 be used for basrs of des1gn of’ temporary treatment fac111t1es
: ,Temporary earthen lagoons or above ground tanks are acceptable altemattves for: S
.- providing treatment wh11e the lagoon llner ventmg and underdraln system are SN
EEREEI belngreplaced Lol - . ~ o
3. Vanous 1reatment processes w111 be evaluated
: ‘_ .:-_'The temporary facrllnes wrll be taken out of serv1ce and removed aﬁer all work s - -
T ";_complete ' Bt :
s '~At th1s tlme KDOW w111 not requrre a permanent redundant lagoon
' 'Recommendatlons E L

B ;Based on cost-effectlveness and constructlon t1me the followmg is recommended

o :'.'Replace the lagoon lmer w1th a 60 m1l GSE leak locatron 11ner w1th Arrmax;‘ SRR
- ventmg and underdram system ' o S S

L "Once the temporary above ground tanks are in serv1ce the lagoon wrll be dramed'- R
B :',..and cleatied: 'The sludge-will be dewatered and hauled: off-site for disposal. Costs -+ -~ -
- for ‘sludge dredging and dewatering is ‘included “in our opinion of _probably
. construction cost, however costs for dlsposal of sludge is not included since it was -+~~~ .
- assumed KAWC would land apply the dewatered sludge See Appendrx F for T
L dredgmg and dewatermg costs S

L :,"Include d1v1der curtaln in lagoon fo. store sludge on one’ s1de to ‘minimize .- sohdsf e _
[-z'."washout duritig wet ‘weather: conditions: . It: should. be .noted. that a- permanent'. Lol
Cl earthen d1v1der w111 reduce mrlhons of gallons of storage in the lagoon v

. ' ', i-Access to aerators should be ﬁtrther d1scussed 1f to be mcluded



C. Opinion of Probable Project Cost.

GRW Engineers, Inc.

Project:

Lagoon Liner Replacement

Owner:

Kentucky American Water

Project No. 4483-01

Construction Date: 10/13/16 Dwg. No.
Cost Estimate Estimator: MAU Type: Preliminary
Number of| Units of Unit Total
Description Units Measure Cost Cost
iWork to Existing Lagoon

Mobilization/Demobilization 1 LS $30,000.00 $30,000.00
Sludge Dredging and Dewatering 1 LS $375,000.00 $375,000.00
|Liner Removal and Disposal 1 LS $25,000.00 $25,000.00
[Earthwork 1 LS $40,000.00 $40,000.00
Lagoon Liner for existing lagoons 1 EA $200,000.00 $200,000.00
Installation of Liner 1 LS $50,000.00 $50,000.00
Subtotal $720,000.00

Work for Tem porary Treatment
Tank Pads 3 LS $25,000.00 $75,000.00
Yard Piping 1 LS $75,000.00 $75,000.00
Tanks 3 EA $80,000.00 $240,000.00
erators 6 EA $15,000.00 $90,000.00
Installation 1 LS $13,500.00 $13,500.00
Subtotal $493,500.00
Contingency $121,350.00
Liner Replacment Total $1,334,850.00




EPROJECT SCHEDULE

| i_?_Schedule -

- ’-. A tentatrve schedule to 1mplement the recommended plan 1s as follows -

' Actron

o 'Date

| -_ Recelve Work Order

T i_‘Februaryrl 2016_;7};

i Coordmate w1th Env1ronmental State Agenc1es

S 'May 2016

- : Submlt Draﬁ Prehmmary Englneermg —
' Report tO Ky Amencan Water Co o

Receive Ky Amerlcan Water Co
o Rev1ew Comments .

R '_Sublmt Fmal Prehmmary Engmeenng e L
-+ |'Report to Ky Américan Water Co. and TR
" | Kentucky Division of Water (DOW)

— Novemb é? 201 3 1o

[ Deembe 2016 |

o iSubm1t Revrsed Proposal

R 'i‘lDecember, 2016 1

B .:-"Bengesrgn

) "'iSurvey

= :‘January 2017

| February 2017

L .: 0% Des1gn Revrew Meetmg

':-» ':'March 2017

- ‘-; ;90% Desrgn Rev1ew Meetmg

U fSubmlt Plans & Spemﬁcatrons to DOW‘;_-'; R ) ‘;:V',June 2017

-'_August 2017

| ]z-‘_.:May2017

. o ':Recerve DOW ApprovaI
SO :Advertrse for Bids

- ‘;:iAugust2017

- ;Open BldS

[ Septomber 2017 '; T

A ‘_'-‘Award Constructron Contract

| October 2017

B ‘Begm Constructlon B

e ‘PI'O_]eCt Closeout SR,

" October 2017

E 'Substantral Completlon of Construchoni } ': ST

- '_Apr11 2017

- iFmal Completlon of Constructlon and

s '_May 2018







~ KENTUCKY POLLUTANT
_ DISCHARGE ELIMINATION -
 SYSTEM.

- pERM |T

PERMIT NO.: KY0028312
- : : o AI NO 1845 :
AUTHORIZATION TO DISCHARGE UNDER THE .
B KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM
- iPursuant to Authorlty in KRS 224 I
;Kentucky Amencan Water Northem D1v1s1on : P

" 2300 Richmond Rd
_':_-_:Le')'(ing’ton KY. 40502 .

s authorxzed to dlscharge from a faclllty located at

- :Kentucky Amencan Water Northem D1v1s1on WWTP

S -385 Carter Lane . -
Co :Owenton Owen County, Kentucky

e ';to recelvmg waters named N : 4 .
e iUnnamed Tnbutary at (38 542472°N 84 831278°) latltude/Longltude to Stevens Creek

) ‘_‘.-‘;m accordance w1th efﬂuent llmltatlons, momtormg reqmrements and other condltlons set forth m thls
L :permlt : . , . v

. Th1s penmt shall become effectlve on July 1 2015

R .";- ;Thrs perrmt and the authonzatlon to dlscharge shall explre at mldmght June 30 2020

owwmoos )
i PeterT Goodmann,Dlrectorf',» o

" e Stged e
P e T DmsnonofWater T

DEPARTMENT FOR ENVIRONMENTAL PROTECTION

Dwnsnon of Water, 200 Falr Oaks Lane, Frankfort, Kentucky 40601
' IR Pnnted on Recycled Paper - - :
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i 'THIS KPDES PERMIT CONSISTS OF THE FOLLOWING SECTIONS

L EFFLUENTAND MONITORING REQUIREMENTS SRR NSNS
ARt 1 MONITORINGLOCATIONS SRS .;.;.;.'.3._}._.3’ R,

RRRRL T 2. EFFLUENT LIMITATIONS ANDMONITORINGREQUIREMENTS

S 131 STANDARD EFFLUENT REQUIREMENTS I'f;',.('.'_ ....'.f.i._.‘,._ i,

R 1 4. WHOLE EFFLUENTTOXICI'I'Y TESTING
o ADDITIONAL REQUIREMENTS

S22 'OTHER PERMITS _ et daaeniein
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R ) 9,_' .CERTIFIED OPERATORS ..... i.,-.' -
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R 5. iREOPENERCLAUSE...’..'.;'.»....' ' L2000
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o 4 1- DUTY TO COMPLY ...... ) .._" ,. i ". : : .- R
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AINo. 1845 KPDES Permit KY0028312 Page 4

1. EFFLUENT AND MONITORING REQUIREMENTS

1.1. Monitoring Locations
The following table lists the outfalls authorized by this permit, the latitude and longitude of each and the DOW assigned KPDES outfall number.
"Number | Type | Latitude (N) | Le le(W) | =~ ReceivingWaters |  Description of Outfall
001 Direct 38.54272 84.831278 Unnamed Tributary to Stevens Creek Municipal Wastewater
1.2. Effluent Limitations and Monitoring Requirements
Beginning on the effective date and lasting through the term of this permit discharges from Outfall 001 shall comply with the effluent limitations in the tables of
this section.
1.2.1. Effluent Limitations and Monitoring Requirements Table I
EFFLUENT LIMITATIONS | MONITORING REQUIREMENTS
Loadings Concentrations e
(Ibs/day) (specify units) Nhauieoring
Effluent Characteristic Min Max. Location | Frequency Sample Type
k’;’e":‘" Aveekly | Minimum | Monthly | Weekly | Maximum
. ge i Average Average
Percent Removal CBODs N/A N/A N/A 85% N/A N/A N/A 1/Month Calculated
Percent Removal TSS N/A N/A N/A 85% N/A N/A N/A 1/Month Calculated




AINo. 1845 KPDES Permit KY0028312 Page 5
1.2.2. Effluent Limitations and Monitoring Requirements Table II
EFFLUENT LIMITATIONS | MONITORING REQUIREMENTS
Loadi Concentrations .
(bsday __(specify units) Y
Effluent Characteristic Monthly | Weekly G Max. Max. 4 Location | Frequency Sample Type
Average | Average um Monthly Weekly Maximum
Average Average

Flow (Design 0.339 MGD) Report Report N/A N/A N/A N/A Effluent | Continuous Recorder
CBODs 56.6 84.9 N/A 20 mg/1 30 mg/1 N/A Effluent Weekly 24-Hr Composite
CBODs Report Report N/A Report mg/l | Report mg/l N/A Influent Weekly 24-Hr Composite
TSS 84.9 127 N/A 30 mg/1 45 mg/l N/A Effluent Weekly 24-Hr Composite
TSS Report Report N/A Report mg/l | Report mg/l N/A Influent Weekly 24-Hr Composite
Ammonia (as NH3N)

May 1 - October 31 11.3 17.0 N/A 4.0 mg/l 6.0 mg/1 N/A Effluent Weekly 24-Hr Composite

November 1 — April 30 25.5 38.2 N/A 9.0 mg/1 13.5 mg/l N/A Effluent Weekly 24-Hr Composite
E. Coli (colonies/100 ml)’ N/A N/A N/A 130 240 N/A Effluent Weekly Grab
Dissolved Oxygen N/A N/A 7.0 mg/l N/A N/A N/A Effluent Weekly Grab
pH (Standard Units) N/A N/A 6.0 N/A N/A 9.0 Effluent Weekly Grab
Chronic Toxicity N/A N/A N/A N/A N/A 1.00 TU, Effluent | Quarterly | 3 24-Hr Composites
Total Residual Chlorine N/A N/A N/A 0.011 mg/l | 0.019 mg/I’ N/A Effluent Weekly Grab
Total Phosphorus N/A N/A N/A Report Report N/A Effluent Weekly 24-Hr Composite
Total Nitrogen (mg/1) N/A N/A N/A Report Report N/A Effluent Weekly 24-Hr Composite

"The effluent limitations for Escherichia Coli are 30-day and 7-day Geometric Means.

*This limitation for Total Residual Chlorine is a Daily Maximum.

Total Nitrogen is the summation of the analytical results for Total Nitrates, Total Nitrites, and Total Kjeldahl Nitrogen

1.2.3. Permit Renewal Scan Monitoring Requirements Table ITI
EFFLUENT MONITORING |  MONITORING REQUIREMENTS
Loadings Concentrations A
. § Monitoring
(Ibs/day) (specify units)
Titiivent SHRTaCETC S cDully Daily |y | Daily Daily | | Location | Frequency pempleType
Average | Maximum Average Maximum
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EFFLUENT MONITORING |  MONITORING REQUIREMENTS
oadn Concentrations Monitoring
Effluent Characteristic e L) e ASPEEy Wules) : Sample Type
: Daily Daily Mini , Daily Daily Mkt Location | Frequency
Average | Maximum Average Maximum

Flow (50050) MGD Report Report N/A N/A N/A N/A Effluent | Continuous Recorder
0Oil & Grease (00552) N/A N/A N/A Report Report N/A Effluent Once Grab
Temperature (00011) °F
(May 1- October 31) A N/A N/A Report Report N/A | Effluent One. | Orb
Temperature (00011) °F
(November 1- April 30) WA ek A Report Report N/A Effluent Once Grab
zlgtg(;gge)n, total Kjeldahl N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
(Sfﬂgg)te vrite (Tomdl. 1 gk N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
" Total Dissolved Solids .
(TDS) (70296) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Antimony, Total E
Recoverable (01268) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
é.r()s‘;’?; SR NiA N/A N/A Report Report N/A B Once 24-Hr Composite
Beryllium, Total .
Recoverable (000998) A Nk N/A Report Report N/A Effluent Once 24-Hr Composite
Cadmium, Total ‘
Recoverable (000113) ke Wk N/A Report Report N/A | Effluent Once | 24-Hr Composite
Chromium, Total .
Recoverable (000118) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
?o(())%lﬁré)T S N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
t:(;’gl’ 1T4‘;tal SEGIONS N/A N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
Mercury, Total .
Recoverable (71901) WA N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
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EFFLUENT MONITORING | [ MONITORING REQUIREMENTS
| Effluent Characteﬁstic (be/day) ?:wm::)s s Sample Type
; Daily | Daily Mistinum Daily Daily Mk it Location | Frequency
Average | Maximum Average Maximum
g‘f(l)‘;f{)mal Rpcoveae’| N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
Selenium, Total .
Recoverable (00981) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
(S(;ll‘gé“"a‘ Repoystie N/A N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
Thallium, Total .
Recoverable (00982) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
(20"1‘8’91)"‘3] Becavanic N/A N/A N/A Report Report N/A | Effluent Once 24-Hr Composite
Cyanide, free (amenable to
chlorination) (00722) N/A N/A N/A Report Report N/A Effluent Once Grab
Phenolic Compounds, ;
Total (70029) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Hardness, Total (as .
CaCO3) (00900) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Ao LIRS0 N/A N/A N/A Report Report N/A | Effluent Once Grab
sctyroaiile 14315 ) N/A N/A N/A Report Report N/A Once Grab
gj“;;;‘)e s s N/A N/A N/A Report Report N/A | Effluent Once Grab
e N/A N/A N/A Report Report N/A Effluent Once Grab
832‘:’(‘)’;)“’““‘:}“"“"" N/A N/A N/A Report Report N/A | Effluent Once Grab
Sblogobenzne (355013 N/A N/A N/A Report Report N/A | Effluent Once Grab
8‘;};5‘;‘)""’°m°m°‘ha“° N/A N/A N/A Report Report N/A | Effluent Once Grab
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EFFLUENT MONITORING [ MONITORING REQUIREMENTS
EEEEEE Coio st
Effluent Characteristic o : = s - : - Sample Type
Daily | Daily Mittiuni Daily Daily Mk Location | Frequency
: Average | Maximum | Average Maximum '
Chiloromtione (53531 3 N/A N/A N/A Report Report N/A | Effluent Once Grab
2-Chloroethyl vinyl ether,
(onixed) (14576) N/A N/A N/A Report Report N/A | Effluent Once Grab
Chiorotan (32108 N/A N/A N/A Report Report N/A | Effluent Once Grab
g‘;i’é‘ir)°b'°m°me‘ha“° N/A N/A N/A Report Report Nig | Etimeat Once Grab
(15313‘6‘"')”““‘“3“ N/A N/A N/A Report Report N/A | Effluent Once Grab
(133'1’33")"1"‘0““““” N/A N/A N/A Report Report N/A | Effluent Once ~ Grab
trans-1,2-Dichloroethylene N/A N/A N/A Report Report N/A Effluent O iy
(34546)
L1 -Duchlordostiylens N/A N/A N/A Report Report Nk, | Eenent Once Grab
(34501)
(151'52‘1“)“‘°‘°Pr°pa“° N/A N/A N/A Report Report Joa, | ECRe Once Grab
13-Dachioeaprogiyiene N/A N/A N/A Report Report Kok |ARe Once Grab
(51044)
Ethylbenzene (34371) N/A N/A N/A Report Report N/A Effluent Once Grab
Methyl bromide Effluent
(Bromomethand) (34413 N/A N/A N/A Report Report N/A Once Grab
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EFFLUENT MONITORING |  MONITORING REQUIREMENTS
b | © ey S ey wats Youmdne
Effluent Characteristic ' i : Sample Type
Daily Daily Minimum Daily Daily Maklan Location | Frequency
Average | Maximum Average Maximum
Methyl chloride Effluent
(Chloromethane) (34418) N/A N/A N/A Report Report N/A Once Grab
Mehyinne ionde N/A N/A N/A Report Report Nk, [Pt Once Grab
(34423)
(151’521’26')“"3"”"”“""“ N/A N/A N/A Report Report R R Once Grab
Tcachloconthylee N/A N/A N/A Report Report R Once Grab
(34475)
Toluene (34010) N/A N/A N/A Report Report N/A Effluent Once Grab
b1, b N/A N/A N/A Report Report na | Effluent Once Grab
(34506)
(13;521 T)“°m°r°°‘ha“° N/A N/A N/A Report Report N/A Once Grab
Trichloroethylene (39180) N/A N/A N/A Report Report N/A Effluent Once Grab
Vinyl chloride (39175) N/A N/A N/A Report Report N/A Effluent Once Grab
p-Chloro-m-cresol (82627) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
2-Chlorophenol (34586) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
(23";15%‘1")‘““""“““ N/A N/A N/A Report Report na | Effiuent Once 24-Hr Composite




Al No. 1845 KPDES Permit KY0028312 Page 10
EFFLUENT MONITORING | MONITORING REQUIREMENTS
2 , Loadings : Concentrations 5
Effluent Characteristic i (Ibicay). — Speay duits) l.Vlonitonng Sample Type
: ~ Daily ‘Daily Miiitam Daily Daily Makithons Location | Frequency
Average | Maximum Average Maximum

(23'1'6%;‘;‘““11"‘5“"' N/A N/A N/A Report Report Nk | e Once | 24-HrComposite
4,6-Dinitro-o-cresol Effluent
(34657) N/A N/A N/A Report Report N/A Once 24-Hr Composite
2,4-Dinitrophenol (34616) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
2-Nitrophenol (34591) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
4-Nitrophenol (34646) Effluent .

