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AUG-29-97 FRI 5:36 PM UK LEGAL OFFICE FAX NO. 606 323 1062 |

Rrues St 10 npusspopm
Qnuim;}, \ tlaa.
. NOTICE OF PUBLIC HEARING q&g
"(PURSUANT TO 401KARS5:006 SECTION 4 & 5; KRS 424, AND 40CFR25.5 & 6)

~ . e e s . P

The Georgetown Municipal:Water and Sewer Service, 125 West Clinton Street,
Georgetown, Kentucky 40324, ‘will hold a public hearing at its offices at
such address at 6:00 p.m. on Thursday, September 18, 1997, for the purpose
of recelvmg oral and wrltten ocamments fram members of the public regard-
ilng the Clty of Georgetown, “Kentucky, .201 Wastewater Facilities Plan Update

o s (they Plan), which’ proposes - certaln wastewater collection and treatment
improvements, All interested members of the public are invited to submit

oral and wntten comments on the Plan. Oral comments will be accepted at

the publlC heanng. Written comments on the Plan will be accepted until

5:00 p.m. “on October 10,%1997, at the Georgetown Municipal Water and Sewer
Serv1ce offlces -at 125 West Clinton Street, Georgetown, Kentucky 40324,

A copy of the Piarix is on'file at Georgetown Municipal Water and Sewer Service
© offices for review during normal business hours from 8:00 a.m. until 5:00

. p.m. rkmday through Fnday Any member of the public who is unable to

submit ‘camments as descrl.bed herein should call the Georgetown Municipal Water
. and Sewer Serv:.oe offlces at (502) 863-7816 during normal business hours from
:E 00 a.m. through 5:00 p.m Monday through Friday so that arrangements can be

"made to receive Such conments.

S7 o aew Loa ey

ROBERT L. RIDDLE

General Manager

Georgetown Municipal Water
and Sewer Service

125 west Clinton Street

P. O. Box 653

Georgetown, KY 40324

Phone: (502) 863-7816

Publication Dates: September 3, 1997 and September 10, 1997



JAMES E. BICKFORD PAUL E. PATTON

SECRETARY GOVERNOR
COMMONWEALTH OF KENTUCKY
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
FRANKFORT OFFICE PARK
14 REILLY RD
FRANKFORT KY 40601
May 4, 1999 s
Mr. Bob Riddle, General Manager
Georgetown Water & Sewer Services
P.O. Box 640
Georgetown, Kentucky 40324
Re: Georgetown Water & Sewer Services

State Planning and Environmental
Assessment Report and Regional
Facilities Plan

Georgetown, Kentucky

Dear Mr. Riddle:

The facilities plan and environmental documents entitled Georgetown
Municipal Water and Sewer Services of April 22, 1997, and February 24, 1999 for
Regional Wastewater Facilities Plan, Kentucky have been reviewed by this Division
and found to conform with the requirements set forth in 40 CFR 35.2030 and 401

KAR 5:006. Approval is hereby given based on the State Planning and
Environmental Assessment Report (SPEAR) issued on March 2, 1999, by this
Department.

If you have any questions, please contact Jerry Hurst of this office at
(502) 564-2225, extension 460.

Sincerely,

wilfiam B. Gatewood, P.E., Manager
Facilities Construction Branch
Division of Water

WBG/DSN/s3m
Attachment .,

cc: PDR Engineers
Bluegrass ADD
Frankfort Regional Office
Ray Hines, Avministration Section

4

EDUGCATION

O Printed oh Reaycled' Paper
%<9 An Equal Op‘portunity Employer M/F/D



April 13, 1998

Mr. D. S. Nagda

Facilities Construction Branch
Division of Water

14 Reilly Road

Frankfort, Kentucky 40601

RE:

Georgetown 201 Plan Update

Dear Mr. Nagda:

The following is our response to your comments of February 10, 1998:

1.

2

Figures 2-3 and 2-5 have been revised to show the information you have requested.

This plan is an update of an original 201 Plan dated 1976 which is on file with the DOW.
That document contains the information requested on soils, topography and geology of
the planning area.

A floodplain map of Georgetown has been added as Figure 6-10. This map was taken
from a 1980 Flood Insurance Study by FEMA. Note that the study determined that the
southern part of town had minimal flood hazards.

Refer to Appendix I for Georgetown’s current sewer user charges. No rate increases are
anticipated to implement the selected plan.

Refer to the individual 11" x 17" Figures in Chapters 5 and 6 for each collection system
improvement. All the improvements cannot be depicted on a single 11" x 17" map, ie.
would not be legible (see attached). :

The schematic of the existing WWTP No. 1 in Figure 3-1 has been corrected. A new
schematic Figure 5-2 has been added showing proposed improvements.

Table 7-12 has been revised.

Once the 201 Plan is approvable by the DOW. GMWSS will obtain resolutions from the
City and County. ~ i

800 Corporate Drive  Lexington, Kentucky 40503-2787  Phone (606) 223-8000  Fax (606) 224-1025



D.S. Nagda
April 13, 1998

Page 2

9. Concerning the water quality of significant streams in the area, the Water Quality Branch
of the DOW is currently updating the 305B report. See foot note on Page 8 of Appendix
H.

We have incorporated the above revisions into your copy of the 201 Update which is enclosed.
Sincerely,

PDR ENGINEERS, INC.

s ey Tcepir.

Morey L. Lafpson, P.E.

MLL:dmc

ce: Robert Riddle

GAGROUP\WP\9G066\LTRS\NAGDA-2.LTR
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JAMES E. BICKFORD
SECRETARY

s

COMMONWEALTH OF KENTUCKY
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMEN /iIfROTECTION
FRANKFORT OFFICE PA D E S .
14 ReELYRD N““““‘““’.« ﬂw(n
FRANKFORT KY 40601

February 10, 1998

Mr. Robert Riddle, General Manager
Georgetown Water/Sewer Services
P.O. Box 653

Georgetown, Kentucky 40324

Re: Georgetown-Scott County
Facilities Plan
Dear Mr. Riddle:

I have reviewed the fax, and all other information received to
date and have the following comments:

1. Revise the planning area map to show the stated phases of
projected service areas, city limits, location of WWTPs
in and at least 5000’ around the planning area. Show the
new bypass.

2l Include soil, topography, geology and its effect on the
sewer line improvements.

D Provide a 100 year floodplain map with locations of the
proposed improvements in the collection system and
treatnment plants.

4, Include in the document current user charges and a
statement in the text that there will be no increase as
indicated in an earlier fax.

5. Provide a comprehensive map of all collection system
improvements. This map should be 11" x 17".

6. In Figure 3- 1, show the existing facilities and repairs
proposed in this plan. Also clarify flow circuits for
WAS. Why is sludge not going from final clarifier to WAS

é% Printed on Recycled Paper
. An Equal Opportunity Employer M/F/D



Mr .

Page Two

Robert Riddle

February 10, 1998

If

free to

DSN/sjm

ccC:

drainage pump station? Similarly why is chlorine added
before sand tank instead of adding in chlorine contact
tank as stated on page 3-57 Please clarify/correct.
Also show the bypass flow around sand filter for RBC
final clarifier effluent similar to that shown for O. D.
clarifier in Figure 3-1. This figure is required for
inclusion in the SPEAR.

on page 7-9, the construction cost of concrete channel is
given as $7900 in Table 7-10 which includes the iron
reinforcement (metal) and its life is 50 years as stated
on the same page, but its salvage value is given in Table
7-12 as $8100. Please correct/clarify.

A resolution of adoption of the selected plan is required
in Appendix E before we can finalize the review of this
plan. Please refer to checklist item IV-B.

you have any questions or need clarification, please feel
call me at 502-564-2225, extension 488.

Sincerely
AN
Durga 6. Nagda

Facilities Construction Branch
Division of Water

Mr. Morey L. Lampson, PDR Engineers
Frankfort Regional Office
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CHAPTER 1
EXECUTIVE SUMMARY

A. PURPOSE
The purpose of this study is to update the Georgetown, Kentucky 1990 201 Facilities Plan

to reflect changes that have occurred since that Plan was prepared. In addition, a 201 planning
document is required to support an application for State Revolving Fund (SRF) funding. Changes
that have occurred include recent population growth, commercial and industrial development and
modifications to the City’s wastewater system. This 201 Update will review the changes and
develop the most cost-effective, environmentally sound and politically implementable wastewater
system improvements consistent with the applicable sections of the Federal Water Pollution
Control Act Amendment of 1972 (PL92-500) and Clean Water Act Amendments of 1989 (PL96-
483). The 201 Facilities Plan study process involves the evaluation of wastewater treatment and
collection and conveyance system improvements to reliably and consistently meet the water
quality standards established by the Kentucky Natural Resources and Environmental Protection

Cabinet for the receiving waters of the Georgetown Planning Area. This 201 Plan Update is

intended to update the information and data published in the 1990 201 Facilities Plan. As such,

this document should be used as the primary Facilities Plan document, with the 1990 201

Facilities Plan documents providing supporting background data.

B. PROJECT NEED DOCUMENTATION
The 1990 201 Facilities Plan was developed using the period from 1990 to 2010 as the

20-year planning period. The 1990 201 Facilities Plan was prepared in accordance with

applicable rules and regulations of the United States Environmental Protection Agency and the

Kentucky Natural Resources and Environmental Protection Cabinet. The 1990 201 Facilities Plan

selected a plan for expansion of the Georgetown municipal wastewater treatment plant (WWTP
No. 1), as well as improvements to the wastewater conveyance system. Based on the

recommendation in the 1990 201 Facilities Plan, WWTP No. 1 was expanded by the addition of

an oxidation ditch treatment system. Improvements were also made to the wastewater conveyance

G:\GROUP\WP\96066\20 [ PLAN\CHAPTER. 1 1-1 072997:MLL



system in the form of a new North East Interceptor and Pump Station (No. 9) in order to
eliminate three old pump stations.

As a result of the recent population growth and the need to improve certain deficiencies
of the sewage collection and conveyance system, the Georgetown Municipal Water and Sewer

Service (GMWSS) authorized PDR Engineers, Inc. (PDR) to prepare the 201 Plan Update for the

1996-2016 planning period. With the help of City Officials, PDR has prepared the 1996 201
Plan Update that addresses the future projected wastewater needs of the City.

C. POPULATION PROJECTIONS FOR THE GEORGETOWN PLANNING AREA
The population and land use data utilized for this 201 Update were provided by the

Georgetown-Scott County Planning Commission through the publication of the 1996 Georgetown-

Scott County Comprehensive Plan. Population projections for the 20-year planning period covered

in this report are as shown in Table 1-1.

TABLE 1-1
POPULATION PROJECTIONS
URBAN PLANNING SCOTT
YEAR GEORGETOWN | SERVICE AREA AREA COUNTY

1996 13,864 15,867 21,766 27,728
2000 14,802 16,785 23,247 29,603
2010 17,505 19,869 27,519 35,009
2016 19,368 22,003 30,449 38,735

The population projections show a 20-year projected growth of almost 40% for the

Georgetown Planning Area.

G\GROUP\WP\96066\201PLAN\CHAPTER. |
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The estimated distribution of the 20 year projected population is as shown in Table 1-2.

TABLE 1-2
DISTRIBUTION OF PROJECTED POPULATION

URBAN SERVICE AREA ENTIRE PLANNING AREA
DRAINAGE BASIN | WWTP NO. 1 | WWTP NO. 2 | WWTP NO. 1 | WWTP NO. 2
Cane Run 5,636 0 9,824 0
Dry Run 660 0 1,997 0
Lanes Run 0 0 0 1,555
McCracken Creek 308 0 497 0
North Elkhorn Creek 13,826 1,573 15,003 1,573
Total 20,430 1,573 27,321 3,128

D. PROJECTED WASTEWATER FLOWS AND LOADINGS

The projected year 2016 average residential wastewater flow from the Georgetown

Planning Area is shown in Table 1-3.

TABLE 1-3
PROJECTED RESIDENTIAL WASTEWATER FLOW
URBAN SERVICE AREA ENTIRE PLANNING AREA
DRAINAGE BASIN | WWTP NO. 1 | WWTP NO. 2 | WWTP NO. 1 | WWTP NO. 2
MGD MGD MGD MGD
Cane Run .68 0 1.18 0
Dry Run .08 0 24 0
Lanes Run 0 0 0 .19
McCracken Creek .04 0 .06 0
North Elkhorn Creek 1.66 .68 1.80 .87
Total 2.46 .68 3.28 1.06
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The projected 20-year total wastewater flow to WWTP No. 1 is as follows:

URBAN SERVICE AREA TOTAL PLANNING AREA
SOURCE AVERAGE PEAK AVERAGE PEAK
DAILY FLOW DAILY DAILY DAILY
MGD FLOW MGD | FLOW MGD | FLOW MGD
Industrial 38 .76 38 .76
Institutional .10 .20 .10 .20
WTP .55 .55 .55 .55
Small Commercial / 2.46 8.61 3.28 11.48
Residential
Total 3.49 10.12 431 12.99

The projected 20-year loadings to WWTP No. 1 are as follows:

PARAMETER CONCENTRATION | URBAN SERVICE | TOTAL PLANNING
AREA LOADING AREA LOADING
BOD; 200 mg/l 5,821 lbs/d 7,189 lbs/d
TSS 225 mg/l 6,549 lbs/d 8,088 lbs/d
NH;-N 30 mg/l 873 Ibs/d 1,078 lbs/d

The projected 20-year total wastewater flow to WWTP No. 2 is as follows:

URBAN SERVICE AREA TOTAL PLANNING AREA
SOURCE AVERAGE PEAK AVERAGE PEAK
DAILY FLOW DAILY DAILY DAILY
MGD FLOW MGD | FLOW MGD | FLOW MGD
Toyota Motor 1.68 1.68 1.68 1.68
Manufacturing
Small Commercial/ .68 2.38 1.06 3.71
Residential
Total 2.36 4.06 2.74 5.39

G:\GROUP\WP\96066\201PLAN\CHAPTER.1 1-4 072997:MLL



The projected 20-year sanitary loadings (residential/commercial) to WWTP No. 2 are as

follows:
PARAMETER CONCENTRATION | URBAN SERVICE | TOTAL PLANNING
AREA LOADING | AREA LOADING
BOD; 200 mg/1 1,134 Ibs/d 1,768 Ibs/d
TSS 225 mg/l 1,276 lbs/d 1,989 Ibs/d
NH;-N 30 mg/l 170 lbs/d 265 lbs/d
The projected 20-year loadings from TMM are as follows:

PARAMETER CONCENTRATION LOADING

BOD; 130 mg/l 1,821 lbs/d

TSS 35 mg/l 490 lbs/d

NH,-N 1.0 mg/l 14 1bs/d

The projected 20-year loadings from all sources to WWTP #2 are as follows:

PARAMETER LOADING CONCENTRATION (Predicted)
BOD;, 3,589 Ibs/d 157 mg/l
TSS 2,479 lbs/d 108 mg/l
NH,-N 279 lbs/d 12.2 mg/l

Flow = 2.74 MGD
E. EXISTING WASTEWATER TREATMENT FACILITIES
The two Georgetown Wastewater Treatment Plants (WWTP No. 1 and WWTP No. 2)

were evaluated for the availability of treatment capacity required to meet the projected 20-year

wastewater requirements.

Table 1-4 presents a comparison of the 20-year projected flow and loadings with the

available capacity of the two wastewater treatment plants.
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As shown above, in their current state, neither plant has adequate capacity to meet the

future treatment capacity requirements of the 201 Planning Area.

F. EXISTING WASTEWATER COLLECTION AND CONVEYANCE FACILITIES

The GMWSS wastewater collection system currently serves the City of Georgetown and
several isolated areas outside the City limits. The service area includes portions of the following
five major drainage basins: Cane Run, Dry Run, Lanes Run, McCracken Creek and North
Elkhorn Creek. The collection and conveyance system consists of over one hundred miles of
gravity sewers and force mains and 22 pump stations. Gravity lines range from 4" to 30" in
diameter, force mains range from 1-1/2" to 14" in diameter and the pump stations have pumps
that range in capacity from 80 gallons per minute up to 1,200 gallons per minute. The gravity
lines are a combination of vitrified clay pipe, concrete pipe and polyvinyl chloride (PVC) pipe.
There are also some private sewers and pump stations tied into the GMWSS collection system
to serve areas where sewer service was not available initially. Older portions of the collection
system suffer from excessive inflow that occasionally results in bypasses during high intensity
rainfall events. GMWSS has an ongoing program to identify and correct excessive I/I in the

collection system.

G. EVALUATION OF TREATMENT IMPROVEMENTS

Upon the conclusion that additional treatment capacity is required and, because

improvements are necessary to enhance the operation, maintenance and reliability of the two
WWTP’s, a number of capital improvements were evaluated in detail.
L. WWTP NO. 1
a. Phase I (0-2 Years)
. Install Ditch Aerators/Eliminate RBCs -- Expand capacity of

oxidation ditch system and abandon RBC system.
. New Force Main Discharge Chamber -- Construct a chamber
designed to accommodate all the pump station force mains

discharging to WWTP No. 1.
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New Belt Filter Press -- Add a third BFP and replace two plunger
(BFP feed) pumps with new feed pumps.

New Concrete Pad for Sludge Roll-Off Container -- Provide
additional concrete surfacing with drain for storage of second
sludge cake disposal container (roll-off box).

Provide Additional Sewer Line from Sludge Dewatering Building --
Provide a parallel sewer line from the Sludge Dewatering Building

to correct a bottleneck in the existing drainage system.

b. Phase II (3-10 Years)

2. WWTP NO. 2

Upgrade Mechanical Screen and Provide Compactor -- Replace
existing mechanical screen elements (15 mm opening) with new
elements (6mm opening) and provide compactor system.