N/A N/A N/A Report Report N/A Once 24-Hr Composite
i N/A N/A N/A Report Report N, | Etieent Once Grab
(39032)
Phenol (34694) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
(251’662‘}";‘°hl°‘°"he“°‘ N/A N/A N/A Report Report N/a | Effluent Once 24-Hr Composite
Acenaphthene (34205) Effluent

N/A N/A N/A Report Report N/A Once 24-Hr Composite
Acenaphthylene (34200) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Anthracene (34220) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
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EFFLUENT MONITORING |  MONITORING REQUIREMENTS

Eﬂhnent Chﬁracterhtic : | ["E s/day) ' (specify :r::iz;s s Sample Type

. ‘ : - Daily Daily | Milniom Daily Daily Mk Location | Frequency

« Average | Maximum Average Maximum ;
Benzidine (39120) N/A N/A N/A Report Report N/A Effluent Once Grab
PEUROR AR N/A N/A N/A Report Report T L Once Grab
(34526)
Benzo(a)pyrene (34247) N/A N/A N/A Report Report N/A Effluent Once Grab
(3:,‘;'5B3°1‘;Z°ﬂ“°'a““‘°“° N/A N/A N/A Report Report s | Bt Once Grab
gi“sz;ffh‘)peryle“c N/A N/A N/A Report Report - | e Once | 24-HrComposite
gi"zzfz(;‘)ﬂ““a“‘he“e N/A N/A N/A Report Report Mg | oeent Once 24-Hr Composite
Bis(2- Effluent
chloroethoxy)methane N/A N/A N/A Report Report N/A Once 24-Hr Composite
(34278)
:331:(22743:)momemy1)emer N/A N/A N/A Report Report I D Once 24-Hr Composite
Bis(2-chloroisopropyl) Effluent ;
ether (34283) N/A N/A N/A Report Report N/A Once 24-Hr Composite
Bis(2-ethylhexyl) Effluent
phthalate (39100) N/A N/A N/A Report Report N/A Once Grab
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EFFLUENT MONITORING _ [ MONITORING REQUIREMENTS
Effluent Characteristic (bsday) ((I:m:r:::s? i Sample Type
A Daily Daily Mini Daily Daily Mikiimn Location | Frequency
Average | Maximum Average Maximum
4-Bromophenyl phenyl Effluent g
ether (34636) N/A N/A N/A Report Report N/A Once 24-Hr Composite
g‘:zyég)"'“zy o N/A N/A N/A Report Report Nih, | Ement Once 24-Hr Composite
%égé(l);onaphthalenc N/A N/A N/A Report Report N/A Ene Once 24-Hr Composite
4-Chlorophenyl phenyl Effluent :
ether (34641) N/A N/A N/A Report Report N/A Once 24-Hr Composite
Chrysene (34320) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
g‘g"l"l‘:)‘;‘y' Pl N/A N/A N/A Report Report R e Once Grab
gﬁ’;;‘g;’(a’h)"‘nﬂ“a"e“e N/A N/A N/A Report Report Nik | Boent Once 24-Hr Composite
(léijjlggh"""be“““e N/A N/A N/A Report Report o e Once 24-Hr Composite
(léi‘slz‘tsc)h“”"b"“z"““ N/A N/A N/A Report Report NiA | et Once | 24-HrComposite
(151'52'1")"""0""’“2"“" N/A N/A N/A Report Report T Once 24-Hr Composite
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EFFLUENT MONITORING : |  MONITORING REQUIREMENTS
A Loadings . Concentrations M :
; A s : onitori
Effluent Characteristic s day) . e ) - s Sample Type
. : i Daily Daily Mindisum Daily Daily Mk Location | Frequency
Average | Maximum Average Maximum

?éiggh"’“’be“z‘dmc N/A N/A N/A Report Report NIk, . | R Once 24-Hr Composite
Diethyl phthalate (34336) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
82“3‘2'{‘))' i pfime N/A N/A N/A Report Report N | Once 24-Hr Composite
2,4-Dinitrotoluene (34611) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
2,6-Dinitrotoluene (34626) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
giﬁg"enylhydm‘“e N/A N/A N/A Report Report na | Effluent Once 24-Hr Composite
Fluoranthene (34376) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Fluorene (34381) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
TRaEREORnbeEm: N/A N/A N/A Report Report ST e Once Grab
(39700)
Hexachlorobutadiene N/A N/A N/A Report Repont N/A Effluent Oica Grab
(39702)
Hexachlorocyclo : Effluent

) N/A N/A N/A Report Report N/A Once 24-Hr Composite
pentadiene (34386)
Hexachloroethane (34396) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
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EFFLUENT MONITORING |  MONITORING REQUIREMENTS
| Effluent Characteristic i (Ibs/day) | ' (specify :r::'::)s it Sample Ty
' ™ Daily Daily |po. T Daily | Daly |, . Location | Frequency ype
_Average | Maxim Average Maximum
(113“4’2'(‘)‘;()1’2'3“)"“"“6 N/A N/A N/A Report Report Nix, | et Once 24-Hr Composite
Isophorone (34408) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Naphthalene (34696) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
Nitrobenzene (34447) N/A N/A N/A Report Report N/A Effluent Once 24-Hr Composite
N-Nitrosodi-N- Effluent | Once ;
propylamine (34428) N/A N/A N/A Report Report N/A 24-Hr Composite
N-Nitrosodimethylamine Effluent | Once :
(NDMA) (34438) N/A N/A N/A Report Report N/A 24-Hr Composite
gﬂ;‘g‘;s"d‘phe“y i N/A N/A N/A Report Report N, o] Teient | Oncs 24-Hr Composite
Phenanthrene (34461) N/A N/A N/A Report Report N/A Effluent | Once 24-Hr Composite
Pyrene (34469) N/A N/A N/A Report Report N/A Effluent | Once 24-Hr Composite
géi’;’s"f;‘cm‘”"be"z““e N/A N/A N/A Report Report Nia: | Eamest | Once 24-Hr Composite
Chloride (as Cl1)( 00940) N/A N/A N/A Report Report N/A Effluent | Once 24-Hr Composite
{{,‘3,‘1’8‘8,‘3' EC N/A N/A N/A Report Report 7 S Ll s 24-Hr Composite

The sampling for the parameters in this table shall be conducted between eighteen months and six months prior to the expiration date of the permit.
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1.3. Standard Effluent Requirements
The discharges to waters of the Commonwealth shall not produce floating solids, visible foam or a visible sheen on the surface of the receiving waters.

Samples and measurements taken in accordance with the requirements specified in Section 1.2 shall be representative of the volume and nature of the monitored
discharge and shall be taken at nearest accessible point after final treatment, but prior to actual discharge to or mixing with the receiving waters or wastestreams
from other outfalls.

14. Whole Effluent Toxicity Testing

The permittee shall initiate, within thirty (30) days of the effective date of this permit, or continue the series of tests described below to evaluate wastewater
toxicity of the discharge from Outfall 001.

14.1. WET Test Requirements

The permittee shall perform one (1) short-term static-renewal water flea (Ceriodaphnia dubia) life-cycle test and one (1) short-term static-renewal fathead minnow
(Pimephales promelas) growth test on 100% effluent (1.00 TU¢) at the frequency specified in Section 1.2.

14.2. WET Sampling Requirements

DRTGT

Tests shall be conducted on a minimum of three (3) 24-hour composite samples and shall be collected at a frequency of one (1) 24-hour composite every other day.
For example, the first sample would be used for test initiation on day 1 and for test solution renewal on day 2. The second sample would be used for test solution
renewal on days 3 and 4. The third sample would be used for test solution renewal on days 5, 6, and 7. Each 24-hour composite shall be collected using a refrigerated
automatic sampler. Each 24-hour composite sample shall consist of not less than forty-eight (48) discrete aliquots of effluent. Aliquots shall be of equal volume and
time-proportional unless effluent flow is expected to vary by more than 10% from one hour to another or by 50% over the 24-hour collection period (as predicted from
historical trends, significant rainfall events, etc.). With anticipated effluent flow variation of greater than 10% per hour or 50% overall, the frequency, and volume of
each aliquot shall be flow-proportional. The lapsed time from collection of the last aliquot of the composite and its first use for test initiation or for test solution
renewal shall not exceed 36 hours.

Samples shall be iced and maintained at not greater than 6° C during collection, storage, transport and until used in the test by the laboratory.
1.4.3. WET Serial Dilutions
Effluent concentrations for the tests must include the percent effluent required by the permit and at least four additional effluent concentrations as follows.

3 Dilution 2 Percent | Dilution 3 Per __| Dilution 5 Percen
80 100
95 235 475 95 97.5 100
90 22.5 45 90 95 100
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85 21.25 42.5 85 92.5 100
80 20 40 80 90 100
75 18.75 315 75 87.5 100
70 17.5 35 70 85 100
65 16.25 32.5 65 82.5 100
60 15 30 60 80 100
55 13.75 27.5 55 77.5 100
50 12.5 25 50 75 100
45 11.25 22.5 45 72.5 100
40 10 20 40 70 100
35 8.75 17.5 35 67.5 100
30 T3 1S 30 65 100
25 6.25 12.5 25 62.5 100
20 3 10 20 60 100
15 3.75 7S 15 57.5 100
10 2:5 5 10 55 100
5 1.25 2.5 S 50 100

For a required percent effluent of 100%, test concentrations shall be 20%, 40%, 60%, 80% and 100%.

For a required percent effluent less than 100% but greater than or equal to 75%, the test concentrations shall include the required percent effluent, two (2)
concentrations below that are based on a 0.5 dilution factor, and two (2) concentrations above: one (1) at mid-point between 100% and the required percent effluent,
and one (1) at 100% effluent.

For a required percent effluent less than 75%, test concentrations shall include the required percent effluent, two (2) concentrations below on a 0.5 dilution factor, and
two (2) concentrations above the required percent effluent based on a 0.5 dilution factor if possible, one (1) at mid-point between 100% and the required percent
effluent, and one (1) at 100% effluent.

Selection of different effluent concentrations must be approved by DOW prior to testing. Controls shall be conducted concurrently with effluent testing using synthetic
water.

1.44. WET Controls

Controls shall be tested concurrent with effluent testing using synthetic water. The analysis will be deemed reasonable and good only if the minimum control
requirements are met:

For the Ceriodaphnia test: at least 80% survival of all control organisms and an average of fifteen (15) or more young per surviving female in the control solutions; and
60% of surviving control females must produce three broods.
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- For the fathead minnow test: at least 80%. survival in controls and the average dry weight per surviving organism in'control chambers equals or exceeds 0.25 mg. -
r 'Any'test that does -not'meet"the cdnt’rol'acceptability Criteria -Shall be repeated as soon aspractiCable within the monitoring period. '
- Within thuty (30) days prior-to- initiating an- efﬂuent toxmlty test,-a reference tomcant test must- be completed for the . method used alternatively, the reference
- foxicant test may be run concurrent with the effluent: tox1c1ty test. - o :

"L 4 5. - WET Test Methods

R ; Al test orgamsms procedures and quahty assurance cntena used shall be in accordance with. Short term Methods for Estimating the Chromc Toxicity. of Efﬂuents and

,Recelvrng Waters to. Freshwater Orgamsm @" Edltlo[l) EPA 821 -R-02 013 the most recent edition of this publlcatlon or as approved-in advance by DOW..
l 4 6. Reductlon to Smgle Specles Testmg

. ‘After at least §ix (6) consecutive passing toxicity- tests usmg both the water flea and the fathead minnow, a request for testlng wrth only the most sensitive species may, :
. .be submitted .to. DOW. Upon approval the most sensitive species may be considered as representanve and all subsequent compliance tests:may-be conducted using - -
T only that specres unless dlrected atany time by DOW. to change or revert to both: '

147 WET Reportmg Requlrements

- -Results-of all toxicity: tests conducted with-any- spec1es shall be- reported accordlng to the most recent format prov1ded by DOW. Notification of failed test shall- be -
- made‘to DOW :within-five. (5):days of test ‘completion. ‘Test reports shall. be. submitted:to - DOW ‘within: thirty. (30): days ‘of : cornpletron A control chart including the.
“most recent reference. toxrcant test endpomts for the efﬂuent test method (mmlmum of’ ﬁve [51,. up to twenty [20] if avallable) shall be part of the report. .

148, WET Test Results

Noncomphance with the. toxrcrty hmlt will ‘be demonstrated if ‘the ICys° (mh1b1t10n concentratron) for reproductlon or growth is 'less than 100" % effluent.. If
‘noncomipliance occurs in an initial test, the permittee must repeat the test using. a new. set of three (3) 24-hour comiposite samples. Sampling must be initiated within -

; ﬁfteen (15) days of completlng the failed test. The second round of testmg shall include both specres ‘unless approved for only: the most sensitive spemes by DOW.
o Results of the second. round of testing will be used to evaluate the persrstence of the toxic event and the possible need for a Toxicity Reduction Evaluation (TRE)..

1. 4 9, N Accelerated Testmg " S . ' ' .

g _ .; If the second ronnd of testmg also demonstrates noncomphance the perrmttee will be reqmred to- perforrn accelerated tesung as specrﬁed in the followmg paragraphs

>

' Complete four (4) add1t1ona1 rounds of testing to. evaluate the: frequency and degree of tox101ty ‘within sixty (6()) days of completmg the second failed round of
~ testing. Results of the initial and second rounds of testlng spec1ﬁed above plus the four (4) -additional rounds of testing’ w111 be used in.deciding 1f a TRE shall be.

o '_requlred

N ] results from:any. two (2) of six (6) rounds of testrng show a s1gmﬁcant noncomphance w1th the Toxrclty limit, i.e., >12 trmes the TU or results from any four of the.
" six tests show tox1c1ty as. deﬁned in'Section'1.4.8, a TRE w111 be reqmred : . : . ‘
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7. The penmttee shall prov1de wntten notlﬁcatlon o DOW w1th1n ﬁve (5) days of completmg the accelerated testmg, statmg that (1) tox101ty pers1sted and that a TREI o

a " willbe mttlated or. (2) that tox1ctty d1d not: pers1st and normal testlng w111 resume

e '-Should tox1c1ty prove not to- be persrstent dunng the accelerated testmg penod, but reoccur w1thln twelve (12) months of the 1n1t1al faﬂure at a level >1. 2 t1mes the o

[ ':TU then aTREshallberequlred

1430 WETTox1c1tyReductlonEvaluatlon(TRE) S T T o
o Havmg deterrmned thata TRE is requrred the perrmttee shall mmate and/or conttnue at least monthly testmg w1th both spec1es unt;ll such tlme asa specrﬁc TRE plan .

S s approved by DOW. A TRE plan‘shall be: developed by the permittee and submitted to DOW :within thirty (30) days of determining a TRE 1s reqmred The plan shall -
Lo be developed in accordance with'the most recent EPA-and DOW guldance Quesnons regardmg this process miay be submitted to. DOW. .

' 'ﬂThe TRE plan. shall 1nclude Toxrc Identlficatlon Evaluatlon (TIE) proccdures, treatab111ty studles and: evaluatlons of:. chemical usage lncludmg changes in types, Z_'

-‘handlmg and: supphers operatlonal and -process- procedures; housekeeping ‘and- maintenance - activities; and raw. materials.. The. TRE. plan will establish an. "
" ‘implementation. schedule to begm 1mmed1ately upon approval by DOW, to-have duration of at least six. (6) months and not to exceed twenty—four (24) moriths. The -

L nnplementatlon schedule shall mclude quarterly progress: reports being subrmtted to DOW due the last day: of the month followmg each calendar quarter

= ‘Upon complet10n of the TRE, the permittee shall submit a final report detalhng the: findlngs of the TRE and- actrons taken or to be: taken to prevent the- reoccurrence of - )
© " toxicity. This final report” shall inchide: the toxwant(s), if any are 1dent1fied treatment optlons operanonal changes and the proposed resolutlons mcludmg an g
- ':'1mplementatlon schedule not to exceed one-hundred-elghty (180) days ' o o L S . oo o

,. . , ‘fShould the penmttee detemune the toxrcant(s) and/or a workable treatment pnor to the planned conclusmn of the TRE the perrmttee Wlll notlfy DOW w1th1n ﬁve (5). S
o days of makmg that determtnatlon and take appropnate actlons to 1mplement the solutlon w1thm one-hundred—elghty (180) days of that notrﬁcatlon .
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SECTION 2
ADDITIONAL REQUIREMENTS
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2. ADDITIONAL REQUIREMENTS
2.1, Schedule of Compliance

The permittee shall attain compliance with all requirements of this permit on the effective date of this permit
unless otherwise stated.

2.2. Other Permits

This permit has been issued under the provisions of KRS Chapter 224 and regulations promulgated
pursuant thereto. 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.

2.3. Sufficiently Sensitive Analytical Methods

Analytical methods utilized to demonstrate compliance with the effluent limitations established in this
permit shall be sufficiently sensitive to detect pollutant levels at or below the required effluent limit, i.e.
the Method Detection Limit (MDL) shall be at or below the effluent limit. In that instance where an EPA-
approved method does not exist that has an MDL at or below the established effluent limitation, the
permitee shall: (1) use the method specified in the permit; or (2) the EPA-approved method with an MDL
that is nearest to the established effluent limit.

24. Reporting of Monitoring Results

Monitoring results obtained during each monitoring period must be reported. The completed Discharge
Monitoring Report (DMR) for each monitoring period must be submitted no later than the 28" day of the
month following the monitoring period for which monitoring results were obtained.

24.1. Electronic Submittal

The completed DMR for each monitoring period must be entered into the Division of Water approved
electronic system no later than midnight on the 28" day of the month following the monitoring period for
which monitoring results were obtained.

For information regarding electronic submittal of DMRs please visit the Division’s website at
http://water.ky.gov/permitting/Pages/netDMRInformation.aspx or contact the DMR Coordinator at (502)
564-3410.

2.5. Reopener Clause

This permit shall be modified, or alternatively revoked and reissued, to comply with any applicable
effluent standard or limitation issued or approved in accordance with 401 KAR 5:050 through 5:080, if
the effluent standard or limitation so issued or approved:

1. Contains different conditions or is otherwise more stringent than any effluent limitation in the permit;
or
2. Controls any pollutant not limited in the permit.

This permit may be reopened to implement the findings of a reasonable potential analysis
performed by the Division of Water.

This permit shall be reopened if Division of Water determines surface waters are aesthetically or
otherwise degraded by substances that:

(a) Settle to form objectionable deposits;

(b) Float as debris, scum, oil, or other matter to form a nuisance;

(c) Produce objectionable color, odor, taste, or turbidity;

(d) Injure, are chronically or acutely toxic to or produce adverse physiological or behavioral responses in
humans, animals, fish, and other aquatic life;
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© Produce undes1rable aquatlc hfe oL result in the dommance of" nulsance spe01es or .
(f) Cause ﬁsh ﬂesh ta1nt1ng : S ..

* The perm1t as modlﬁed or re1ssued under thls paragraph shall also contam any other reqmrements of KRS'
- Chapter 224 when apphcable o : , . '
1260 . Outfall Slgnage

L The KPDES permlt estabhshes momtonng pomts efﬂuent hmltatlons and other condmons to address o
" discharges ‘from' the perrmtted facility. In -an’ effort to better document. and clanfy thése locatlons the
perrmttee should place and mamtam a permanent marker at each of the mon1tor1ng locauons :

e 2 7. o Dlscharge and Momtormg Pomt Accessnblllty

. The. permlttee shall allow authorlzed agency representatwes to 1nspect the facrllty and collect samples fo: |

. deterrmne compllance Tn order for such _monitoring to be conducted either by-the permrttee or authorized

agency personnel all monitering and dlscharge pomts reqmred by th1s permit shall be readrly and safely“

o access1ble in all weather condltlons . ‘
o 2 8 ' L Dlsposal of Non-Domestlc Wastes

The pass through or non-treatment by the wastewater treatment plant of chemlcals or compounds whlch- R

- may. injure, be chronically or acutely toxic to or produce adverse: phys1olog1ca1 or behavioral responses in

_ - humans, animals, fish and other aquatic life is not deslrable Matenals such as acids, caustics, herbicides, " o
"~ household ' chemicals ‘or cleansers; insecticides, lawn chemicals, non-blodegradable products, ‘paints, ..

- pesttc1des pharmaceutlcals and. petroleum based - products may not be tredtable by the wastewater ' .
 treatment plant and should not. be introduced and other envnonmentally sound ‘methods for disposal . = -
- should be-utilized. The- perrmttec should educate users of its system that introduction of such chemicals or : -~

e _compounds ‘could. result in an adverse envuonmental 1mpact and provrde the users w1th altematlve, o

e dlsposal measures. - - : : : S =
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o ; 2 9, o Certlﬁed Operators 4 e o
= Pursuant to 401 KAR 5: 010 Sectlon 1.a treatment plant w1th a des1gn capacrty of 1 more than 50 000 gallons -

-+ - perday, but less than or equal to two ). million gallons per day shall be under the pnmary respons1b111ty of .
Sl a cerufied operator holdlng an. actlve Class I, I[I or, IV treatment certlﬁcate C .

*. " Pursuant to 401 KAR 5:010, Section- 2 a collection system that transports wastewater to a treatment plant

' _v.w1th a design capacity of more than 50,000 gallons perday, bitt less that or-equal to two (2) million gallons: S

- per day-shall be under the pnmary respons1b111ty of a certlﬁed operator holdmg an act1ve Class II III -or Iv TP
collectron certificate. . N

o 2 10 Certrﬁed Laboratory Reqmrements

Al laboratory analyses and tests reqmred to demonstrate comphance with the condltlons of th1s permlt

shall be: performed by ‘EEC certified general wastewater laboratones and’ EEC certified field-only." - o
. laboratories: Comphance with tlus requirement shall comimence on January 1, 2015 for analyses and tests.

G : performed by a general wastewater laboratory and J anuary 1 2016 for ﬁeld—only wastewater laboratones
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| Special CONDITIONS
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_' 3 SPECIAL CONDITIONS .
3 1 o Notlficatlon to New Industmal Users

. The. perrmttee shall notlfy by mail any new mdustnal user that d1scharges mdustnal process waters -
subject to an effluent guideline that the industrial user must obtain a2 KPDES permit for its indirect . - -
discharge through this faeility to: Waters of t.he Commonwealth “This notlficatron must be grven within'- -~
e thuty days of when the perrmttee is aware that the 1ndustna1 facrhty 1ntends to connect to the WWTP '

o .3 2 Notlficatron to Surface Water Permlts Branch ot‘ New Industrlal Users

- : The perrmttee shall notlfy the Kentucky D1v1s1on of Water by marl of any new. mdustnal user that o
" discharges industrial process waters subJect to an effluent guideline. This notification shall be § given ..
- .. within th1rty days of when the perrmttee is aware. that the mdustnal fac111ty 1ntends to connect to the

3.3 N L Best Management Practlcos . o |
331 ' BMP.- General Condltlons
3311 BMP- Applic'ability

SR These condmons apply to any- permlttee who uses, manufactures stores handles -or, d1scharges any R

S _pollutant hsted as: (1) tox1c ‘under- Section 307(a)(1) of the Clean Water Act Q) oil, as defined in Section .~ - o
A 311(a)(1) of the Act; (3) any pollutant listed as. hazardous under Section 311 of- the Act; or (4) isdefinedasa -~ .. ¢ ..

B pollutant pursuant to KRS 224.01-010(35) and that has ancrllary manufactunng operations that could result, SRR

. in Ay the release ofa hazardous substance, pollutant, or contarninant, or (2) an environmental emergency, L

" defined in KRS 224.01400, as amended, or any’ regulatton promulgated pursuant thereto (hereinafter, the

_ - . "BMP- pollutants") These operatlons include ‘material ‘storage " areas; plant’ site runoff; ‘in-plant transfer, .

T ‘«process and materlal handlmg areas; loadlng and unloadmg operatrons -and; sludge and waste drsposal areas.

0. 3312 . BMP-Plan . - SRR o i |
‘ . ‘The permlttee shall develop and 1mp1ement a Best Management Practtces (BMP) plan cons1stent w1th 4011'- B S
- . KAR5:065, Section: 2(10) pursuant to KRS 224.70-110, which prevents or minimizes the potentlal forthe = -
S release of "BMP poltutants" from ancﬂlary activities: through: plant site ranoff; splllage or leaks, sludge of - "
- 'waste disposal; or dramage from raw material storage A Best Management Practices (BMP) plan will be: =~~~ .=
. prepared by the perrmttee unless the perrmttee can ‘demonstrate- through the. submlssmn of a BMP outltne e
- - that the elemerits and intent of the BMP: have been fulfilled through the use of existing plans such asthe .~ .~
o ~.'Spill Prevent.lon Control and Countermeasure (SPCC) plans contlngency plans and other apphcable‘_ Do
N ‘-;;'documents : : - Do : S
;'__7.'._-3313 . BMP Implementatlon RS . o RO
<o If this is. ‘the ﬁrst ttme for the. BMP reqturement, then the plan shall be developed and submttted to the',_ B
D1v1s1on of Water within 90 days of the effective date of the penmt Implementa&on shall be within 180: P
' days of that submission. For permit renewals the plan in effect at the time of permit reissuance shall remain -~ ~.. "

.7t in effect. Modifications to ‘the plan as 4 result: of ineffectiveness or plan changes to the fac111ty shall be Sl L
Lo 8 .subrmtted to the D1v1sron of Water and 1mplemented as soon as possrble c .

R : 3. 3 1 4. 5 BMP General Requlrements

‘”TheBMPplanshall R Lo : : e

' h a: Be documented in. narratrve form, and shall mclude any necessary plot plans drawmgs or maps -
i -b Estabhsh specrﬁc ob]ectlves for the control of toxm and hazardous pollutants o ' '

B (1) Each fac1hty component or system shall ‘be exammed for its potentlal for: causrng a release of "BMP SR
S pollutants due to eqmpment fallure lmproper operatton natural phenomena such as rain or snowfall etc..
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SRR (2) Where expenence 1nd1cates a reasonable potentlal for equrpment fmlure (eg,a tank overﬂow or . .-
Lo leakage) natural condition (e g., prempltatlon) or othei- circumstances wh1ch could result in a release of . * S
. "BMP pollutants " the plan should include a prediction of the direction, rate -of flow, and total quantlty of: AN
- the pollutants wh1ch could be: released from the. fac111ty as Tésult of edch condmon or. cucumstance O

S s Estabhsh specrﬁc Best Management Practrces to meet the ob]ectlves 1dent1ﬁed under paragraph b of ‘ R
- .. this secuon addressrng each component or system capable of causmg a release of "BMP pollutants

e X d Include any spec1al condrtlons establlshed in part b of thls sectlon

e. Be rev1ewed by plant engmeermg staff and the pIant manager

E o 3 3.1. 5 BMP Speclfic Requlrements

o - The plan shall be Gonsistent with the géneral gmdance contamed in the pubhcatlon entltled "NPDES Best:- BN L REES
L Management Practlces Guldance Document and shall mclude the followmg baselme BMPs as a mmnnum U

A, BMPCommrttee U SRR
.- b.Reporting of BMP Incidents L

.. ¢« Risk Identification and Assessment

S d Employee Training ‘- R

. 7. e:Inspections and Records j:.-' o

S f-Preveitive. Mamtenance '

S g Good Housekeepmg

¢ hi-Matérials Compatlblhty
0 i Security - ,

e Materlals Inyentory R
'*,3316 BMP SPCCPlans

Lo The BMP plan may reﬂect requlrements for Splll Preventlon Conlrol and Countermeasure (SPCC) plans:.j - o
- " under Section: 311" of the Act and 4() CFR Part 151 and may 1ncorporate any part of such plans mto the* IR
SRR -'-:'BMP plan byreference AR Ll - , - : e

43317 . BMP: Hazardous Waste Management _ | o _

e 'I'he penmttee shall assure the proper management of sohd and hazardous waste in accordance w1th the'_"_ ' A .

I regulatlons promulgated under the Solid Waste. Dlsposal Act, as amended. by the- Resource Conservation and AL e
.- - Recovery Act of 1978 (RCRA) 40.USC. 6901 et seq) Management practlces reqmred under RCRA_‘ AR
e regulatrons shall be referenced in. the BMP plan : A T

7133187 . BMP-Documentation o S |

. S The penmttee shall mamtam a descnptlon of the BMP plan at the faclhty and shall make the plan ava11ab1e'. . S . ': o :.3
-+ 7. upon ‘request”to- EEC personnel Initial copies and modlﬁcatlons thereof shall be sent to the followrng'."': RPN

addresseswhenreqmredbySectlon33l9 B o : . .

R D1v1s10n of Water
.. Surface Water Perrmts Branch
... Operational Perinits Sectron
..~ . 200 Fair Oaks Lane =
. i'Frankfort Kentucky 40601

33, 19. - BMP- Modlficatlon

: S .The perrmttee shall amend the BMP plan whenever there isa. change in. the facrhty or change in- the_ ,. S
o operatlon of the: fac111ty Wthh matenally mcreases the potentlal for the ancﬂlary act1v1t1es to result m the‘. R PR
release of "BMP pollutants L. : v e
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. 3 3 1 10 . BMP Modlﬁcatlon for Inet‘fectlveness

e If the BMP plan proves fo. be 1neffect1ve in ach1ev1ng the general obJectlve of preventmg the release of .