New Belt Filter Press -- Add a BFP to supplement unit installed
in Phase I.

New Chlorine Contact -- Convert existing RBC clarifier to new
chlorine contact basin.

New Aerobic Digesters -- Convert two existing anaerobic digesters
to aerobic units and replace an existing plunger pump with a new
transfer pump.

New Plant Drainage Pump Station -- Provide a new submersible
type pump station to replace the existing "dry pit type" pump

station.

a. Phase I (0-2 Years)

G:\GROUP\WP\96066\201 PLAN\CHAPTER. |

New Disinfection -- Three alternatives were evaluated; new UV
system, new chlorination/dechlorination system, and maintaining
existing ozonation system. Installation of a new UV disinfection
system was determined to be the most cost-effective and viable

alternative.
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. Redirect Pump Station No. 9 Discharge -- To improve the

‘ operation and performance of WWTP No. 2, improvements would
be made to Pump Station No. 9 to allow wastewater entering the
station to be pumped to WWTP No. 2 for treatment.

. New Influent Screening -- Install a new mechanical screen to
provide increased sanitary flow capacity.

. Acid Feed System Improvements -- Improvements would include
an access road to the acid tank, a new acid tank and new effluent
aerators (for mixing).

. Replace Thickener Effluent Pumps -- The two existing pumps
would be replaced with larger units to provide greater pumping
capacity.

. New Ditch Influent Mixer -- a slow speed mechanical mixer would
be installed in the oxidation ditch influent distribution box to
provide better blending of flow streams into the ditches.

‘ . New Drain Pump Station Discharge -- an alternate pump station
discharge connection would be constructed to allow the majority of
the clarifier contents to be returned to the oxidation ditches during
dewatering.

. Modify Oxidation Ditch Aerators -- New variable frequency drives
would be installed to the -existing aerators to allow turndown
capability and conserve power.

. New Maintenance Building -- Construct a building to provide

maintenance and storage space for equipment and to house the new

UV system.
b. Phase II (3-10 Years)
. Modifications to Pump Station No. 9 -- Modify pumps to increase

the amount of wastewater pumped to WWTP No. 2.
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. Put Second Oxidation Ditch in Service -- To provide additional
. treatment capacity, the standby oxidation ditch system would be put

in service.

H. EVALUATION OF COLLECTION AND CONVEYANCE IMPROVEMENTS

The existing collection and conveyance system was evaluated to determine improvements
needed to accommodate projected growth and development in the service area in the next twenty
years. Many capital improvements were evaluated in detail. The following is a summary of the
recommended improvements:

1. Phase I (0-2 Years)

. Pump Station No. 2 Upgrade, Relocation of Hambrick Place Pump Station

and Manifold Force Main System -- Install more efficient, submersible,
pumps in Pump Station No. 2. Relocate Hambrick Place Pump Station
south to new bypass and provide new manifold force main with Pump
Station No. 2.

. . Robinson Area Sewer Replacement -- Install 4,200 linear feet of new
gravity sewer mains and 6,000 linear feet of laterals to replace the existing
inadequate private sewer system.

. Sanitary Sewer Rehabilitation -- Continue to implement the Sanitary Sewer
Rehabilitation Program (SSRP) involving cleaning, TV inspection and
repairs to problem areas.

2. Phase II (3-10 Years)
. Mt. Vernon Gravity Sewer Replacement -- Replace approximately 2,550

linear feet of deteriorated and overloaded sewer main from Scroggin Drive
to Lemons Mill Road.
. Lemons Mill Road Pump Station -- Install pump station and force main to
serve drainage area on Lemons Mill Road between the bypass and I-75.
. Whitaker Property Gravity Line to Pump Station No. 9 -- Install gravity
interceptor sewer from Pump Station No. 9 along North Elkhorn Creek and

north to serve drainage area proposed for development.
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Elimination of Private Sewer Systems Within Georgetown -- Miscellaneous
improvements to take over or remove private sewers and pump stations
from service.

Interceptor Sewer and Pump Station on New Stadium Complex and
Lemons Mill Road Development -- Install interceptor sewer and pump
station on the south side of North Elkhorn Creek to serve the new stadium
complex and drainage area to the north.

Interceptor Sewer and Pump Station on Ford Bradley Farm -- Install pump
station and gravity interceptor sewers to serve future development of area
west of US 25 between new bypass and Hambrick Place subdivision
(existing Pump Station No. 3 and No. 5 would be removed from service).
Conversion of Dry Pit Pump Stations to Submersible -- Convert Pump
Station No. 8 to a submersible station. Conversion of Pump Station No.2
is proposed in phase I.

Sanitary Sewer Rehabilitation -- Continued implementation of the SSRP.

. 3. Phase IIT (11-20 Years)

Derby Estates Gravity Line and McCracken Creek Pump Station --
Construct pump station at McCracken Creek and North Elkhorn Creek and
gravity interceptors to serve the Colony and Derby Estates subdivisions as
well as remaining drainage area bound by the proposed bypass.

Lower Cane Run Pump Station -- Construct pump station near the new
bypass and US 460 and gravity interceptors to serve the Canewood
subdivision, Western Elementary School and future development of the
drainage basin.

Sanitary Sewer Rehabilitation -- Continued implementation of the SSRP.

L COST OF TREATMENT IMPROVEMENTS

The estimated construction and project cost for each of the proposed improvements to

WWTP No. 1 and WWTP No. 2 are summarized in Tables 1-5 and 1-6.
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. TABLE 1-5
ESTIMATED PROJECT COSTS
WWTP NO. 1 IMPROVEMENTS
ITEM CONSTRUCTION PROJECT COST
COST

Phase I (0-2 Years)
Install Ditch Aerators/Eliminate $ 221,500 $ 276,900
RBCs
FM Discharge Chamber 28,000 35,000
Belt Filter Press 321,000 401,250
Pad for Roll-Off Container 5,000 6,250
Drain Line from Sludge Dewatering 12,000 15,000
Building

Total $ 587,500 $ 734,400

Phase II (3-10 Years)
Upgrade Mechanical Screen and 70,000 87,500

. Provide Compactor

Belt Filter Press $ 222,000 $ 277,500
Chlorine Contact 5,500 6,900
Aerobic Digesters 234,000 292,500
New Plant Drainage Pump Station 75,000 93,750

Total $ 606,500 $ 758,150
Total Cost $1,194,000 $1,492,550
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TABLE 1-6
ESTIMATED PROJECT COSTS
WWTP NO. 2 IMPROVEMENTS
ITEM CONSTRUCTION PROJECT COST
COST
Phase I (0-2 Years)
Disinfection $ 206,200 $ 257,800
Redirect P.S. No. 9 Discharge 782,300 977,600
Screening, Acid System, TE Pumps, 257,600 322,000
Mixer, DPS Discharge
Oxidation Ditch Aerators 81,000 101,300
Maintenance Building 259,000 323,800
Total $1,586,100 $1,982,500
Phase II (3-10 Years)
Modify P.S. No. 9 $ 91,000 $ 113,800
Total Cost $1,677,100 $2,096,300

J. COST OF COLLECTION AND CONVEYANCE IMPROVEMENTS

The estimated construction and project cost for each of the proposed improvements to the

collection and conveyance system are summarized in Table 1-7.
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TABLE 1-7
ESTIMATED PROJECT COSTS
COLLECTION AND CONVEYANCE SYSTEM
ITEM CONSTRUCTION | PROJECT COST
COST
Phase I (0-2 Years)

Pump Station No. 2 Upgrade, Relocation of $1,291,400 $1,614,250
Hambrick Place Pump Station and Manifold
Force Main System
Robinson Area Sewer Replacement 473,900 559,200
Sanitary Sewer Rehabilitation Program 100,000 100,000

Total $1,865,300 $2,273,450

Phase II (3-10 Years)

Mt. Vernon Gravity Sewer Replacement 120,700 150,900
Whitaker Gravity Line to Pump Station No. 9 223,100 278,900
Interceptor Sewer and Pump Station on New 1,284,500 1,605,625
Stadium Complex and Lemons Mill Road
Development
Interceptor Sewer and Pump Station on Ford 1,401,200 1,751,500
Bradley Farm
Conversion of Dry Pit Pump Stations to 32,200 40,200
Submersible
Sanitary Sewer Rehabilitation Program 400,000 400,000

Total $3,861,200 $4,726,500

Phase III (11-20 Years)

Derby Estates Gravity Line and McCracken $568,900 $711,125
Creek Pump Station
Lower Cane Run Pump Station 925,000 1,156,250
Sanitary Sewer Rehabilitation Program 500,000 500,000

Total $1,993,900 $2,367,375
Grand Total $7,720,400 $9,367,325
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CHAPTER 2
POPULATION AND WASTEWATER FLOW PROJECTIONS

A. PLANNING AREA

The GMWSS wastewater facilities currently serve only the City of Georgetown and the
service area is very nearly defined by the City limits. The GMWSS proposes to extend its
service area north to the proposed bypass, east to include the Lanes Run drainage basin, south
beyond the proposed bypass to the Greenbelt Reserve and west to the proposed bypass. For
purposes of this update, the proposed Planning Area corresponds to the planning area contained

in the 1990 201 Facilities Update, except the Miller Run drainage basin has been deleted. The

proposed service area corresponds to the 1991 Georgetown-Scott County Comprehensive Plan
(hereafter referred to as the "1991 Comprehensive Plan") Urban Service Boundary (USB) and is
illustrated in Figure 2-1.