"BMP pollutants * then the spemﬁc obJecnves and requirements under paragraphs b and ¢ of Section 4, the:, '

o n perrmt and/or the BMP- plan shall be sub_]ect to modification: to incorporate revised BMP requlrements If at

C any time, followmg the i issuance. of: this permit the- BMP plan is found to be madequate pursuant to.a state or. o

- ) - federal site inspection or plan rewew, the plan shall be modlﬁed to: mcorporate such. changes necessary to .
PR resolvetheconcems - : - _ . '

3,32 -_' " BMP SpecnﬁcCondltlons 'i' . g . : : A
B _3,3,2,1. E BMP Perlodlcally Dlscharged Wastewaters Not Speclﬁcally Covered by Effluent e
IR Condltlons ' :

S The penmttee shall include in thls BMP plan procedures and controls necessary for the handhng of': L
- penodlcally drscharged wastewaters- such as intake screen backwash, meter cahbratlon ﬁre protectlon,_ .

hydrostatlc testmg water water assocmted w1th demol1t10n prOJects etc
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SECTION 4

- STANDARD CONDITIONS 4 ,f‘fjf"g;.}f.j'}
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4 STANDARD CONDITIONS
o ‘f . The followmg condrtlons apply to all KPDES permlts
o 4.1. ' 'i - Duty to Comply '

s The perrmttee ‘must comply w1th all condmons of th1s perrmt Any perrmt noncomphance constltutes a. i

) 'v1olatron of KRS ‘Chapter 224, and is grounds for enforcement action; for permit terrmnanon revocatlon'.'.f . '_ .
-~ and reissuance, -or modification; ‘or denial of a penmt ‘renewal appllcanon .Any ‘person:who violates

- _applrcable statutes.or-who fails. fo perform any duty. 1mposed or who violates any’ determination; permit; - -~ - -
- . administrative regulatlon -or order of ‘the cabmet promulgated pursuant thereto shall be hable for d 01v11: R
- penalty ag prov1ded at KRS 224 99 010 L 4 : N Lol o

42 L DutytoReapply

BERRS 2 the permrttee w1shes to contmue an’ act1v1ty regulated by th1s perrmt after the exprratlon date of thlS.-..' - SR

. -perm1t the: perrmttee must apply for a'new permit.

E 43, Need to Halt or Reduce Actwnty Not a Defense

: It shall not be a defense fora perrmttee in-an enforcement action that it would have been necessary to halt: - o
coLoor reduce the permrtted act1v1ty in order to mamtam compllance w1th the condmons of thls perrmt '

4 4. o Duty to Mltlgate

. o The pemnttee shall take ali; reasonable steps to thinimize of prevent any dlscharge or. sludge ‘use- or-'-:':
o d1sposa1 in v1olatron of thls perrmt whlch has a reasonable hkelrhood of adversely affectlng human health o
: :..”-’ortheenvnonment S L : S S

| S g 5 - pmper operatmn and Mamtenance

R "The permlttee shall at all trmes properly operate and malntam all fac111t1es and systems of treatment and' e
TR control (and | related appurtenances) whlch .are. 1nsta11ed or: used by the permittee to achieve: comphance'j-'; EE
.Vw1th the conditions of this permit. Proper opération and. malntenance also includes adequate laboratory . - - -
.+ controls and- appropnate quality assurance procedures. This provision requires the operation of back—up or.. < i

' : i:-’ auxﬂlary facilities ‘or similar. systems -which are installed by a perrmttee only when the operatlon 1s'.'>': o
' A,necessary to achleve comphance w1th the condmons of the perxmt RV

46 PermltActlons :.3'-_"_1',1' :i* . f,~ S

o .ThlS perxmt may be modlﬁed revoked and relssued oF terrmnated for cause The fihng of a request by the; I.:-' IR

- permittee for-a permit modification, revecation and reissuance, or terrmnatron ora notlficatlon of planned,g . SRR
o changes or ant1c1pated noncomphance does not stay any perrmt condltlon S '

o '47 Property nghts

e Thrs permlt does not convey any property nghts of any sort or: any excluslve pnvrlege

4 8. Duty to Provrde Informatlon

. L The perrmttee shall furmsh to the D1rector wrthm a reasonable trme any mformatlon whrch the Du'ector .
.- ‘may request to determine whether cause exists for modlfymg, revokmg and reissuing, or terminating thlsf_ S
.~ permit or fo. determine comphance with this permit: The penmttee shall also furmsh to the Drrector upon-_- S T

o - _request, coptes of tecotds requlred to. be kept by thlS permlt

e a. 9, Inspectlon and Entry

o The perrmttee shall allow the D1rector or an authonzed representatlve (1nc1ud1ng an authorlzed contractor‘ X 2 BE
e actmg as a representative of the Adnnmstrator), upon presentatlon of credentlals and other documents as.. T
v may be requlred by law, tor - . - : » - e -
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i - L (1) Enter upon the perrmttees premrses where a regulated facrhty or actrvrty is located or. conducted, or__ .
© - where fecords must be Kept under the conditions of thls permit;--

V) Have access to and copy, at reasonable trmes any records that must be kept under the condltlons of_ o
- thispermit; = !

s (3) TInspect at reasonable t1mes any facﬂltles equrpment (mcludmg momtormg and control equrpment) - : o

-~ practices, or operatrons régulated or requrred under this permit; and Do
@) Sample of monitor at reasonable times, for the purposes of. assunng permrt comphance or as otherwrse-f Sl

B o authonzed by the Clean Water Act any substances or parameters at any locatlon

el 4 10 Momtormg and Records

(1) Samples and measurements taken for the purpose of momtormg shall be representatrve of the_

S 'momtored act1v1ty

B (2) Except for records of momtonng 1nformat10n reqmred by t this perImt related to the permrttee S sewage SRR

: ' sludge use ‘and disposal activities, which shall be retained for a period of at least five (5) years. (or longer:

- as: requrred by 401 KAR 5: 065 Sectlon 2(10) [40 CFR 503}), the perrmttee shall: retain records ofall.

i - monitoring mfonnatlon 1nclud1ng all’ calibration and" maintenance records and- all’ onglnal stnp chart’
- recordings-for- continuotis monitoring instrurnentation, copies of all- Teports requlred by this permit,-and. - -

B - records of all data used to complete the apphcatton for this permit, for a penod of at least three (3) years SRR o

g " from the date ‘of the sample, measurement report or apphcatlon Th1s penod may be extended by request L .
o 'oftheDlrectoratanytrme : R : : o

SR (3) Records of momtorrng mformatlon shall 1nclude

B (i) 'I'he date, exact place and tlme of samphng or measurements

o (i) The 1nd1v1dua1(s) who performed the sampllng or measurements
.. '+ (iii) The date(s) analyses were performed L L
o vy The 1nd1v1dual(s) who performed the’ analyses
i (v) The analytical techmques or methods used and
o -_(vr) The results of such analyses .

L 4y Momtonng must be conducted accordmg to test procedures approved under 401 KAR 5 065 : I k
. Section 2(8) [40.CFR 136] unless-another: method is reqmred under 401 KAR S 065 Sectlon 2(9)_' S

L C-or (10) [40 CFR subchapters N or O]

_ (5) KRS: 224 99 010 provrdes that any person who knowmgly v1olates KRS 224 70 110 or’ other S
- ‘enumerated statutes; or who. knowmgly renders inaccurate ‘any monitoring device ( or method’ requlred to
. be mamtalned under thrs pemnt shall be. gu11ty of a. Class D felony and,-upon- convrctron shall ‘be.. -

Co punished by -a’ fine' of not more than $25,000, or- by- 1mpr1sonment, or both Each day upon whlch a_',' S
S 'vrolatlon occurs shall constrtute a separate v1olatlon : . S o

e a, 11, Slgnatory Reqmrement

: '(1) All apphcatlons Tepots, ‘or mforrnatlon subnutted to- the D1rector shall be s1gned and certrfied:.:. e .
B pursuant to 401 KARS 060, Sectron 4 [40 CFR 122. 22] . A s

) KRS 224 99:010 prov1des that any person who knowrngly provrdes false mformatlon in any document? R
- . filed or required to be maintained inder KRS Chapter 224 shall be guilty of 4 Class D felony andupon -~~~ -
1" conviction thereof, shall b punrshed by a fine not to exceed twenty—ﬁve thousand dollars ($25,000), orby - .= = - . -

' -'.'1mpr1sonment -or by ﬁne ‘and nnpnsonment for each separate vrolatron Each day upon whlch a. vrolatlon'-_'_ s

_— oceurs. shall constrtute a separate vrolauon
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o 4.12. A ,‘ Reportmg Requlrements .
:'{_4121 Planned Changes '

S - The penmttee shall give. notlce to the Dlrector as.soon as poss1b1e of any planned physrcal alterat:tons or:‘ S
o addmons to the penmtted fac1hty Not1ce is requu'ed only when : .

. (1) The alteratlon or addltlon to a permltted facﬂlty may meet oneé (1) of the crttena for determmmg:.'.:l"f‘ _—
o whether a fac111ty is.a-new sotirce in KRS 224:16-050 [40 CFR122 29(b)], or .. - PR
SRR (ii) The alteration or addition could sigriificantly change. the nature or iricrease the quanttty of pollutants, R
oo discharged: This notification appliés to pollutants which -are’ subject: neither to. effliient lumtatlons in thei-_-: Seoe
© . permit; nor to. notification Tequirements under KRS 224:16- 050[40.CFR 122. 42(a)(1)] CoLETl
-~ (iii) The alteration -or addition results ina s1gn1ﬁcant change in the: permittee's sludge use -or dtsposal;-, .
- _ practices, and such alteration, addition, or change may justify the apphcatlon of permit conditions that are’ -
- different- from or- absent in the: existing penmt mcludmg nofification of addmonal use or dtsposal sitesnot. ..
S _n_-reported durmg the permlt apphcanon process or not reported pursuant to an. approved land apphcanon:‘. -
-_j_'~p1an NI L S ; - ; . 4 . :
LA 12.2 Antlclpated Noncomphance , S g TR :
: B The permtttee shall give advance notlce to the. D1rector of any planned changes 1n the perrmtted facrltty or- S e
S act1v1ty wh1ch may result in noncomphance w1th perrmt requlrements : . B
4123, ‘Transfers. :

e This permrt is not transferable to any person except after nottce to. the Dlrector The Dlrector may requlre o
.- modification or. revocation and reissuance - of ‘the perrmt tochange: the name. of the permittee - and:, I

s 1ncorporate such other reqmrements as.may be necessary under KRS 224 [CW A see 40 CFR 122 61 m'_' S
B _some cases modrﬁcanon or revocatlon and relssuance is: mandatory] : '

B o 4, 12 4 Momtormg Reports _ R L
o -_Monltonng results shall be reported at the 1ntervals specrfied elsewhere 1n thls penmt

R (1) Monltonng results must be reported ona D1scharge Momtonng Report (DMR) or forms prov1ded or-'- S
- specified by:the Dn'ector for reportmg results of monitoring. of sludge use or disposal practices. - R
R (i) Tf ‘the - permlttee ‘monitors any -pollutant - more frequently than reqmred ‘by. the permit - usmg test[" LT
S procedures approved under 401 KAR 5:065 Section'2(8) [40' CFR 136, or driother method: required foran-.. .-~
.. :- industry-specific waste stream under 401 KAR 5:065 Section-2(9) or (10) [40-CFR: subchapters N.or. O],_'_‘ et
... - the resiults of such- momtormg shall be included in-the calculatton and reportmg of the data submltted in o]
- -~ the DMR or-sludge reperting form specified by the Director. - '_ el
S A(m) Calculations for all limitations which require: averaging of measurements shall utthze an anthmetlc_ Lo
- mean unless otherW1se specrﬁed by the Drrector in the perrmt penla DT

- 4 12.5 Comphance Schedules

sl lReports of comphance or noncompltance w1t.h or any progress reports on, 1ntenm and final requlrements:-"- el
“+ 7. contained in any comphance schedule of thls permlt shall be submltted o later than fourteen (14) days S
IR _-_-.followmg each schedule date. - ‘ o : ST A : e

o 4 12, 6 Twenty-t'our-Hour Repol‘tlllg

Ll _','-(1) The perrmttee shall report any noncomphance whlch may endanger health or the enwronment Any;'. LTl

B . information shall be prov1ded orally within twenty-four (24) hours from the time the permlttee becomes AR
. aware- of the cm:umstances A written submtssron shall also be provrded w1thm 5 days of the ttme the'- R

L ..]permlttee becomes. aware: of the cucumstances “The written- submtss1on shall ‘contain a descnptlon of the: - cl

R noncompllance and 1ts cause the perlod of noncompllance 1nclud1ng exact dates and tlmes and if thef[ o
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S noncomphance has not been corrected the ant:tcrpated ume it is expected to contmue and steps taken or o
e planned to reduce ehnnnate and prevent reoccurrence of the noncomphance i :

. - (i) The followmg shall be 1ncluded as mfonnatlon wh1ch must be reported w1thm twenty four (24) hours |
. under tlns paragraph : : ~
- B {(A) Any unannc1pated bypass which exceeds any efﬂuent hmrtanon in the permlt (See §122 44(g))
- (B) Any upset which exceeds any €ffluent limitation in the perrmt e s
... (C) Violation: ‘of a maximum daily d1scharge limitation for any of the pollutants hsted by the Dlrector in-ooo
. the: perrmt to be reported w1thm twenty: four (24) hours T o
s (111) The Dlrector may Wwaive the wntten report ona case—by-case basrs for reports under paragraph (n) of'-" .
R th1s sectlon 1f the oral report has been recelved w1thrn twenty-four (24) hours A -

PR 4. 127 Other Noncompllance » . e . _
' '_'A'-The permlttee shall report all mstances of noncomphance not reported under Sectlons 4 12 4 L

S 4.12.5, and 4.12.6, at the time momtormg reports are’ subnutted The reports shall contam the-- ; S
- mformatlon hsted in Sectlon 4. 12 6 R _ : . .

- . 4 12 8 Other Informatlon

= Where the perrmttee becomes aware that it falled to subrmt any relevant facts ina perrmt apphcatron orv R i : S
> - submitted incorrect information i m a perrmt apphcatlon or in any report to the Dlrector 1t ‘shall promptly'. L
submrt such facts of 1nformat10n S i . _ - :

S A o ‘Bypass’
U 4L Defimtlons } S o ‘

. '(1) Bypass means the 1ntent10na1 d1versron of waste streams from any pornon of a treatment fac111ty R
e (u) Severe. property damage ‘means substantial physrcal damage to property, - damage to the treatment_'.'; N
S facrhnes ‘which causes them to become 1noperab1e or substantial and | permanent loss.of natural resources .

o 7‘_'?wh1ch can reasonably be expected to occur in the. absence of a bypass Severe property damage does not' R
.- mean economic loss caused by delays in productron ‘ : : : : B '

SR 4, 132, Bypass Not Exceedmg le1tat10ns

N .

B ’I‘he perrmttee may allow any. bypass to, occur whlch does not cause efﬂuent lumtatlons fo. be exceeded e S
L . but. only 1f it also is for essential’ malntenance to assure efﬁc1ent operatlon These bypasses are not subJect_ e
. 7. tothe prov1s1ons of Sectlon 4. 13 1 - s : : : '

7_:?_'-.413.3 Notice ]ij’_.f{ ' A SR o S TR
o o @ Anucrpated bypass Ifthe perrmttee knows in advance of the need for a bypass 1t shall submlt pnor notlce 1f = col
-~ possible atleast ten (10) days before the date of the bypass. - * - o

: (i) Unanttmpated bypass The perrmttee shall submlt not1ce of an unantlclpated bypass as requlred 1n; . SR
1 Section 4.126. . o e

:_34::,-'._4 134 Prohrbltlonofopass - ::__1 Lt e - SRR g -
- (1) Bypass is prohlbrted and the D]IeCtOI‘ may take enforcement actlon agamst a pemuttee forf.]; . I
-I?“.bypass unless ‘ : U e R - Ce
R Ay Bypass was unavmdable to. prevent loss of llfe personal 1n_]ury o1 severe property damage RN
* - (B) There were no feasible alternatives to' the bypass such as the use of’ auxiliary fréatment- facrhtres,-f :

'f'__retentlon of - untreated wastes, oOr- mamtenance during normal perlods of equrpment downtlme ‘This: " AR
R condltlon 1s not satlsfied 1f adequate back—up equlpment should have been 1nstalled in the exerc1se of,' R
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N reasonable engmeermg Judgment to prevent a bypass Whlch occurred dunng normal perlods of eqmpment' N
* -~ downtime or preventivé maintenance; and. -

: (C) The perrmttee subrmtted notlces as requu'ed under Sectlon 4 13 3

P (11) The Dn‘ector may approve an: ant1c1pated bypass after consrdermg its adverse effects 1f the Drrectorv S S

.= ._detenmnes that it will meet the three (3) condltlons lrsted above in Sectron 4. 13 3

e 3 4, 14 Upset
& 14 1 Det‘imtlon

L Upset rheans.an exceptlonal 1nc1dent in whlch there is umntentronal and temporary noncomphance w1th-'v o

5 S technology-based peithit - effluent limitations ‘because of factors beyond the reasonable control of the

. permittee. An-upset does not. 1nc1ude noncomphance to the extent caused by operatlonal er1of, unproperly3

R des1gned tréatment- facrhtles madequate treatment faclhtles lack of preventlve mamtenance or. careless_': L S

. or 1mproper Operatlon

4 14.2 . Etfect of an Upset

o An upset constltutes an affirmatlve defense to an actlon brought for noncomphance w1th such technology-,-r :

.- based pérmit effluent Jimitations if the requirements of Section 4.14.3 dre met.-No determination made -~~~ -7 -
R dunng -administrative review of claims that noncomphance was caused by upset and before aft acnon for'.'_ Dol

RS - .noncompllance is ﬁnal admlmstrattve actton subJect to JlldlClal rev1ew

L 4 14.3 Condrtmns Necessary for a Demonstratron of Upset

FEE : ,A penmttee who wrshes to estabhsh the affirmatlve defense of upset shall demonstrate through properly; o -

e srgned contemporaneous operatmg logs or other relevant evidence: that:-

R '(1) An upset occurred and that the permlttee c¢an 1dent1fy the cause(s) of the upset

: 5 . - (ii) The: permltted facrllty was at:the time’ bemg properly opérated; and. -

R (m) The perrmttee submltted notice of the upset as requrred in'Section 4 12 6 and
IR ‘(1v) The perrmttee comphed w1th any remedlal measures requlred under Sectlon 4 4
- 4144, Burden of Proof -

e ;_:.: In any enforcement precedmg the pemnttee seekmg to estabhsh the occurrence of an upset has the burden: ) g ﬂ: TR
"--.'."»,'ofproof o : , » . :
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SECTION 4

ABBREVIATIONS ACRONYMS AND DEFINITIONS
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5. ABBREVIATIONS, ACRONYMS AND DEFINITIONS
AlNenanin Full Phrase Definition
or Acronym
MGD Million Gallons Per Day A measure of flow
cfs cubic feet per second A measure of flow
SU Standard Units A measure of pH
- L m—— su 11i;e;:,lslr=e : ;)rfa ] )pollutant concentration (1000
: . A measure of pollutant concentration (1000
pg/l micrograms per liter micrograms = 1 milligram)
°F Degrees Fahrenheit A measure of temperature
°C Lpgeecs Celfigiide. o A measure of temperature
Celsius
N/A Not Applicable
1bs/day pounds per day A measure of pollutant loading
A sample taken from a wastestream on a one-time
Grab Grab Sample basis without consideration of the flow rate of the
wastestream and without consideration of time.
Sample composed of discrete equal volume aliquots
(100 ml minimum) collected every 15 minutes over a
24-Hr . 24-hour period and aggregated by an automated
Composite athpse L omponte Saniple sampling l()i(;vice. The aggregate sample will reflect the
average water quality of the compositing or sample
period.







- [Ton State Standards Design Criteria

——
2 3k1x(100 E)

‘ . Temporary Des1gn Cntena

, 41 66667t . . Detentlontrme days:-:_’_ 1

" 92lE_ - |PercentRemoval | .

[T 0a2]id”reaction coefficienfday™1 | -~

|300000[Q  ~ [Flow -~ lgpd . |

e ;Exrstmg Condltlons A

- J12500000[v "~ |Storage Volume |Gal |

] P2 Deterition time__ _agy-s,. -1

87| - [Percent:Removal . |

"»;-0.1-2-1'(11'--,‘_'7:' reacnoncoeﬁiclemday{\;l}'.:.: S

~300000(Q . |[Flow .. .. Jepd”

1274247V - Storage Volume |Gal

o 10 State standards s1ze requrrements are based

SOIely on detentlon time. In order to achleve 20 mg/l co N

:. B ~|éffluent concentratlon the- lagoons would need 0
, | provrde 12 5 mllllon gallons of storage to treat the
- |flowona temporary basis while using the requlred

. o 240 mg/l influerit concentratlon The treatment plant S

o o would need 7.2 million gallons of storage to treat
- - the ﬂow ona temporary basrs while usmg the
ERE '; o average 155 mg/l mﬂuent concentratlon
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Gas vent

GSE 60 mil High Performance

" § RR R S  m : HDPE Leak Location Liner
Eg/\ Y/, " T
24" 44 Ry GSE TenFlow AirMax
) ZA 5 Geocomposite
Typical Section Thru Perimeter Berm
Not to scale
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BASIN 2 RELINE PROJECT

THOMPSON'’S STATION, TENNESSEE

| DURABILITY RUNS DEEP |

Leak Location Liner Helps Put Aeration Basin Back In Business.

Owner:
Town of Thompson's Station

Process Service Engineers:
Sheaffer Wastewater Solutions, LLC
Engineers:

Littlejohn Engineering
Associates

Contractors:

American Environmental Group
(AEG), Ltd.

Technical Description:

Product: Leak Location Liner
Geomembrane

Description: 60-mil Smooth
High Performance HDPE
Quantity: 201,600 SF

Product: FabriNet Geocomposite
Description: 200-mil GeoNet
Quantity: 191,800 SF

Product: PolyLock System
Description: Concrete Embedment Strip
Quantity: 260 LF

Product: Fabricated Corners

(Aerators)

Description: Vacuum Formed

Polyethylene Boots

Quantity: 12" X 12" 6" -154
18" X 18" X 6"-15
24" X 24" X 6" - 69

Product: Ladders & Water Level
Indicator

Description: Custom Fabricated
Quantity: Ladder - 4

Water Level Indicator - 1

GSE

ENVIRONMENTAL"

GSEworld.com

. m
Ed o tra—— e e

Case Study
Background

The Town of Thompson's Station, a community south of Nashville, TN, has
experienced a surge of economic growth. In the spring of 2012, Aeration Basin 2
at a town wastewater treatment plant was in need of repair. After considering
several alternatives, the Project Team decided to reline the basin.

Several factors made this project challenging. Not only did the design and
construction need to be completed as quickly as possible to ensure the basin
would be fully operational before winter, but the Project Team would alsc have
to reconstruct the new liner system within a confined area around the basins. In
addition, it was critical that Basin 1 remain fully operational during construction
since Basin 2 would be out of service.

Solution

Sheaffer Wastewater Solutions LLC collaborated with American Environmental
Group (AEG) Ltd and GSE Environmental, LLC to develop a cost-effective liner
system solution. Littlejohn Engineering Associates designed the selected liner
system to accommodate the site specific design considerations. One advantage
of the High-Performance High-Density Polyethylene (HDPE) Leak Location Liner
geomembranes is that it allows crews to Spark Test the entire surface of the liner
in accordance with ASTM D 7240 or D 7007 to confirm the liner integrity. The
high-quality, high-performance polymers ensure that the geomembrane is flexible
without compromising its durability or strength, and the antioxidant package
design provides superior oxidation protection from energy sources. In addition,
Leak Location Liner will allow the owner to confirm liner integrity upon project
completion. FabriNet Geocomposite was also specified under the geomembrane

for added protection.

continued...



Thompson's Station Aeration Basin | DURABILITY RUNS DEEP |

Another challenge the project team faced was finding a way to protect the liner
from direct contact with the wastewater treatment basin aerators. AEG and GSE
collaborated to propose a custom fabricated vacuum-formed polyethylene boot
that would fit snugly around the aerator base, enclosing it to protect the liner. GSE
fabricated the vacuum-formed polyethylene boot corners through their custom
Fabrication Department. AEG then assembled and welded them together around
the aerator base to form the protective enclosure

Permits were secured quickly and the design phase was completed in June 2012
After completing the geosynthetic liner system ahead of schedule, AEG spark
tested the geomembrane under visual observation from the Owner’s onsite Quality
Assurance Representative. Following aerator installation completion, AEG returned
to the site and performed another spark test to confirm liner integrity before the
basin was returned to service

ENVIRONMENTAL™

The Project Team chose to collaborate with AEG and GSE because of their technical
support services, professional qualifications, reputations for cutstanding quality
control, and safety consciousness. Upon hearing about the successful project
completion, town board members thanked the project team and Basin 2 reopened
before the end of the year.

North America 800.435.2008
Europe & Africa 49.40.767420
Asia Pacific 66.2.937.0091

South America 56.2.595 4200
Middle East 20.23828.8888 “From the very beginning of the project, GSE’s experience and technical expertise

were key success factors of this project. AEG and GSE proposed liner system

alternatives based on critical success factors defined by our Project Team. We

selected Leak Location Liner so we could spark test the liner for leaks,” said Bruce

Meyer, Sheaffer Wastewater Solutions, LLC. “I'm glad we did because the Leak

Location Liner helped us find small holes the we could not see during our visual
GSEworld.com inspection.”



Dry Creek Wastewater Treatment Lagoon
Owenton, Kentucky
LINER SYSTEM ALTERNATIVES
COST ESTIMATE COMPARISON:

Project Dimensions Density Constants Standard Material Costs
Project Length 256 ft Sand pef Protective Cover Soil CcY
Project Width 336 ft ton
Project Area 1.97 acres
Project Area (neat) 9,557 yd2
80mil Text. HOPE
Geomembrane EabriNet HDPE Leak Location AirMax Gas Vent &
Geosynthetic Material Costs (SY) Geocomposite (SY) Liner System (SY) Underdrain (SY)
Sell price $3.51 $3.83 $4.05 $5.85
With Sales Tax 6.0% $3.72 $4.06 $4.29 $6.20
Overlap / Waste 12.0% $0.45 $0.49 $0.52 $0.74
Contractor Markup 10.0% $0.42 $0.45 $0.48 $0.69
Installation ($/SY/Layer) $1.35 $1.35 $1.35 $1.35 $1.35
ELI Survey - - $0.63 -
Estimated Geosynthetic Installer's Cost $5.93 $6.35 $7.27 $8.99
GC Overhead & Profit 75% $0.45 $0.48 $0.55 $0.67
Estimated Install Cost to Owner $6.38 $6.83 $7.81 $9.66
NOTE: INPUT AN ASTERISK * FOR GEOSYNTHETIC IN THICKNESS COLUMN
ALTERNATE A - CONVENTIONAL BOTTOM LINER CROSS-SECTION
Unit Cost ($) Unit Cost ($) Unit Cost ($) Total Cost ($)
[Course Name Thickness (in)  Length (LF) perCY perton Unit Cost ($/LF)
||6Omil Text. HDPE Geomembrane - $6.38
FabriNet 250-6-6 Geocomposite - $6.83
Estimated Total Unit Cost per sq yd $13.21
Estimated Total Project Cost $126,222.38
ALTERNATE B - GSE LEAK LOCATION LINER SYSTEM CROSS-SECTION w/ AIRMAX VENTING & UNDERDRAIN SYSTEM
Unit Cost ($) Unit Cost ($) Unit Cost ($) Total Cost ($)
ICourse Name Thickness (in)  Length (LF) perCY perton Unit Cost ($/LF)
[[60mil Text. HDPE LLL System ¥ $7.81
AirMax Gas Vent & Underdrain i $9.66
Estimated Total Unit Cost per sq yd $17.48
Estimated Total Project Cost $167,043.11
Estimated Project Cost Savings -$40,820.73

1) This cost estimate is generic in nature and does not include miscellaneous items such as safety training.

2) Mobilization/D: on is not included. Add ~$5,000 per mob/demob.

3) Add ~$500/boot installation.

4) Add ~$30/LF for liner termination at structures.

5) 7.5% General Contractor mark-up for overhead and profit was added to this cost estimate in order to arrive at the estimated cost to the Owner.
6) Stand-by time is typically billed at a rate of $4,500 to $6,000 per day per crew depending on the time of year and the crew size.

7) Assumes labor is non-union.

8) Any cost associated with sumps and underdrain pipe installation are not included.

DRAFT - For Discussion Purposes Only

10/26/2015
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KENTUCKY AMERICAN WATER OWENTON WWTP DISCHARGE MONITORING DATA

FIELD ANALYSIS

FOUSER COMPLIANCE ANALYSIS

LOADING RATE ACALCULATION
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Keystone X Clearwater

SOLUTIONS

Proposal #: P16160 Date: 6/8/2016
Project #: n/a Phase: n/a Task: n/a
Customer: Kentucky American Water Project: ESTIMATE for AGI Pricing
Addeass: Owenton WWTP Lagoon Liner

Replacement Project

Attn: Site: Not Yet Determined / Various
Payment Start r—_—
Tormin: Net 30 days Dl For Estimating Purposes Only

Keystone Clearwater Solutions, LLC appreciates the opportunity to serve you. Thank you.

AUTHORIZED BY: Kentucky American Water SIGNED BY: Keystone Clearwater Solutions, LLC

g

Signature: Signature:
Name: Name: Jeffrey R. Wehler
Title: Title: Senior Vice President
Date: Date: June 8, 2016

34 Northeast Drive, Hershey, PA 17033 Phone: 717-508-0550
www.keystoneclear.net




P16160 2 June 8, 2016

Estimate for Above Ground Impoundment: Turnkey Delivery, Construction, & Removal

Keystone Clearwater Solutions (“Keystone™) offers to Kentucky American Water (“American Water”) the
following pricing as requested for the delivery, installation, and removal of various sizes of above-ground
impoundments that will be used for waste water storage.

Keystone will coordinate the logistics for the delivery, installation, and removal of each above-ground
impoundment. Each impoundment will be delivered to site and subsequently prepared for installation.
Keystone will additionally coordinate the delivery of telehandlers and a man-lift on site for use during
installation. Additionally, Keystone will supply all necessary labor, tools, equipment, and materials
required to install the above-ground impoundment on time as requested by American Water. The liner
delivery and installation charge outlined below includes the delivery and installation of a dual 10 oz. geo-
textile sub-base material and a 40 millimeter LLDPE polyethylene liner.