The proposed service area includes the following five major drainage basins:

H Cane Run

2) Dry Run

3) Lanes Run

4 McCracken Creek

5 North Elkhorn Creek
Each of these five major drainage basins are divided into subdrainage basins or sub-areas. The
sub-areas provide a more detailed method of estimating future populations. The sub-area
boundaries are shown in Figure 2-2.

NOTE: It is the intention of this Plan that all wastewater infrastructure in the Planning

Area be held to the same restrictions and specifications of the GMWSS Service Area.

B. LAND USE
Information on the land use in the planning area is based on the Georgetown-Scott County

Joint Planning Commission’s 1991 Georgetown Urban Area Land Use Plan (hereafter referred

to as the "1991 Land Use Plan"), which was published in March 1991. A portion of the service

area includes land that is not developable such as floodplains and major roadways and railroad
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rights-of-way. Areas that currently have an agricultural designation (A-1) are assumed to have
a potential residential designation of R-4. This information was used to estimate the population
growth in the five drainage areas based on the zoning for the areas and estimated population
density. The 1991 Land Use Plan map shows existing zoning and proposed land use within the
Urban Service Boundary (USB). The land uses, both existing and proposed, were divided into
two major categories -- residential and commercial. The commercial category includes the
following sub-categories:

* Neighborhood

* Community/Highway

» Office

* Downtown

+ Light Industry

» Environmentally Sensitive Light Industry
* Public/Institutional

Area schools and Georgetown College are categorized as institutional and Marshall Field is
categorized as commercial, while areas designated as parks or cemeteries were considered to have

no contribution to the sanitary sewers.

C. POPULATION PROJECTIONS

1. General

Refer to Table 2-1 for a presentation of historical growth trends for Scott County.
A number of previously published sources of population projections are contained in the
Appendix to the 1991 Comprehensive Plan. Many organizations, most notably the University of
Louisville, have studied Scott County growth trends, including the impact of Toyota Motor
Manufacturing Co. (hereafter referred to as "TMM"). The 1991 Comprehensive Plan evaluated
these sources within the context of actual development trends, building permit figures and

expectations for regional growth.
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TABLE 2-1
PAST POPULATION GROWTH TRENDS
SCOTT COUNTY, KENTUCKY

YEAR POPULATION® 10-YEAR
PERCENT INCREASE
1960 15,376 -
1970 17,948 16.7%
1980 21,813 21.5%
1990 23,867 9.4%
1985-90® - 15.7%
(a) Source: U.S. Census Bureau

(b) According to census records, no real population increase occurred during 1980 to 1985. If the 10-year growth (9.4%) occurred in six years, the
equivalent 10-year rate is approximately 15.7%.

The Georgetown-Scott County Planning Commission is currently developing a
1996 update to the 1991 Comprehensive Plan. Both the 1991 Comprehensive Plan and the 1996
Update evaluated a range of growth possibilities:

» Low Growth Rate (1.2% average annual increase)

* Medium Growth Rate (1.7% annual increase)

» High Rate of Growth (2.2% annual increase)
The low growth rate assumes a slower growth rate than the recent trend. The medium growth rate
assumes that the growth rate of the late 1980s will continue. This rate reflects the impact of
TMM and related growth that has occurred in Scott County. The high growth rate assumes a
more rapid rate of growth.

The University of Louisville Population Research has also projected the future
growth in Scott County, assuming a moderate growth rate and a high growth rate. Table 2-2

shows a comparison of published population projections.
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TABLE 2-2
COMPARISON OF POPULATION PROJECTIONS
SCOTT COUNTY, KENTUCKY
STATE DATA CENTER
1991 1996 UNIVERSITY OF LOUISVILLE
COMPREHENSIVE | COMPREHENSIVE POPULATION RESEARCH
PLAN UPDATE PLAN UPDATE
MEDIUM MEDIUM MODERATE HIGH
YEAR GROWTH GROWTH GROWTH GROWTH
1990 23,867@ 23,867@ 23,867® 23,867®
1994 -- 26,790 -- -
1995 26,150 -- 26,208 27,274
1996 - 27,728® -- --
2000 28,200 29,603 26,460 29,558
2005 30,590 32,193 -- --
2010 -- 35,009 28,405 33,016
2016 - 38,735© 29,1599 34,7209
2020 -- 41,4379 29,662 35,856
(a) U.S. Census Bureau
(b) Extrapolated between values for 1994 and 2000
() Projected based on 1.7% increase per year.
(d) Extrapolated between values for 2010 and 2020.

The Comprehensive Plan was prepared by local people most familiar with the Scott
County area. Therefore, this Facilities Plan Update will use the 1996 Comprehensive Plan Update
medium growth population projections for Scott County as the basis for the Georgetown Planning
Area population projections.

The recent population studies mentioned above were for Scott County and did not
project the population growth of the City of Georgetown. However, the City of Georgetown has
historically accounted for approximately 50% of the population in Scott County (47.8% based
on 1990 census data). The 1996 Comprehensive Plan Update projects that 47% of Scott County
residential growth between 1994 and 2010 will occur within the Georgetown urban area. This

report will assume that 50% of the population growth in Scott County over the next 20 years will
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occur in the City of Georgetown. Table 2-3 shows the 2016 estimated population for Scott

County and the City of Georgetown.

TABLE 2-3
DESIGN POPULATION VALUES
YEAR SCOTT COUNTY® GEORGETOWN®
1990 23,867 11,414®
1996 27,728 13,864
2000 29,603 14,802
2010 35,009 17,505
2016 38,735 19,368
(a) Source: 1996 Georgetown-Scott County Comprehensive Plan medium growth scenario.
(b) 1990 U.S. Census.
©) Georgetown population growth estimated at 50% of Scott County growth.
2. Planning Area Projections

The 1990 201 Facilities Plan Update determined the population of the Georgetown

Planning Area from 1986 aerial photographs of the area. A house count and the industrial and

multi-residential customers were tallied in each sub-area.

The equivalent population was

calculated based on 3.5 persons per dwelling unit and the number of apartments or employees

at each location. For the purposes of this plan update, the 1986 Planning Area population was

updated using the same annual percent growth rate (1.7%) as the Scott County projections.

Saturation population is the point at which the population of an area is completely

developed. It is not known when or if an area will reach saturation. The saturation population of

the Georgetown Planning Area can be estimated using the land’s zoning designation and the

appropriate population densities for each, as listed in Table 2-4.
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TABLE 24
POPULATION DENSITY

ZONING DESIGNATION | POPULATION DENSITY
R-1 4 Persons Per Acre
R-2 8 Persons Per Acre
R-3 14 Persons Per Acre
R-4 15 Persons Per Acre

C (Commercial)

20 Persons Per Acre

I (Industrial)

36 Persons Per Acre

The Planning Area population projections for year 2016 are listed by major

drainage basins in Table 2-5.

TABLE 2-5
PLANNING AREA POPULATION PROJECTIONS
MAJOR DRAINAGE BASINS
2000 2010 2016 SATURATION
DRAINAGE POPULATION | POPULATION | POPULATION | POPULATION
BASIN ESTIMATE ESTIMATE ESTIMATE ESTIMATE
Cane Run 7,499 8,879 9,824 141,510
Dry Run 1,525 1,806 1,997 114,755
Lanes Run 1,185 1,402 1,555 60,773
McCracken Creek 380 450 497 29,415
North Elkhorn 12,658 14,982 16,576 87,929
Creek
TOTAL 23,247 27,519 30,449 434,382
3. Urban Service Area Projections

The population projections of specific drainage basins for the Georgetown Urban

Service Area, as well as the remainder of the Planning Area, are listed in Table 2-6.
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TABLE 2-6
URBAN SERVICE AREA POPULATION PROJECTIONS
MAJOR DRAINAGE BASINS

GMWSS SERVICE AREA

2016
2000 2010 2016 POPULATION
POPULATION | POPULATION | POPULATION { REMAINDER OF
DRAINAGE BASIN ESTIMATE ESTIMATE ESTIMATE PLANNING AREA
Cane Run 4,274 5,061 5,636 4,188
Dry Run 503 596 660 1,337
Lanes Run* 0 0 0 1,555
McCracken Creek 236 279 308 189
North Elkhorn Creek 11,772 13,933 15,399 1,177
TOTAL 16,785 19,869 22,003 8,446
*Even though portions of the drainage areas are within the , because they are zoned industrial,

assume all future population will be outside the USB.

D. WASTEWATER FLOW PROJECTIONS

1. General

According to GMWSS records, the sewered population for September 1995
through August 1996 varied between 15,673 and 16,174, with the average being 15,867. The
average daily wastewater flow to WWTP No. 1 for the same period was 2.543 MGD.