Keystone’s estimate, provided for American Water’s estimating and budgeting purposes, for the turnkey
delivery, construction/installation, and removal of each above-ground storage unit is summarized below.
Keystone will issue a formal work order proposal upon request that would specifically pertain to each job.

Pricing for transportation, as well as liner and materials, are subject to market pricing and may change
due to actual market conditions and job location.

Single-Walled Above-Ground Storage Tank Pricing:

Above Ground Fresh Water Storage Unit 1.0 MG 1.25 MG 1.5 MG 1.8 MG 2.1 MG 2.4 MG
Mobilization: (Including Permits & Delivery) $ 7,140 | $ 7,140 | $ 7,140 | § 88% |$ 88%|$ 8,890
Installation & Rig-Up $ 10450|S 10450|$ 104508 13410|8 13410|S$ 13,410
Liners:
[(1) 40 MIL LLDPE Liners, (2) 10 oz. Geotextile $ 14290|$ 15080|$% 16570 |$ 18530(8 23460|8% 25410
Rig-Down $ 8,660 |8 8,660 |8 8,660 | $ 8,780 | $ 8,780 | $ 8,780
Liner Disposal $ 1,100 | § 1,100 | § 1,100 | § 1,200 | § 1,200 | § 1,200
Pick-Up & Removal $ 7,040|$ 7,140 | S 7,140 |$ 8890 |S$ 8890 |% 8,890
TOTAL|S$ 48,780 |$§ 49570 |$% 51,060 |$ 59,700 | § 64,630 | $§ 66,580
Daily Rental $ 374 | $ 411 | $ 449 | $ 486 | $ 524 | $ 561
Weekly Rental $ 2244 |8 2468 |8$ 2,693 | § 291718  3,142|8 3,366
Monthly Rental (Based on 30 Days) $ 7854 |8 8639|S 9425|$ 102108 10996 |8 11,781

Notes:

I)_Keystone assumes that the pad has already been prepared. If the AGI pad requires additional work, it will be
billed as a separate, additional item at T&M rates.

2) Fuel is included in the installation and removal costs.

3) Tank Panel Installation: The estimate utilizes two telehandlers for rig up and one to two telehandlers for rig
down. A minimum of 30’ clearance is required around each tank circumference in order to operate the
telehandlers that are necessary to set the tank panels. If the minimum 30’ is not available, the tank panels will
need to be set with a crane. If a crane is needed, it will be billed as a T&M item.

4) Rental pricing is based on a 30-day minimum rental period. Daily or Weekly Rental rate shall apply after initial
Monthly Rental.

5) Delays of installation, caused by inclement weather conditions and client schedules, may result in time and
material billing for equipment and labor.

34 Northeast Drive, Hershey, PA 17033  Phone: 717-508-0550
www keystoneclear.net
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b Above—Ground :S't'ora'g'e":I;an'k:'l')'imensit)ns:: L

- June 82016

Storage

- 3 MG | Gallons ofWater

’ 'Barrel -

qulvalent

GallonsofWater A

Storage -with- 2' Free .

. Board. .

. Barrel ﬁouivaient'

wnth 2' Free Board

Inside.

[piameter o

Mot
Se‘gnients

wau Helght :

1.0

"..1072650.

723,810

I "893-,38'0 o

- 21, 271'

112335 -

10 |

- 12.0

225

.-1,297,907

30,903

-1,081,590 |- -

- 25752 ]

13568 .

o110 F

120 |

s |

. -1,544,617 ].- -

36777

1,287,180

" 30,647.]

- 148.02 .

o120

"1.8 |

T RI2,779] -

. .43,161

1510650 -

- 35968 . -

160.35. - -

S 130

S21 -

T 2,102,395

T 50,057.]

1,752,000 |- 7

S 41,714 |-

17269 |

o140 F

.24

-‘_"-24‘13','646' o

= 57,463‘~ .

E 47,886_ .

, Notes*l- : B ‘ B ‘ ' ' '
SO ) The above table 111ustrates the total capaclty and footprmt of Keystone 'S above-ground storage tanks

i _2,0'11-,22‘0. S

; _-185:02 R

e L 2) Each tank has 12’ h1gh walls and the 51ze of the tanks can. be altered by addmg or removmg panels as needed

34 Nor’rheos’r Drlve Hershey PA 17033

www kevs’roneclear ne’r

Phone 7]7 508 0550
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Triple-Lined, Dual Tank, Above Ground Impoundment Summary Description

Keystone Clearwater Solutions offers a bolted construction, above ground storage tank, with triple
containment, providing an environmentally responsible method for containing fluids.

Bolted Construction, Dual Tank Installation with Triple Containment: A bolted construction, above-
ground storage tank with triple containment (i.e., three geomembranes) is proposed as shown on the attached
drawings and detailed description. The triple containment system will consist of an inner and an outer
aboveground storage tank. The inner storage tank will have a primary and a secondary geomembrane liner

system. The tertiary geomembrane will line the outer storage tank and will be installed beneath the inner
storage tank.

Additional Components: An external staircase will allow for safe viewing from the top of the tank.

-
| TANK WITHIN A TANK CONCEPT

1.0 MIL GALLON TANK

. 1.25 MIL. GALLON TANK
‘ AS SECONDARY CONTAINMENT

Estimate for Above Ground Impoundment: Turnkey Delivery, Construction, & Removal

Keystone will coordinate the logistics for the delivery, installation, and removal of each above-ground
impoundment. Each impoundment will be delivered to site and subsequently prepared for installation.
Keystone will additionally coordinate the delivery of telehandlers and a man-lift on site for use during
installation. Additionally, Keystone will supply all necessary labor, tools, equipment, and materials
required to install the above-ground impoundment on time as requested by American Water. The liner item
outlined below includes three layers of 10 oz. geo-textile sub-base material and three 40 millimeter LLDPE
(linear low density polyethylene) liners as well as the delivery of all said liners to site.

34 Northeast Drive, Hershey, PA 17033  Phone: 717-508-0550
www keystoneclear.net
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Keystone’s estimate for the turnkey delivery, construction/installation, and removal of each above-
ground storage unit is summarized as shown below:

Redundant Above-Ground Storage Impoundment Pricing:

Redundant Above Ground Produced Water Storagg Unit 1.0/1.25MG 1.25/1.5MG 15/1.8MG 1.8/2.1MG 2.1/2.4MG

Mobilization: (Including Permits & Delivery) $ 14280 |$ 14280|8% 16,030|$ 17,780 |$ 17,780
Pad Preparation $ 5750 | $ 5750 | $ 5750 | § 5750 | $ 5,750
Installation & Rig-Up $ 26042 |8 26042|% 29,0028 31962|% 31,962
Liners:
(3) 40 MIL LLDPE Liners, (3) 10 oz. Geotextile, $ 41,119 |8 451868 50395|$ 59250 |% 68,927
(1) Detection Liner & Delivery
Rig-Down & Removal $ 17,3208 17,320|$ 174408 17,560 |8 17,560
Liner Disposal $ 3,300 | $ 3,300 | $ 3,400 | § 3,600 | $ 3,600
Pick-Up & Removal $ 14280|% 14280|$ 16,030|$ 17,780|$ 17,780
TOTAL| $ 122,091 | $ 126,158 | § 138,047 | $§ 153,682 |$ 163,359
Redundant Storage Unit Rental 1.0/1.25MG 1.25/1.5MG 15/18MG 1.8/2.1MG 2.1/24MG
Daily Rental $ 785 | $ 860 | § 935 | § 1,010 | § 1,085
Weekly Rental $ 4712 | § 5,161 | $ 5,610 | $ 6,059 | $ 6,508
Monthly Rental (Based on 30 Days) $ 16493 |8 180648 19635|8 21206|$ 22,777
[Leak Detection System Daily Rental B 15[ $ 11518 115 $ 115] § 115 |

AST Qualifications and Assumptions:

1) Keystone assumes that all work is being completed on a previously excavated, graded, compacted,
completed, and prepared pad site. The line item “Pad Preparation” above provides pricing that includes any
additional grading and the construction of two sumps, which will be necessary for tank monitoring and
proper drainage. If the AGI pad requires any additional work, it will be billed as a separate, additional item.

2) Fuel is included in the installation and removal costs.

3) Tank Panel Installation: A minimum of 30’ clearance is required around each tank circumference in order
to operate the telehandlers that are necessary to set the tank panels. If the minimum 30’ is not available, the
tank panels will need to be set with a crane.

4) Equipment: The estimate utilizes two telehandlers for rig up and one to two telehandlers for rig down.
Cranes or other special equipment needs will be priced on the applicable rental fees.

5) Liner Disposal: Liner Disposal estimate only includes disposal by roll-off dumpster. Pricing does not
account for dewatering or cleaning of liner material prior to disposal. Keystone can provide dewatering and
cleaning services upon request by American Water.

6) Delays of installation, caused by inclement weather conditions and client schedules, may result in time and
material billing for equipment and labor.
7) Mobilization pricing will be adjusted when a destination location is determined.

34 Northeast Drive, Hershey, PA 17033  Phone: 717-508-0550
www.keystoneclear.net
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S ?An aboveground storage tank wrth tr1ple contarnment (1 €, three geomembranes) 1s proposed as’ . L
.- shown on the attached’ drawmgs "The tr1ple containment system will consist of an inner and- an- .o -
" outer aboveground ‘storage tank. - The -iniher 'storage tank will have a primary and a secondary SRR

.- geomembrane liner system. The tertlary geomembrane w111 lme the outer storage tank and w111 be.' S
o mstalled beneath the inner storage tank : . : -

Sl The tert1ary geomembrane w111 be 1nstalled below the pnmary and secondary geomembranes and: e
* - will line the-walls of the outer storage tank.. The teftiary liner provides an additional level of safety © . .
o ,_'agamst the rélease of ﬂulds If a leak develops in the primary geomembrane only ‘the secondary A

Con geomembrane is preventmg the potentral release of ﬂulds With a three geomembrane system, the': LU

.~ potential for fluidsto escape from the 'storage tank is srgmﬁcantly diminished. . Although the - = ..

S tertiary geomembrane is not antlclpated to collect much (1f any) fluids, a dedlcated sump will strllj - ’ . 'j g
S be installed." Any precrprtatron that falls w1th1n the footpnnt of the tertlary geomembrane will be : - L =

- collected and- conveyed to the sump Access for a pump w1ll be prov1ded w1tlun the tertraryiif_-;.‘ AT
"-'f;_'-'geomembranesurnp AR - o T T T e e

_‘_."'jf'Geotextrles w111 be mstalled between the geomembranes to prov1de a. cushlon to protect the:'..'_ SR

.- geomembranes and to serve as a preferred flow path for finid.” Geonets will be installed withinthe - 0

" detéction trench-and sump area, between the primary and secondary geomembranes “The: geonets R

oo 7 havea h1gh transmrssrvrty that w111 convey any ﬂu1ds to the: dedrcated sump area for evacuation: .

A ‘small amount of aggregate: will be required for the tertiary sump. ‘The: aggregate is: requlred to° Ll

- support the primary, geomenibrane, secondary geomembrane, and aboveground tank wall Whlle;"" R
S havmg an acceptable hydrauhc conduct1v1ty to convey ﬂuld o G Sl

© Lriple-Lined Abrovéj tfou»xind*S'tofé‘ e Tank Detalled Specifications - -

S Each 11ner system w111 have a dedlcated sump The sump for the pnmary and secondary 11ner'1 S
©.: systems will be adjacent to éach other within the inner storage tank. A riser pipe will be installed . : "
-+ within the secondary sump, which will allow the sump to be equlpped witha. pump. and transducerf : E -

't 7. to'detect and measure fluid levels;. if so: des1red ‘The pump: and transducer wrll be connectedtoan: - -
?'-'_:'-automated control system - that will generate an ‘alert if measurable ﬂu1d is detected w1th1n the .- 7

- secondary $ump and automatically pump fluids out of the detection sump. The-automated control{ TR

- system. provrdes a method to' continually monitor. fluid levels within the detection zone.. The = -~ .-
~ 1. detection zone, as ‘well as the transducer and pump: required for the ‘detéction : zZone, is an add1t10nal el

PR optron and w111 be 1ncluded as an added cost 1f the detectron zone is des1red by the cl1ent L

34 Northeost Dnve, Hershey PA 17033 Phone 7l7 508 0550 '._ . : o g

www kevs‘ronecleor net
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TE S AND ONDITIONS

' Srte Preparatxon ThlS Work Order oﬁers an Above-Ground Impoundment Water Storage Solutron thatf R
.. Tequires an’ accessible and stabilized site with adequate land area and-periphery;: prepared inadvance and in -
" “accordance w1th the attached: Standard Operating ‘Procedute (“SOP?), entitled: “Temporary ‘Storage - -
Impoundments - Slte Preparatlon ‘Stanidard”. " - American Water is: responsible - for installing ‘and/or-~ -
e ‘maintaining Eroswn & Sedrmentatron (“E&S”) Controls consistent w1th the récommendations provided in, '

. . the SOP.. ‘American Water is addlttonally respon51ble for controllmg surface runoff and- preventing nin-on  : -

o - around the footptint of the Above-Ground Impoundment and to otherwrse protect the work and property andl'. - S

. mamtam stablhzatron ‘

- _Constr'uctlon &

Permrts Amencan Water is responsrble for obtammg any requrred env1ronmental or land use permrts orf o
: other approvals requlred to construct and operate Plts and Tanks for Temporary Contamment j L

- Lmer In acceptance of th1s Work Order Amencan Water is purchasmg a lmer(s) for use in the operatron of e

. the-Above-Ground Impoundment Keystone Clearwater ‘Solutions. offers 1o assurance. that the liner canibe - -~ .-
- salvaged and reused upon completron of the petiod of petformance offered in this' Work Order.” Moreover;: -~ -~ -
- this ' Work Order prov1des for and includes the cost of the removal and drsposal of the lmer system upon o

- completron of the demoblhzatron as. descnbed herern : - : .

A Pnce Chang Th1s quotatlon is. vahd for 30 days, Keystone reserves the nght to modlfy its pnces and 1ts B
2 Proposal aﬁer 30 days followmg the date of th1s Proposal . _ .

. Rate: Rates shown above are based on mformatron prov1ded to Keystone by Amencan Water Theyi- A
. represent. the all-mclusrve prices (rates) 1o supply all labor, equipment, material, supphes vehrcles and .-
- "subsisterice expense-as requlred, based on information provided to Keystone by American Water: " If. actual: S
. condmons materially differ from those. ongrnally dlscussed, orif Amencan Water shiould direct that changes AP
~"to the scope ‘of ‘work be’ made then costs may actually increase or decrease, in dlrect relatlon to any such': PRt
13_ changes to the scope of Work. . :

P ment Te All Invorces under tlns Agreement VVlll be submltted by Keystone to Amencan Water on a'; = :‘1_3

L g monthly bas1s Payment is due w1th1n thlrty (30) days followrng recetpt of mvorces

Taxes State sales taxes are not mcluded in any rental sale or labor quotes Amencan Water is responsrble: ST,

" for paying -any. apphcable sales taxes' on -the - equlpment -and. services. . -Atnerican : Water will-only be- RS
. considered sales tax exempt when & valid Sales Tax Exemptlon Certlﬁcate is recelved when orderrng any,- o
rental eqmpment pumpmg servrces and/or sale goods : , : : S '

b

\_

Addmonal Terms All as. per the Master Serv1ce Contract Agreement in eﬁ‘ect between Amencan Water and-: S

o S Keystone

34 Non‘heost Dnve Hershey, PA 17033 Phone 717 508 0550
www kevstonecleor net

eratlon Consn'uction énd'opefa'ﬁdn of an 'above-gr'ound'temporary storage 1mpoundment -
" shall conform’with and comply with the standards. set forth in 25 Pennsylvama Code Chapter 78 § 78 561 TR
}regulattons entltled “Plts and Tanks for Temporary Contamment” R DRI e
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METROPOLITAN ENVIRONMENTAL SERVICES INC

: . Spec1al1zmg in today s needs for env1ronmental protectlon v
5055 N1ke Dnve Columbus OH 43026 9140 (614) 771 1881 Fax (614) 771 2761

o Seplember19,2006

! ff;::-MarkUpton PE R
-~ Chapman Technical Group
200 SlxthAvenue T . R
'-{'.',SamtAlbans,WV25177 ST

B Deaer Upton

o Enclosed please ﬁnd Metropohtan Enwronmental Semces, Inc 's. udgetag proposal for the':':'; Y S

o ‘ Adredglng and dewatering of sludge contained in a: lmed ealthen lagoon located w1thm the C1ty of _?_":J T
S Owenton KY This proposal is val1d for 60 days Lo R o

‘ '_'If you have any questlons or concerns Mr Upton please feel ﬁ‘ee to contact me at 800 860 7378 - E
2" Thank: you for allowmg Metropohtan Enwromnental Serv1ces, Inc th1s opportumty to be of servwe MR A

:_3_::.'_toyou

A .V:‘j-_”r-'.':‘;'PeterJ Hmders - B PRI
S Dlstnct Sales Representatlve T

L Quote#16-34IR: b




' DREDGING AND DEWATERING SERVICES

METROPOLITAN ENVIRONMENTAL SERVICES INCi- B S M

WWTP LAGOON

OWENTON KY

Submltted by

COLUMBUS OI-IIO B e - -:ffi SR

September 19 2016
Proposal Page 1




| OBJECTIVE
Prov1de equlpment and personnel necessary to dredge and dewater sludge from a lined earthen e ; L
e contamment lagoon and reduce the volume of sludge bemg sent off s1te e
B 'PROCEDURE

- Metropohtan Env1ronmental Serv1ces, Inc will moblllze to the Owenton KY s1te all equlpment and
c personnel necessary to- accomphsh the objectrve of thls proposal 1ncludmg

- Moblle belt presses
= Mudcat dredge - : S
=220, "000 gallon mlx box w1th shaker screen
- Rubber tire loader :
C .- - Polymer
- tramed techmclans . SRR
- ‘All necessary support equlpment L

' .The belt presses, and 20 000 gallon mix box w111 be set-up in‘an area prov1ded by the c1ty of R
I Owenton KY best sulted for the: dewatermg process ‘A crane will place the dredge into the pond_', R
.- and thenecessary cable traversing system will be setup for the dredge. Allinon-pump able debrisin -~ - -
{ . thepondwill be removed by other means and will be'invoiced accordmglg The sludge willthenbe: .
-+ pumped via dredge and dredge pipe'to the mix box. Once the mix box has been filled the gallons will . - .° |
- be tecorded and the: proper amount of chemicals w111 be added if necessary. After the sludge has. o |”
"2 bieen:ixed the sludge will be pumped into the belt press. The liquids (filtrate) will be routed toa- .~
7 location desrgnated by the wwtp personnel. Thesolids (ﬁlter cake) will be.conveyed to therearofthe |
C | beltpress whete it will be transferred into contamers for transportatlon by others to a s1te des1gnatedi_'»_ R I
P by the clty of Owenton KY wwtp SIS ; : . L

R Th1s procedure w1ll be repeated untll all pumpable sludge is, removed from the lmed earthen:-' R
-7 7. contaifment: lagoon Proposal does not include cleaning of the synthetlc linér; ‘When 'the required . |
L amountof sludge has been removed, Metropohtan Envnonmental Services, Inc. will decontammateti SRS R

_. - the equ1pment at a locatlon spemﬁed by the 01ty of Owenton KY wwtp personnel and demoblhzed DR A
SR ﬁ'omthe s1te ; - S o . ‘ e

- The Clty of Owenton KY
SRS September 19, 2016 DRI
e 'Proposal Page2 R




Based upon ﬁlterablhty studles the followrng estlmates have been estabhshed assurmng 3 180 894.‘ - B
mrlhon gallons of sludge dredged at- 4% solrds processed through belt presses LT

T otal estlmated wet tons generated . ' | 5 030 wet tons
Total number of twenty—four hou workmg days .": 30 da'ys j_": : EE
PRICING BELT PRESS

‘ };; :];Mobrhzatron R '[ 5-_'; R _--'_-:_T‘$12 ooo 00/1ump sum’

,}Crane S L | :ii' SR ::’»f'» $ cost plus 10% :
; ::."._E';A.Dredgmg & Dewatermg 2016 s $ 55 00/wet ton

g :"-'Weather Contmgency o »: e s 69 00/wet ton

s f,Downtrme $ 2 700 OO/day
- Debris removalx(:exéérétidn): R '_ 13500 o
U i s20400, OO/Iump fum

""" Demobilization - - ff‘@ ‘_ $12 ooo OO/Iump sum”

e The Clty of Owenton KY
.'.:-September 19 2016 e

BN TERMS AND CONDITIONS

F11ter cake percent solrds 1';: : e ;,:. >20% S ;.'nf e

- S :AS.e.t-upn' :.' S : - : ;.:_.‘j;':.$18 400 00/1ump sum _ : ;.:: S

L ;(Should the temperature be below 30 degrees lmpedmg our darly tonnage productlon)..'i-‘ S

o \ 3 . A decrease in tonnage productron due to weather temperatures bemg below 30 degrees w111 be" 3 - B




R .'.'-inyoiced at‘, 'th;e-;v'vé'ath'e'riconﬁngeﬁcy‘pﬁéing;;.'-'. e
E Proposal is- based on the avarlablhty of equrpment and personnel B

: : -j Downtrme not causedby Metropolrtan Envrronmental Serv1ces Inc wrll be mvorced onadarly rate'-".i -j S
i-'j"of$270000perday SRR S S

- o Proposal does not mclude cleamng the synthetlc lrner
o i Transportatron and drsposal of dewatered sludge w111 be the responsrbrlrty of others 3

SR The Crty of Owenton KY w111 be 1nv01ced for fie c crane to place the dredge 1nto the sludge lagoon: o S
T and for removmg the dredge from the sludge lagoon e . S

o B The pond berng dredged wrll be taken out of servrce and the water level adjusted to optrnnze the';'.-' .
e = dredgmg actrvrty : » : : : _ .
- All necessary electnc (480 volt 3 phase 200 amps) and water (ﬁre hydrant or equrvalent) are to be L
L supplred by the Crty of Owenton KY R
: ;;--_ Slte access w111 be glven to Metropohtan Env1ronmental Servrces, Inc twenty-four (24) hours per_..: : S
- -:—f’The Ctty of Owenton, KY wdl supply a stable level smface necessaty to support all dewatermgff. .
eqmpment. S Sl S , . B
. Purchase order agreement 1s to 1nclude page 4 of our proposal statlng the general terms and o
”;;:'.condrtrons S . U e R

- Payment terms are net 30 days w1th a 1 5% ﬁnance charge per month thereafter

. "."._The Crty of Owenton KY
S September 19; 2016
R Proposal Page 4

IND UST RIAL PROPOSAL
GENERAL TERMS AND CONDITIONS

g e General Condmons These general condmons are zncorporated by reference znto the proposal and are part of thef. RS
T Agreement under whzch services: are to be pe;formed by the Contractor for the Customer Contractor wrll follow i S
L ,‘,'Customers instructions both verbal and wrttten at all times. .- . .- ST
o . Customer. Provrded Labor: When the Custorer- provzdes labor for the Contractor, the Customer wzll zndemmjfy the AEEENE
o Contractor ﬁ)r habrhty loss or expense for work related mjurzes to thOSe laborers notprovzded by the Contractor Yhe PR




RS Customer agrees to waive all rzghts of subrogatzon agamst the Contractor arzsmg out of the work in thzs Agreement L

" The customer agrees to comply with all local, state and federal regulatzons mcludmg regulatzons govermng issues .
. pertaznmg to the environment, employee safety and liealth, publzc safety, and vehicular. safety stich as those regulatzons .

R enforced by the. United State Occupational Safety and Health Administration, Envzronmental Protection Agency, Mine " . SR

- . Safety and Health ‘Administration and. Department of. Iransportatzon -This zncludes all training of customer s. employees S :
.-". and provision of suitable and safe equipment, as required by the. appltcable governmental regulations. o

o “Customers Respons1b111t1es Customer will provide méchanical services. Operatlon an'd control

o of Customer s equlpment is. the ‘Customer's responsrblllty IfContractor cannot contlnue its: work -',':

_ :.:f due to. circumstance. caused or allowed by Customier and of _whlch Contractor was not appnsed
.- prior to starting the work an hourly fee will be charged R : S
L Damage Lumtauons. .- Under no czrcumstances wzll the Contractor be responstble for zndtrect zncrdental or Dl
L consequentral damages The Contractor also is not responstble ﬁJr the rendermg of or. fazlure to render archttectural _

-, engineering or. surveying professtonal services. . - L

- . Pre-existing Condltwns. TheContractor wzll not be responszble for lzabzlzty loss or expense (tncludmg damage caused L
-, by the:backup of b, basement sewers) wheréthe prtmary cause of the claim.or damage is pre-extstmg conditions, zncludmg .

" faulty, madequate or defective design, construction; maintenance or - -repair of property or contamination ‘of the ..~

L subsurface where the condition-existed | prior.to the start of the Contractor 's work. Customer is responsrble for loss of R
<. service equipment caiised by the pre-exzstzng conditions at the job site. '

' . Envirohmental Conditions: Ilze Customer holds clear tztle to all waste debns or other matenals that the Contractor . e
- might handle, -process.or transport and Customer agrees to supply all necessary mamfests The Customer wzll zndemngﬁz R

- the Contractor for liability, loss and. expense caused by’ dzscharge escape, release of lzquzds gases or any ‘other . -
N matertal contaminant orpollutant into-the atmosphere or tnto or onto land water or property except 10 the extent that e
o the Contractor is neglzgent in peiformmg work.. - L
e Indemmﬁcatwn. "The Customer aind Contractor wzll each zndemntﬁz the other in proportzon to relatrve faultﬁ)r lzabzlzty '
- - loss and expense. incurred by the other. party resultzng from a negltgent act or omission in performance of work under = .
- thzs Agreement The Customer also will zndemmjy Contractor for liability, loss and € expense resultzng ﬁom Contractor -

L. services tf the Contractor is acting at the.direction or mstruct‘ton of the Customer or where the prtmary cause of any i_'» L .

L damages is due to. znfbrmatzon provzded by the Customer. -

» - " Credit Pollcy -Regular Terms are Net 30 Days Ihe company may charge znterest at the rate of 1 1/2/; per month on "
- all invoices outstanding 60 days past invoice date.” - R
" Entire Agreement. This proposal together with any wrztten documents whzch maybe zncorporated by spectﬁc reference Sl !

S herein, constitutes. the entire. agreement betweeri the | parties and. supersedes all prevzous communicatiovis between them, S

éither oral or written. The: waiver-by Contractor of a any term, condltzon or provzszon herem stated shall not be construed N '

R be a waiver of any other term condmon or provzszon hereof




MATTHEW G. BEVIN
GOVERNOR

CHARLES G. SNAVELY
SECRETARY

ENERGY AND ENVIRONMENT CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION "“‘OCN B. KEATLEY
OMMISSIONER

300 SOWLER BOULEVARD
FRANKFORT, KENTUCKY 40601

August 18, 2017

Mr. Cole Mitcham
2300 Richmond Rd
Lexington, K'Y 40502

Re: Owenton WWTP Lagoon Improvements
Owen County, Kentucky
Kentucky American Water Northern Division WWTP
Activity ID #: 3384, APE20170001
Receiving Treatment Plant KPDES #: KY0028312

Dear Mr. Mitcham:

We have reviewed the plans and specifications for the above referenced project. The project plans include the
replacing the lagoon liner and other related work. Temporary a biological treatment tank (300,000 gallons) operated
as an extended aeration tank and a wet weather storage tank (500,000 gallons) will be provided during periods where
the lagoon is taken out of service. This is to advise that plans and specifications for the above referenced project are
APPROVED with respect to sanitary features of design, as of this date with the requirements contained in the attached
construction permit and the following conditions:

e Kentucky American Water shall continue to meet all requirements of the KPDES permit KY0028312.

* The temporary treatment facilities shall be operated no longer than necessary for completion of the lagoon
improvements project and in no case longer than 6-months without an approval from the Division of
Water.

If we can be of any further assistance or should you wish to discuss this correspondence, please do not
hesitate to contact Mr. Mohammed Mohiuddin at 502-782-7020.

Sincerely,

Terry Humphries, P.E.
Supervisor, Engineering Section
Water Infrastructure Branch
Division of Water

TH/MM

Enclosures

C: Owen County Health Department
GRW Engineers Inc.
Division of Plumbing

Kentuckiy™

KenluckyllﬁhridledSpirir.cnm An Equal Opportunity Employer M/F/D
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MATTHEW G. BEVIN
GOVERNOR

CHARLES G. SNAVELY
SECRETARY

ENERGY AND ENVIRONMENT CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION AARON B. KEATLEY
COMMISSIONER

300 SOWER BOULEVARD

FRANKFORT, KENTUCKY 40601
June 11, 2018

Mr. Cole Mitcham
2300 Richmond Rd
Lexington, KY 40502

Re: Owenton WWTP Lagoon Improvements
Owen County, Kentucky
Kentucky American Water Northern Division WWTP
Activity ID #: 3384, APE20180002
Receiving Treatment Plant KPDES #: KY0028312

Dear Mr. Mitcham:

We have reviewed the plans and specifications for the above referenced project. The plans include the
replacing the lagoon liner and other related work. During the period the existing lagoon will be out service the
biological treatment will be provided by six temporary mobile treatment tanks each of 18,000 gallons operating
on conventional activated sludge process system. The Influent pumps will be upgraded to pump approximately
1,500 gpm and equipped with a VFD system. This is to advise that plans and specifications for the above referenced
project are APPROVED with respect to sanitary features of design, as of this date with the requirements contained in
the attached construction permit and the following conditions:

° Kentucky American Water shall continue the meet the requirement of the KPDES permit
KY0028312.

L The temporary treatment facilities shall be operated no longer than necessary for completion of the
lagoon improvement project and in no case longer than 6-months without an approval from the
Division of Water.

If we can be of any further assistance or should you wish to discuss this correspondence, please do not
hesitate to contact Mr. Mohammed Mohiuddin at 502-782-7020.

Sincerely,

Terry Humpbhries, P.E.
Supervisor, Engineering Section
Water Infrastructure Branch
Division of Water
TH/MM
Enclosures
C: Owen County Health Department
GRW Engineers Inc. /John Martin
Division of Plumbing
Kentuckiy™

KentuckyUnbridledSpirit.com An Equal Opportunity Employer M/F/D
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FINANCIAL STATEMENT
OF
KENTUCKY-AMERICAN WATER COMPANY

(as of April 30, 2018 except where noted)

(1) The amount and kinds of stock of the Applicant authorized are as follows:

Preference Stock, par value $100 per share:

8.47% Series 22,500 Shares
Unclassified 85,000 Shares
Common Stock, no par value 2,000,000 Shares

(2) The amounts and kinds of stock of the Applicant issued and outstanding as of
April 30, 2018 are as follows:

Preference Stock, par value $100 per share:
8.47% Series 22,500 Shares

Common Stock, no par value 1,567,391 Shares

(3) The Preference Stock is cumulative as to dividends. If dividends on the
Preference Stock shall be in arrears and such arrears shall aggregate an amount
equal to or in excess of eight (8) quarterly dividends upon such stock, the
number of directors then constituting the Board of Directors shall be increased
by one (1) and the holders of the Preference Stock voting separately as a class
shall be entitled to elect the one (1) additional director.