The five (5) industrial users that discharged to WWTP No. 1 in 1995 are Superior
Coatings, Inc., Johnson Controls, Columbia Hospital (Scott General Hospital), International
Crankshaft and Electro-Shield Plating, Incorporated. Superior Coatings, Inc., Johnson Controls
and Electro-Shield Plating, Incorporated are classified as categorical users. Columbia Hospital
(Scott General Hospital) and International Crankshaft are non-categorical users. Toyota Motor
Manufacturing is a categorical industrial user and discharges to WWTP No. 2. A categorical user
is an industry that must meet all Federal Pretreatment Regulations, as well as the Georgetown
Pretreatment Regulations. A non-categorical user is required to meet the Georgetown regulations

only. Refer to Table 2-7 for information on these major industries.
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TABLE 2-7

INDUSTRIAL USERS

GEORGETOWN, KENTUCKY

COMPANY SIC DISCHARGE POINT TYPE DISCHARGE
CODE GPD
Johnson Controls 3499 [ 1 Quality Drive Fabricate Metal 35,000
Prod. NEC
Superior Coatings 3471 | Lemons Mill Road Electro Plating 50,000
Polishing,
Anodizing
International 339 Fabricated 75,000
Crankshaft Carbon Steel
Crankshafts
Columbia Hospital -- Lexington Road N/A 10,000
(Scott General
Hospital)
Electro-Shield 3471 | 230 Chambers Avenue | Zinc, Electro 15,000
Plating, Inc. Plating, Job Shop
Toyota Motor 3711 { WWTP No. 2 Automobile 1,230,000
Manufacturing Manufacturing

There are a number of schools that contribute wastewater flow to the GMWSS

sewer system and is treated at WWTP No. 1. The total volume of water sold to the area schools

from September 1995 through August 1996 was 26,348,715 gallons. Assuming 100% of water

used is returned to the sewers results in an average daily wastewater flow of 72,200 GPD. Refer

to Table 2-8 for a listing of water consumption for each school in the Georgetown service area.
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TABLE 2-86
WATER USAGE
GEORGETOWN SCHOOLS
SCHOOL NUMBER OF | NUMBER OF WATER
STUDENTS | EMPLOYEES | CONSUMPTION
Scott County Middle 1,725 76 766,000
Scott County High 1,358 138 2,209,200
Georgetown Middle 542 54 819,400
Garth Elementary 531 39 856,755
Western Elementary 359 50 1,352,900
Southern Elementary 450 39 442,500
Georgetown College 3,052 368 19,901,960
TOTAL 8,017 764 26,348,715

The Georgetown Water Treatment Plant discharges flow to WWTP No. 1 in the

form of filter backwash and clarifier underflow from a lagoon and pump station. The quantity |
. of flow is .39 MGD based on a continuous pumping rate of 270 GPM. |

Based on the above information, it is concluded that the existing daily flow to

WWTP No. 1 is a composite of the following flow contributors:

Average
Daily Flow

Type of Customer MGD
Industrial .185
Institutional (Schools) .073
WTP .390
Domestic 1.895
Total 2.543

Peak
Daily Flow
MGD

370
146
390
6.564

7.470

Based on an average daily domestic flow of 1.895 MGD, which includes average

infiltration/inflow, and an average sewered population of 15,867, the current per capita average

wastewater flow is 119.4 gallons per capita per day (gpcd). It is recommended that future design

be based on an average per capita wastewater flow of 120 gpcd for projected population growth.
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Using the population projections for the proposed service area presented in Table

‘ 2-6, along with a per capita wastewater flow of 120 gpcd, yields the estimated future average
residential wastewater flow for the next 20 years. Refer to Table 2-9.
TABLE 2-9
RESIDENTIAL AVERAGE WASTEWATER FLOW PROJECTIONS
DRAINAGE BASIN SUB AREAS
GMWSS SERVICE AREA
DRAINAGE BASIN 2000 2010 2016 2016 2016
SUB AREAS WASTEWATER | WASTEWATER | WASTEWATER | REMAINDER OF | TOTAL PLANNING
ESTIMATE ESTIMATE ESTIMATE PLAN AREA AREA
MGD MGD MGD MGD

Cane Run 51 61 68 50 1.18
Dry Run .06 07 08 16 24
Lanes Run 0 0 0 19 .19
McCracken Creek .03 03 04 02 .06
North Elkhomn Creek 1.41 1.67 234 33 2.67
TOTAL 201 238 3.14 1.2 434

Next, an evaluation was done to determine what portion of the projected flows
. would be treated at WWTP No. 1 and what portion would be treated at WWTP No. 2. Table
2-10 presents a breakdown by sub-areas of the projected 20-year population estimated to be
served by each WWTP.
Figure 2-4 shows the respective drainage area for each plant. A portion of the Dry
Run subarea is physically located in the WWTP No. 1 drainage basin, but because of its
proximity and the fact it is zoned industrial in the 1991 Land Use Plan, it will be served by
WWTP No. 2.
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. TABLE 2-10
DISTRIBUTION OF PROJECTED POPULATION

GMWSS SERVICE AREA ENTIRE PLANNING AREA
DRAINAGE BASIN | WWTP NO. 1 | WWTP NO. 2 | WWTP NO. 1 | WWTP NO. 2
Cane Run 5,636 0 9,824 0
Dry Run 660 0 1,997 0
Lanes Run 0 0 0 1,555
McCracken Creek 308 0 497 0
North Elkhorn Creek 13,826 1,573 15,003 1,573
Total 20,430 1,573 27,321 3,128

Note: See Figure 2-4 for WWTIP’s I and 2 ]3ramage= asins.

A portion of the Lanes Run drainage basin is actually within the Urban Service
Area. However, because this portion is zoned industrial, it is assumed that all future residential
growth in the Lanes Run basin will occur outside the USB. This residential development would
. be served by WWTP No. 2.
A part of the North Elkhorn drainage basin would be served by WWTP No. 2,
because in the future the discharge from Pump Station No. 9 will be redirected to WWTP No. 2.
Based on the projections shown in Table 2-10, the estimated average residential

flow to be treated at WWTP No. 1 and WWTP No. 2 is illustrated in Table 2-11.
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TABLE 2-11
DISTRIBUTION OF PROJECTED RESIDENTIAL WASTEWATER FLOW
GMWSS SERVICE AREA ENTIRE PLANNING AREA
DRAINAGE BASIN | WWTP NO. 1 | WWTP NO. 2 | WWTP NO. 1 | WWTP NO. 2
MGD MGD MGD MGD
Cane Run .68 0 1.18 0
Dry Run .08 0 .24 0
Lanes Run 0 0 0 .19
McCracken Creek .04 0 .06 0
North Elkhorn Creek 1.66 .68 1.80 .87
Total 2.46 .68 3.28 1.06
2. WWTP No. 1 Future Flows

Based on the estimated future wastewater flow projections in Table 2-11, the year

2016 wastewater flow to be treated at WWTP No. 1 is estimated as follows:

Urban Service Area

Total Planning Area

Average Peak Average Peak
Daily Flow Daily Flow Daily Flow Daily Flow

Source MGD MGD MGD MGD
Industrial* .76 .38 .76
Institutional** .10 .20 10 .20
WTP#** .55 .55 .55 .55
Small Commercial/Residential 2.46 8.61 3.28 11.48

Total 3.49 10.12 4.31 12.99

*Assumes a 100% increase over 20 years.

**Based on a 40% increase over 20 years (same as projected population increase).

WWTP No. 1 was expanded in 1993 and currently has an average hydraulic design capacity of

4.5 MGD with a design peak capacity of 13.5 MGD. However, the plant’s effective biological

capacity is only slightly greater than 3.0 MGD, as discussed later in Chapter 3. Therefore, WWTP

2-12
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No. 1 does not have adequate flow capacity to meet the service needs for the next 20 years unless
improvements are made to increase its biological treatment capacity.
3. WWTP No. 2 Future Flows
WWTP No. 2 was designed with a rated capacity of 2.2 MGD, with 2.0 MGD

reserved for TMM’s industrial discharge and .2 MGD for sanitary flows. Currently, TMM’s
industrial discharge averages 1.2 MGD. With 2.0 MGD of capacity available, it is unlikely that
the plant’s TMM industrial capacity will be exceeded within the next 20 years.

As Table 2-11 shows, an estimated residential flow of 1.06 MGD will be
discharged to WWTP No. 2 from the Planning Area.

The total 20-year estimated wastewater flow to be treated at WWTP No. 2 is as

follows:
Urban Service Area Total Planning Area
Average Peak Average Peak
Daily Flow Daily Flow Daily Flow Daily Flow
Source MGD MGD MGD MGD
Toyota Motor Manufacturing* 1.68 1.68 1.68 1.68
Small Commercial/Residential .68 2.38 1.06 3.71
Total 2.36 4.06 2.74 5.39

*Based on 3.5% increase per year over 20 years.