The shares of the 8.47% Preference Stock may be redeemed at any time, or from
time to time, on or after December 1, 2001 at the option of the Company, in
whole or in part, upon payment of a redemption price equal to the sum of $100
per share plus a premium equal to the Make-Whole Premium as defined in the
Articles of Incorporation.

At any time during the period of twelve (12) consecutive calendar months
beginning on December 1, 2011 and ending November 30, 2012, both dates
inclusive, and during each like period of twelve (12) consecutive calendar
months thereafter so long as any shares of the 8.47% Series remain outstanding,



the Company may at its option redeem up to and including, but not exceeding,
four thousand five hundred (4,500) shares of the 8.47% Series at a redemption
price equal to the sum of $100 per share.

All then outstanding shares of the 8.47% Series shall be redeemed by the
Company on December 1, 2036 at a redemption price equal to the sum of $100
per share.

(4) The following are the only mortgages on the property of the Applicant:

General Mortgage Indenture dated as of May 1, 1968, executed by the Applicant
to The Fidelity Bank (now US Bank), as Trustee, and supplemental indentures
thereto dated as of December 1, 1970 (as supplemented on December 17, 1970);
September 1, 1974; November 1, 1977; December 1, 1982; June 1, 1983; August
1, 1985; January 1, 1987; September 1, 1988; October 1, 1989; November 1,
1990; December 1, 1991; December 1, 1992; December 1, 1993; September 1,
1995; February 1, 1997, and June 1, 1998.

The Indenture of Mortgage provides for the issue of General Mortgage Bonds
which together with all other long-term debt cannot exceed 65% of Applicant’s
total capitalization, which percentage is 51% as of April 30, 2018. The amount
of indebtedness actually secured by a lien on all the property owned or hereafter
acquired by the Company is $23,500,000. There are no sinking fund provisions
associated with the General Mortgage Bonds.

(5) At April 30, 2018, $23,500,000 in General Mortgage Bonds were issued and

outstanding.

General Mortgage Bonds:

Principal amount authorized by Indenture;
No maximum limit of bonds fixed

Name of utility issuing bonds:
All bonds were issued by Kentucky-American Water Company

Principal amount issued and outstanding:

GMB: Issued Qutstanding
6.96% Series $ 7,000,000 $ 7,000,000
7.15% Series 7,500,000 7,500,000
6.99% Series - 9,000,000 9,000,000



Date-of issue (nominal date):

6.96% Series December 1, 1993
7.15% Series February 1, 1997
6.99% Series June 1, 1998

Rate of interest:

6.96% Series 6.96%
7.15% Series 7.15%
6.99% Series 6.99%

Date of maturity:

6.96% Series December 1, 2023
7.15% Series February 1, 2027
6.99% Series June 1, 2028

Security:  All outstanding General Mortgage Bonds are secured by the
lien of the General Mortgage Indenture upon all property of
the Company. '

Interest paid during the 12 months ended April 30, 2018

6.96% Series $ 487,200.00
7.15% Series 536,250.00
6.99% Series 629,100.00

(6) Notes are payable to American Water Capital Corp. (“AWCC”), and bear
interest as listed below.

4/30/18 Interest paid
Interest Amount Maturity 12 months ended
Payee Date of Issue Rate* Outstanding Date 4/30/2018

AWCC January 1,2005 Variable $14,006,523  Revolver $134,717

* Interest rate is based on weighted average commercial paper rates



4/30/2018

Interest ~ Amount

Payee Date of Issue Rate  Outstanding

AWCC  Oct 22,2007 6.593% $47,000,000
AWCC June 23, 2009 6.250% 45,390,000
AWCC Sept 10, 2009 5.625% 26,000,000
AWCC June 24,2010 5375% 26,000,000
AWCC Nov 21,2011 5.050% 20,000,000
AWCC May 15,2013 4.000% 7,859,000
AWCC Nov 17,2016 4.000% 5,000,000
AWCC Sept 13,2017 3.750% 5,000,000

Maturity
Date

Oct 15, 2037
June 1, 2039
Sept 1, 2039
June 1, 2040
Oct 15, 2037
Oct 15, 2037
Dec 1, 2046
Sept 1, 2047

(7) Indebtedness other than identified on this exhibit does not exist.

Interest paid

12 mos. ended

4/30/2018

$3,098,710
2,836,875
1,462,500
1,397,500
1,010,000
314,360
207,778
87,500

(8) Dividends were paid by the Applicant during the five fiscal years as follows:

Common Stock

12 Months Annual
Ended Rate per Number of Dividend
December 31, Share Shares Outstanding  Amount
2013 5.29 1,567,391 $ 8,291,498
2014 7.56 1,567,391 11,849,476
2015 7.20 1,567,391 11,285,215
2016 7.81 1,567,391 12,241,324
2017 9.21 1,567,391 14,435,671
Preference Stock, 8.47% Series
12 Months Annual
Ended Rate per Number of Dividend
December 31, Share Shares Outstanding Amount
2013 8.47 45,000 - $381,150
2014 8.47 45,000 381,150
2015 8.47 43,125 365,269
2016 8.47 22,500 190,575
2017 8.47 22,500 190,575

N



(9) Applicant’s Balance Sheet as of April 30, 2018 and a statement of Applicant’s
earnings and expenses for the twelve months ended on such date are shown on
Schedule 1 and Schedule 2, respectively, which are attached hereto.



AMERICAL

Balance Sheet

'* E12_Kentucky American
_ APRYTD 2018

Reporl ID: FRP.3.0
American

Water Confidential

($ In Thousands)
P Actual_PreClose HFM_Adjustments HFM_Eliminations Actual
¢ sets
S Utility Plant in Service 735,078 - - 735,078
Construction Work in Progress 15,599 0 - 15,599
Utility Plant Accumulated
Depreciation/Amortization (153,587) - - (153,587)
Total Utility Plant Adjustments 199 0 - 199
Utllity property net of accumulatd depreciation 597,290 0 - 597,290
Nonutility property net of accumulatd
depreciation 250 - - 250
Total Property Plant and Equipment 597,540 1] - 597,540
Cash and Cash Equivalents 146 - - 146
Restricted funds-current - - - -
Accounts receivable net 5,683 0 - 5,583
Unbilled Revenues 4,507 - - 4,507
Materials and supplies 728 - - 728
Current portion of deferred tax asset - - - -
Assets of discontinued operations - - - -
Other Current Assets 605 - - 605
Total Current Assets 11,569 0 - 11,569
Regulatory assets 18,303 (5,696) - 12,606
Other investments - - - -
Restricted Funds - Long-term - - - -
Goodwill 0 0 - 0
Intangible assets - - - -
Other Long Term Assets 107 0 - 107
Total Regulatory & Other /T Assets 18,409 (5,696) - 12,713
Total Assets 627,518 (5,696) - 621,822
Capital & Liabilities
Common Stock 36,569 - - 36,569
Paid in Capital 94,136 - - 94,136
Retained Eamings 70,221 0 - 70,221
~ ™ Accumulated other comprehensive income - - - -
¢ ! Treasury stock - - - -
" -~ Total Stockholders' equity 200,926 0 - 200,926
Preferred Stock without mandatory
redemption requirements 0 - - 0
Noncontrolling Interest 6 - - 6
Total Equity 200,932 - 200,932
Long term debt 205,694 0 - 205,694
Redeemable preferred stock at redemption
value 2,250 - - 2,250
Total Long-term debt 207,944 0 - 207,944
Total Capitalization 408,877 0 - 408,877
Short Term Debt 14,067 0 - 14,067
Current Portion of Long-term Debt 0 0 - 0
Current portion of redeemable stock at
redemption value - - - -
Accounts Payable 2,699 0 - 2,699
Accrued Liabilities 3,828 4] - 3,828
Taxes Accrued (1,196) 0 - (1,196)
Interest Accrued 2,916 . - - 2916
Liabilities of Discontinued Operations - - - -
Other current liabilities 2,052 0 - 2,052
-~ Total Current Liabllities 24,368 0 - 24,368
{ t .
' Customer Advances for Construction 10,448 - - 10,448
Deferred Income Taxes 47,055 0 - 47,055
Deferred Investment tax credits 346 - - 346
Regulatory liability 66,296 (5,696) - 60,599
Accrued Pension (1,373) - - (1,373)
Accrued postretirement benefit expense 739 - - 739
Other Deferred Credits 377 - - 377
Regulatory & Other Long Term Liabilities 123,886 (5,696) - 118,190
Contributions in aid of construction 70,388 - - 70,388
Total Capital and Liabilities 627,518 (5,696) - 621,822

i

Repont Fiiers - Currency: USD, Version: Final, Project: No_Project

SCHEDULE 1

Thursday, May 31,2018 12:11:05
PM



Income Statement - Year To Date
E12_Kentucky American

APRYTD 2018

ReportID: FRP,1.3
Amencan Welar Confxienlial

AMERI ($ In Thousands)
L HFM_Adjusimen HFM_Eliminatio
/ \ ts nsActual_PreClose Actual
/OPERATING REVENUES
" Water revenues - - 28,154 28,154
Sewer revenues - - 180 180
Other operating revenues - - 813 813
Market-Based revenues - - - -
Management revenues - - - -
Operaling revenues - - 29,147 29,147
OPERATIONS & MAINTENANCE EXPENSE
Purchased water - - S0 90
Fuel and Power - - 1,428 1,429
Chemicals - - 550 550
Waste disposal - - 143 143
Tatal production costs - - 2,212 2,212
Salaries & Wages - - 2,428 2,428
Pensions - - 144 144
Group insurances : - - 535 535
Other benefits - - 194 194
Total employee related - - 3,301 3,301
Service Company costs - - 3,280 3,280
Contracied services - - 392 392
Building maintenance and services - - 272 272
Telecommunication expenses - - 96 96
Postage printing and stationery - - 10 10
Office supplies & expenses - - 88 88
Advertising & marketing expenses - - (1) (1)
Employee related expense travel &
entertainment - - 51 51
Miscellaneous expenses - - (132) (132)
Rents - - 12 12
Transportation - - 159 159
Operating supplies & services - - 948 948
Uncollectible Accounts Exp - - 235 235
Customer accounting other - - 366 366
Regulatory expense - - 96 96
Insurance other than group - - 220 220
Maintenance service & supplies - - 622 622
"J \\" Total operation and maintenance - - 11,280 11,280
v " Depreciation - - 4,644 4,644
" Amortization - - 90 90
Removal costs - - 743 743
Depreciation and Amortization - - 5477 5,477
General taxes - - 3,010 3,010
Loss (gain) on sale of assets - - 79 79
Impairment charges - - - -
Total operating expenses net - - 19,845 19,845
Operating income (loss) - - 9,302 9,302
OTHER INCOME (EXPENSE)
Interest Income - - - -
Interest on iong-term debt - - 4,117 4,117
Interest on Shorl-Term Bank Debt - - 50 50
Other Interest Expense - - - -
Interest net - - 4,168 4,168
Nonoperating benefit costs, net - - (78) {78)
Allowance for other funds used during
construction - - 232 232
Allowance for borrowed funds used during
construction - - 117 117
Amortization of debt expense - - 39 39
Other Net - - (32) (32)
7 ~ \\ Total other income (expenses) - - (3,812) (3,812)
i i
. / Income (loss) before income taxes - - 5,489 5,489
Provision for income taxes . - - 1,386 1,386
Income (loss) from continuing operations - - 4,103 4,103
Income (loss) from discontinued operations - net
of tax - - - -
Net income {loss) - - 4,103 4,103
Preferred dividend declared - - - -
Net income attributable to non-contralling
interest - - - -
Net income available to common stockholders - - 4,103 4,103
Common dividends - - 1,865 1,865
- 2,238 2,238

.~ Current Year Retained Earnings -
i

;

{

Report Faters - Currency: USD, Versxn: Final, Projscl. No_Proect

Thursday, May 31, 2018 12:12:37
P

SCHEDULE 2
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EX-21.1 3 ex-211xsubsidiariesofthere.htm EXHIBIT 21.1

Exhibit .

American Water Works Company, Inc.’s Subsidiaries

Exhibit 21.1

https://www.sec.gov/Archives/edgar/data/1410636/000141063618000076/ex-211xsubsidiariesofthere.htm

As of February 20, 2018
Entity Name Entity Type Jurisdiction of Organization
American Industrial Water LLC Limited Liability Company =~ Ohio
American Lake Water Company Corporation Illinois
American Water - Acciona Agua LLC Limited Liability Company Delaware
American Water (USA), LLC Limited Liability Company Delaware
American Water Canada Corp. Corporation Ontario
American Water Capital Corp. Corporation Delaware
American Water Carbon Services Corp. Corporation Ontario
American Water Enterprises Holding, LLC Limited Liability Company Delaware
American Water Enterprises, LLC Limited Liability Company Delaware
American Water Military Services, LLC Limited Liability Company Delaware
American Water Operations and Maintenance, Inc. Corporation Texas
American Water Resources Holdings, LLC Limited Liability Company Delaware
American Water Resources of Florida, L1L.C Limited Liability Company Delaware
American Water Resources of Texas, LLC Limited Liability Company Delaware
American Water Resources, LLC Limited Liability Company Virginia
. American Water Services CDM, Inc. Corporation Washington
L /.' American Water Services Underground Infrastructure Corp. Corporation Ontario
American Water Services, LLC Limited Liability Company Delaware
American Water Works Service Company, Inc. Corporation Delaware
AW Contract Services (Canada), Inc. Corporation Canada
AWI, Inc. Corporation Delaware
AW Technologies, LLC Limited Liability Company Delaware
Bluefield Valley Water Works Company Corporation Virginia
California-American Water Company Corporation California
Cocoa Properties I, LLC Limited Liability Company Delaware
Edison Water Company Corporation New Jersey
EMC American Water Canada Inc. Corporation Canada
EMC of St. Charles County, LLC Limited Liability Company Missouri
Environmental Disposal Corporation Corporation New Jersey
Environmental Management Corporation Corporation Missouri
E’town Properties, Inc. ' Corporation Delaware
E’town Services, L.L.C. Limited Liability Company New Jersey
Hawaii-American Water Company Corporation Nevada
Illinois-American Water Company Corporation Illinois
Indiana-American Water Company, Inc. Corporation Indiana
Jowa-American Water Company Corporation Delaware
- Kentucky-American Water Company Corporation Kentucky
\,L:Leystone Clearwater Solutions, LLC Limited Liability Company Delaware
o '/‘Laurel Oak Properties Corporation Corporation Delaware
Liberty Water Company Corporation New Jersey
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Maryland-American Water Company Corporation
Michigan-American Water Company Corporation
Missouri-American Water Company Corporation

. Mt. Ebo Sewage Works, Inc. Corporation
~” New Jersey-American Water Company, Inc. Corporation

Maryland
Michigan
Missouri
New York
New Jersey
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6/12/2018 Exhibit .

Entity Name Entity Type Jurisdiction of Organization

~~ New York American Water Company, Inc. Corporation New York

' OMI/Thames Water Stockton, Inc. Corporation Delaware

One Water Street LLC Limited Liability Company New Jersey
Pennsylvania-American Water Company Corporation Pennsylvania
Prism-Berlie (Windsor) Limited Corporation Ontario
Tennessee-American Water Company Corporation Tennessee
TWHLLC Limited Liability Company Delaware
TWNA, Inc. Corporation Delaware
Virginia-American Water Company Corporation Virginia
Water Solutions Holdings, LLC Limited Liability Company Delaware
West Virginia-American Water Company Corporation West Virginia
Whitlock Farms Water Corp., Inc. Corporation New York
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