As shown above, the projected future flows will exceed the rated capacity of

WWTP No. 2.
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E. WASTEWATER LOADING PROJECTIONS

‘ 1. WWTP No. 1 Future Loadings

The projected future wastewater loadings are based on historical documentation

of the influent wastewater characteristics monitored at WWTP No. 1. The estimated year 2016

loadings to WWTP No. 1 are as follows:

Urban Service  Total Planning ~ WWTP No. 1
Parameter Concentration Area Loading* Area Loading** Capacity***
BOD;, 200 mg/1 5,821 1bs/d 7,189 1bs/d 6,005 lbs/d
TSS 225 mg/l 6,549 lbs/d 8,088 lbs/d 8,444 lbs/d
NH,-N 30 mg/l 873 lbs/d 1,078 lbs/d 801 lbs/d

*Based on 3.49 MGD.
**Based on 4.31 MGD.
***¥Based on 3.2 MGD effective capacity.

As shown above, WWTP No. 1 does not have adequate capacity from an organic loading

standpoint to meet the next 20-year treatment needs for the Planning Area unless the biological

treatment capacity is increased.

. 2. WWTP No. 2 Future Loadings

The estimated year 2016 sanitary loadings (residential/commercial) to WWTP No.

2 are as follows:

EXISTING
Urban Service  Total Planning ~ WWTP No. 2
Parameter Concentration Area Loading Area Loading Sanitary Capacity*
BOD; 200 mg/1 1,134 lbs/d 1,768 lbs/d 334 lbs/d
TSS 225 mg/l 1,276 lbs/d 1,989 Ibs/d 375 1bs/d
NH,-N 30 mg/1 170 lbs/d 265 lbs/d 50 Ibs/d

*Based on design capacity of .2 MGD.
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Based on recent monitoring of TMM’s influent wastewater characteristics, the estimated

year 2016 loadings from TMM are as follows:

Parameter Concentration Loading*

BOD; 130 mg/1 1,821 Ibs/d
TSS 35 mg/l 490 1bs/d
NH;-N 1.0 mg/1 14 1bs/d

*Based on an estimated future flow of 1.68 MGD.

The projected 20-year loadings to WWTP #2 from all sources in the planning area are as

follows:
|- PARAMETER | PROJECTED LOADING | EXISTING CAPACITY*
BOD5 3,589 lbs/d 2,752 lbs/d
TSS 2,479 lbs/d 1,706 1bs/d
NH;-N 279 lbs/d 366 lbs/d**
Flow (Average) 2.74 MGD 2.2 MGD

*See Table 3-6
**NH,-N estimated @ 50% of design TKN

As shown above, additional capacity is required to treat the projected WWTP#2 loadings.
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CHAPTER 3
EVALUATION OF EXISTING WASTEWATER TREATMENT FACILITIES

A. GENERAL

The Georgetown Municipal Water and Sewer Service owns and operates two (2)
wastewater treatment plants. Georgetown WWTP No. 1 is located west of U.S. 25 along North
Elkhorn Creek and provides wastewater treatment service to a service area covering the city of
Georgetown.

Georgetown WWTP No. 2 is located on Cherry Blossom Way north of downtown
Georgetown. Approximately 95 percent of the capacity of WWTP No. 2 is dedicated for treating
the industrial waste from the Toyota industrial plant. The location of WWTP Nos. 1 and 2 are

shown on Figure 2-1.

B. GEORGETOWN WASTEWATER TREATMENT PLANT NO. 1

1. General
The Georgetown WWTP No. 1 originally consisted of primary clarification,
trickling filtration, secondary clarification, chlorination and anaerobic sludge digestion. The
original plant was expanded and upgraded in May of 1975. Fixed film RBCs were incorporated
into the treatment process to provide secondary treatment and meet the effluent limitations of 30
mg/L BOD; and total suspended solids as specified in the NPDES permit at that time.
The 1976 201 Facilities Plan recommended an upgrade of WWTP No. 1 to ensure

compliance with more stringent wastewater effluent permit limits. The 1982 WWTP No. 1
upgrade included the construction of preliminary treatment unit processes, expansion of the
influent pump station, 12 standard rotating biological contractors (RBCs), 12 high density RBCs,
a secondary clarifier, a chlorine contact tank, a tertiary filter, a sludge dewatering building with
two belt filter presses and a post-aeration ladder. The 1982 upgrade was designed to process an
average daily flow of 2.34 MGD and a peak daily flow of 7.89 MGD and based on a year 2000
design year.

By 1990, it was apparent that the plant would reach its capacity much sooner than

year 2000. Georgetown was experiencing a significant increase in residential and commercial
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development as a result of the new Toyota Motor Manufacturing plant. The RBC treatment
system, the secondary clarifier and the tertiary filter were being hydraulically overloaded during
peak flow periods. In addition, the chlorination system could not meet the new KPDES permit
requirements for fecal coliform limits and maintain the less than 0.01 mg/1 total chlorine residual
requirement without modification. Consequently, a 201 Facilities Plan Update was prepared in

1990.

A number of alternatives were evaluated to expand WWTP No. 1 to meet future
capacity needs for the planning year 2010. The selected alternative provided for the existing 2.34
MGD RBC plant to be downrated in hydraulic and organic capacity to 1.5 MGD (primarily due
to the high soluble BOD, loading which restricted its treatment capability) and supplemented by
a 3.0 MGD oxidation ditch treatment system located on the Cardome property on the north side
of Elkhorn Creek adjacent to the existing plant.

The 20-year plan is based on a phased project. Phase I is based on the 3.0 MGD
oxidation ditch system operating in parallel with the existing RBC system. Phase 2 would consist
of abandoning the RBC system and expanding the capacity of the oxidation ditch to 4.5 MGD
by the addition of two (2) 50 HP aerators. Also, the existing RBC secondary clarifier would be
converted to a chlorine contact basin. Construction of the Phase I improvements were completed

in 1993.
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2. Description of Facility

The 1993 improvements were based on the design flow and loadings in Table 3-1.

TABLE 3-1
DESIGN FLOW AND LOADINGS
WWTP NO. 1
PARAMETER VALUE
Design Year 2010
Sewered Population 12,425
Average Design Flow 4.5 MGD
Peak Design Flow 13.5 MGD
Biochemical Oxygen Demand (BOD) 225 mg/L
Total Suspended Solids (TSS) 225 mg/L
Ammonia Nitrogen (NH;-N) 30 mg/L

The WWTP operates under authority of a National Pollutant Discharge Elimination

System permit issued by the Commonwealth of Kentucky. The current Kentucky Pollutant

Discharge Elimination System (KPDES) permit limitations are presented in Table 3-2 and a copy

of the complete KPDES Permit is presented in Appendix B of this Report.
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TABLE 3-2
. KPDES PERMIT
WWTP NO. 1
DISCHARGE LIMITATION
PARAMETER MONTHLY AVG. WEEKLY AVG.
Flow 4.5 MGD --
Dissolved Oxygen (min) 7 mg/L --
Biochemical Oxygen Demand 10 mg/L 15 mg/L
Carbonaceous (CBOD;)
Total Suspended Solids 30 mg/L 45 mg/L
Fecal Coliform Bacteria 200/100 ml 400/100 ml
Ammonia-N 2 mg/L! 3 mg/L!
5 mg/L? 7 mg/L?
Total Residual Chlorine (maximum) .012 mg/L - .019 mg/L
pH 6.0-9.0 s.u. --
. Biomonitoring Shall not exceed 1.19 TU,

'Summer Limits
*Winter Limits

Refer to Table 3-3 for the design flow and loadings for the two treatment systems.
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TABLE 3-3
DESIGN WASTEWATER FLOW AND LOADING SUMMARY
WWTP NO. 1
PARAMETER OXIDATION DITCH RBC TOTAL
SYSTEM SYSTEM
Average Daily flow (MGD) 3.0 1.5 4.5
Peak Flow (MGD) 9.0 4.5 13.5
Influent BOD, Loadings (Lbs. Per Day) 5,630 (225 mg/l) 2,815 8,445
Influent Total Suspended Solids Loadings 5,630 (225 mg/l) 2,815 8,445
(Lbs. Per Day)
Influent Ammonia Loadings (Lbs. Per Day) 751 (30 mg/1) 375 1,126

The influent wastewater that enters the RBC plant side is first screened via a
mechanical bar screen and is then discharged to the influent pump station wet well. The
wastewater is then pumped and split between the RBC system and the newer oxidation ditch
system.

The flow processed through the RBC treatment system first receives primary
treatment using static screens. The wastewater flow exits the static screens and splits into four
parallel trains of RBC units for treatment and reduction of BODs. The wastewater flow exits the
first stage RBC units, passes through an aerated channel and splits into three parallel trains of
RBC units for nitrification of ammonia. The flow passes from the RBC units to a single
secondary clarifier, where liquid-solids separation occurs. The clarifier effluent is then combined
with treated flow from the oxidation ditch system and is processed through the tertiary filter for
removal of fine solids. Chlorine is added to the tertiary filter effluent for disinfection. After the
flow has been detained in the chlorine contact tank, it is dechlorinated and discharged over a
post-aeration ladder to increase the dissolved oxygen concentration prior to discharge to the
receiving stream.

Sludge settled in the secondary clarifier and the chlorine contact tank is collected
and pumped to the gravity thickener. Thickened sludge from the gravity thickener is stabilized
in the primary and secondary anaerobic digesters. Gas generated in the digesters is used as fuel

for the boiler that heats the sludge to increase the sludge stabilization rate. The digested sludge
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is then combined with aerobically digested waste activated sludge produced by the oxidation ditch
system and mechanically dewatered by two belt filter presses. The dewatered sludge is transported
by truck to the Benson Valley Frankfort Landfill for final disposal.

The screened wastewater stream that 1s pumped over to the oxidation ditch system
is combined with mechanically screened wastewater that is collected and transported to the plant
from the northern and northeastern service area. The combined flows then pass through a vortex
grit removal system. Degritted flow is then discharged to a multi-channel oxidation ditch for
BOD; and ammonia reduction. The ditch effluent is clarified in two circular clarifiers and then
flows by gravity over to the RBC plant side for chlorination, dechlorination and post aeration.

Activated sludge that is settled out in the clarifiers is returned to the ditch by a
RAS pump station. Excess sludge is wasted and pumped to the RBC plant side to receive further
stabilization in two, rectangular aerobic digesters and then mechanically dewatered.

The oxidation ditch was designed and built to be easily expanded in the long-term
future to treat 6.0 MGD by the addition of a fourth aeration basin channel. In addition, the
oxidation ditch has a built-in storm flow control feature to maintain treatment performance during
wet weather events. High flows to the ditch are automatically diverted to the smaller third
channel (33% of the total volume) and, therefore, do not impact the entire mass of biological
solids in the ditch. As a result, the solids loading to the clarifiers is controlled allowing them to
maintain their solids removal efficiency. Refer to Table 3-4 for a summary of the unit processes
utilized at WWTP No. 1. Refer to Figure 3-1 which illustrates a process flow diagram. Figures

3-2 and 3-3 illustrate a plant site layout from the 1993 construction drawings.
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TABLE 3-4
SUMMARY OF UNIT PROCESSES
WWTP NO. 1

No. of Units 4
Capacity (2) 2400 GPM @ 34 Ft. TDH
(2) 2100 GPM @ 32 Ft. TDH
Type Dry Pit Centrifugal
Speed (RPM) (2) 1150
(2) Variable
Motor HP (2) 50
(2) 40

No. of Units

2
Size (Ft.) 2 (width)
Type Continuous Self-Cleaning

Opening (mm)

15 mm RBC Plant
6 mm Oxidation Ditch Plant

Motor HP

3/4

No. of Units 1
Type Vortex
Capacity (MGD) 20
Chamber Diameter (Ft.) 16
Drive Motor (HP) 2

No. of Grit Pumps per Unit

1

Grit Pump Capacity

250 GPM @ 33 Ft. TDH
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No. of Units

TABLE 3-4
SUMMARY OF UNIT PROCESSES
WWTP NO. 1
(Cont’d.)

3
Type Diesel Engine
Capacity 1 @ 600 KW, 1 @ 275 KW, 1 @ 175 KW

No. of Units

No. of Units 4

Size (in.) 54 x 72
Type Static
Opening (in.) .06

(12) Standard

(4) Trains with 3 Stages

(12) High Density

(3) Trains with 4 Stages
Type Air Assisted

Surface Area Each (SF)

100,000 Std.
150,000 High Density

Total Surface Area (SF)

1,200,000 Std.
1,800,000 High Density

Maximum

Average

Hydraulic Loading (GPD/SF)

No. of Units 1

Type Multichannel
Inner Channel Volume (MQG) .843

Middle Channel Volume (MG) 1.113
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TABLE 3-4
SUMMARY OF UNIT PROCESSES

WWTP NO. 1
(Cont’d.)
Outer Channel Volume (MG) 1.417
Total Volume (MG) 3.37
Volume (C.F.) 450,535
No. of Aerators 6

Type of Aerator

Horizontal Disk

Motor HP 2 @ 20 HP
4 @ 50 HP
Loading Rate (Lbs. BOD/1000 C.F.) 12.5
@ 3.0 MGD
Hydraulic Detention Time (Hr.) 27 @ 3.0 MGD
18 @ 4.5 MGD
Solids Retention Time (Days) 25
MLSS (mg/L) 3200 @ 3 MGD

4800 @ 4.5 MGD

No. of Units

No. of Units 1
Diameter (Ft.) 100
Surface Area, each (SF) 7,854
Total Surface Area (SF) 7,854
Side Water Depth (Ft.) 7
Surface Overflow Rate (GPD/SF)

Peak Flow 580

Average Flow 196

Diameter (Ft.)

100
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TABLE 3-4
SUMMARY OF UNIT PROCESSES

WWTP NO. 1
(Cont’d.)
Surface Area, each (SF) 7,850
Total Surface Area (SF) 15,700
Side Water Depth (Ft.) 14
Surface Overflow Rate (GPD/SF)
Peak Flow 573 GPD/SF
Average Flow 191 GPD/SF

No. of Units 3

Size (GPM) 2200 GPM @ 43 Ft. TDH

Type Constant Speed
Submersible

Speed (RPM) Variable

Motor HP 35

Type Traveling Bridge Automatic
Backwash
Surface Area 700 SF

Surface Loading Rates

4.5 GPM/SF @ 4.5 MGD

No. of Units 1
Diameter (Ft.) 40
Side Water Depth (Ft.) 13
Volume (Gal.) 122,193
Hydraulic Retention (min.)
Average Flow 39
Peak Flow 13
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TABLE 3-4
SUMMARY OF UNIT PROCESSES
WWTP NO. 1

(Cont’d.)

No. of Units 2

Size Each (Ft.) 32x32
Side Water Depth (Ft.) 11.5
Volume, Each (Gal.) 88,084
Total Volume 176,169
No. of Aerators 2

Type of Aerators Submersible
Motor HP 25

Solids Retention Time (Days) 12.3

No. of Units 1
Diameter (Ft.) 40
Side Water Depth (Ft.) 9.3
Surface Area (SF) 1,257
Surface Overflow Rate (GPD/SF) 18

No. of Units (1) Primary
(1) Secondary

Diameter (Ft.) 40 Primary
28 Secondary

Side Water Depth (Ft.) 23 Primary

19 Secondary
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TABLE 3-4
SUMMARY OF UNIT PROCESSES

No. of Units

WWTP NO. 1
(Cont’d.)
Volume (Gal.) 216,192 Primary
87,511 Secondary
Total Volume (Gal.) 303,703
Type of Mixing Gas
Solids Retention Time (Days) 49 @ 3%
Solids Loading (Lbs. VSS/Day/Cu. Ft.) .032

Size (m)

3. Performance Evaluation of Facility

The plant’s performance for the period January-December 1995 is summarized as

follows:

Parameter

Flow

BOD;

TSS

NH,-N

DO

Fecal Coliform

Total Residual Chlorine

Value

Influent

158.25 mg/l
221.58 mg/l

Effluent

2.35 MGD

1.64 mg/1

1.66 mg/l
.36 mg/l

8.28 mg/l
34 colonies/100 ml
.008 mg/1

Refer to Table 3-5 for WWTP No. 1 1995 performance data compiled from the monthly

operating reports.
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As Table 3-5 indicates, the plant is performing exceptionally well at current flows and loadings.
Due to deterioration of a number of the original RBC units, the effective biological capacity of
the plant is less than its design rating of 4.5 MGD. The actual capacity is only slightly greater
than the design capacity of the oxidation ditch system, or approximately 3.2 MGD. In effect, the
plant is currently operating at 80% of its effective capacity. Therefore, improvements need to be

made in the near future to increase the biological treatment capability of the plant.

C. GEORGETOWN WASTEWATER TREATMENT PLANT NO. 2

1. General _
The Georgetown WWTP No. 2 was constructed in 1987 and provides advanced

tertiary treatment of the wastewater discharged from the Toyota Motor Manufacturing Company’s
plant. The wastewater from Toyota includes sanitary waste and industrial waste discharged from
the pretreatment plant.

2. Description of Facility

WWTP No. 2 was designed based on the design flow and loadings in Table 3-6.

TABLE 3-6
DESIGN FLOW AND LOADINGS
WWTP NO. 2

PARAMETER VALUE

Design Year NA

Sewered Population NA
Average Design Flow 2.2 MGD
Peak Design Flow 2.2 MGD
Biochemical Oxygen Demand (BOD;) 150 mg/L.
Total Suspended Solids (TSS) 93 mg/L
TKN Nitrogen 40 mg/L

WWTP No. 2 was designed to meet strict Kentucky Pollutant Discharge
Elimination System KPDES permit limits. The Kentuéky Pollutant Discharge Elimination System
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(KPDES) permit limits for WWTP No. 2 are shown on Table 3-7 and a copy of the complete
KPDES Permit is contained in Appendix B of this report.

TABLE 3-7
KPDES PERMIT
WWTP NO. 2
DISCHARGE LIMITATION
PARAMETER MONTHLY AVG. WEEKLY AVG.
Flow 2.2 MGD --
Dissolved Oxygen (min) 7 mg/L --
Biochemical Oxygen Demand 5 mg/L 7.5 mg/L
Carbonaceous (CBODj)

Total Suspended Solids 30 mg/L 45 mg/L
Fecal Coliform Bacteria 200/100 ml 400/100 ml
Ammonia-N 1 mg/L! 1.5 mg/L!

4 mg/L* 6 mg/L?
pH 6.0-9.0 s.u. --
Biomonitoring Shall not exceed 1.0 TU,

'Summer Limits
*Winter Limits

Separate domestic and industrial waste streams enter into the preliminary treatment
system of WWTP No. 2. The design industrial flow capacity is 2.0 MGD and the design domestic
or sanitary flow is .2 MGD. Preliminary treatment at the facility consists of screening through
bar racks (mechanical screen on domestic side) to remove any coarse solids, flow measurement
through Parshall Flumes, and automatic sampling of each waste stream. Depending on treatment
strategy being implemented, the waste streams can be blended or kept separate.

When the streams are kept separate, the industrial stream receives chemical
treatment through a flash mixer, flocculation tank and clarification for chemical sludge removal.
If the industrial waste is determined to be toxic or non compatible with the treatment system, it

can be isolated and stored if required to protect the operability of the biological treatment system.
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Normally, the chemical clarifier overflow is discharged to the oxidation ditch. The influent of
the oxidation ditch combines the treated industrial wastewater and the sanitary wastewater. The
combined wastewater streams are biologically treated in the oxidation ditch and discharged to the
secondary clarifiers. There are two parallel trains consisting of an oxidation and a secondary
clarifier each with a 2.2 MGD capacity. This arrangement provides 100% redundancy. The
biological sludge separates in the secondary clarifiers. Secondary clarifier effluent enters sand
filters for removal of fine suspended solids. The wastewater is disinfected by the application of
ozone. The wastewater stream can be passed through up-flow carbon adsorption columns to
remove any organic compounds that may be present. Prior to discharge, the plant effluent is
mechanically aerated and piped 4.5 miles for discharge into the Lanes Run receiving stream.

WWTP No. 2 has an advanced treatment process for treating a wide range of
wastewater flow characteristics associated with industrial manufacturing plants. The plant has
several operating modes and treatment regimes that can be used to respond to specific treatment
requirements. While this capability provides excellent industrial waste treatment results, it is not
cost effective for treating stable domestic waste. It is not always necessary to use the sand filters
and/or the carbon absorption columns of the WWTP.

The biological and chemical sludges produced by the treatment process are
collected from the clarifiers and pumped to separate gravity thickeners. The thickened biological
and chemical sludges are dewatered on one of the belt filter presses and transported to the Benson
Valley Frankfort Landfill for final disposal.

Refer to Table 3-8 for a summary of the plant processes. Refer to Figure 3-4 for

a process flow diagram and Figure 3-5 for a plant layout diagram.
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Type of Screening

TABLE 3-8
SUMMARY UNIT PROCESS
WWTP NO. 2

Mechanical and Manual

Influent Flow Measurement

Parshall Flume

Immersed Sensing Element
Electronic Flow Transmitter
Microprocessor Based
Electronic Flow Recorder

Polymer Feed System

Number of Feeders
Number of Metering Pumps

2
2

Sodium Hydroxide System

Number of Storage Tanks
Number of Metering Pumps

2 - 3,000 gallon capacity each
2 .

Sodium Sulfide System

Number of Solution Tanks
Number of Metering Pumps

2 - 210 gallon capacity each
2

Sulfuric Acid System

Number of Storage Tanks
Number of Metering Pumps

1 - 5,000 gallon capacity
2

Emergency Generator

Number of Units
Kilowatts
HP

1
1,200
1,586

Number of Basins 2
Number of Mixers 2
Operating Depth (Ft.) 5.33
Dimensions (Ft.)‘ 5x5
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TABLE 3-8
SUMMARY UNIT PROCESS

WWTP NO. 2

(Cont’d.)

Volume, Each (Gals.) 997
Total Volume (Gals.) 1,994

Detention Time at Design Flow (Minutes)

Number of Basins

.65 (1) Basin
1.31 (2) Basins

Number of Units

2
Number of Flocculators per Basin 1
Dimensions of Each Basin (Ft.) 15x 15
Basin Depth (Ft.) 18.3
Volume of Each Basin (Gals.) 30,799
Total Volume (Gals.) 61,598
Detention Time at Design Flow (Minutes) 20 (1) Basin

40 (2) Basins

2

Solids Retention Time (Days)

Number of Units

Type Continuous Loop
Volume 1.65 MG Each
Number of Aerators 2 per ditch
Type of Aerator Vertical
Motor HP 60
Capacity 2.2 MGD Each
Hydraulic Detention Time (Hr.) 18

20-35
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TABLE 3-8

SUMMARY UNIT PROCESS
WWTP NO. 2
(Cont’d.)
Diameter (Ft.) 72
Surface Area, Each (SF) 4,069
Total Surface Area (SF) 8,138
Side Water Depth 14 ft.

Surface Overflow Rate (GPD/SF)

541 Each Clarifier @ Design Flow

Filters) (GPD/SF)

Number of Filters 3

Filter Area, Each (SF) 400

Total Filter Area (SF) 1,200
Recommended Hydraulic Loading 2-3 GPM/SF
Number of Filters Required at Design Flow | 2

Hydraulic Loading at Design Flow (Two 2

Number of Absorption Columns 4
Number of New Carbon Tanks 1
Number of Spent Carbon Tanks 1

Adsorption Column size (Ft.)

9.25 Diameter x 31.83 Height

New Carbon Tank Size (Ft.)

12.5 Diameter

Spent Carbon Tank Size (Ft.)

12.5 Diameter

Weight of Carbon/Column (Lbs.) 23,520
Number of Carbon Booster Pumps 4
Carbon Booster Pump Capacity, GPM 575
Carbon Booster Pump, HP 20
G:\GROUP\WP\96066\201 PLAN\CHAPTER 3 3-19 031797:MLL



TABLE 3-8
SUMMARY UNIT PROCESS
WWTP NO. 2
(Cont’d.)

Carbon Booster Pump, RPM

1,750

Measuring Vessel Volume

9.08 cu. ft.
67.93 gal.
255 Ib. of carbon

Number of Ozone Generators 3

Number of Air Compressors 3

Number of Air Dryers 3

Ozone Generator Production at Full Power 77

at an Ambient Temperature of 100°F

(Lbs./Day)

Ozone Generator Dimensions (Inches) 125 x 38 x 47
Voltage Needed for Ozone Production 17,000
Number of Ozone Diffusers 50

Type of Ozone Diffusers

Porous Ceramic

Maximum Diffuser Flow Rate, SCFM 3.93
Minimum Diffuser Flow Rate, SCFM 1.96
Number of Ozone Destruct Units 2
Number of Cooling Water Pumps 2
Number of Ozone Contact Basins 2
Dimensions, Each (Ft.) 31.83 x 4

Contact Time at Design Flow (Minutes)

10.6 (1) Basin
21 (2) Basins

Operating Depth (Ft.) 17
Volume, Each (Cu. Ft.) 2,164
Total Volume (Cu. Ft.) 4,328
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TABLE 3-8
SUMMARY UNIT PROCESS

WWTP NO. 2

(Cont’d.)
Volume, Each (Gals.) 16,187
Total Volume (Gals.) 32,374

Number of Basins

Number of Units 2
Diameter (Ft.) 25
Sidewater Depth (Ft.) 12
Surface Area, Each (SF) 491
Volume, Each (Gals.) 44,072
Total Volume (Gals.) 88,144

Dimensions, Each (Ft.) 22 x 22
Operating Level (Ft.) 6
Operating Volume, Each (Gals.) 21,722
Total Operating Volume (Gals.) 43,444

Detention Time at Design Flow (Minutes)

14 (1) Basin
28 (2) Basins

Number of Aerators

Aerator HP

Number of Belt Filter Presses

Size (m)

Solids Loading rate

571 Ibs/hr/press

Dewatered Sludge Dry Solids Concentration | 18-20
(%)
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TABLE 3-8

SUMMARY UNIT PROCESS

Number of Pumps

WWTP NO. 2
(Cont’d.)
Minimum Filtrate Solids Capture, % 90
Number of Polymer Feeders 4
Number of Polymer Metering Pumps 4

Type Dry Pit Centrifugal
Capacity, Each (GPM) 2,200
TDH (Ft.) 22
Motor Speed (RPM) 695
Motor HP 20
3. Performance Evaluation of Facility

Georgetown WWTP No. 2 received the initial wastewater flow from the TMM
pretreatment facility in 1987. 'WWTP No. 2 produces an exceptional effluent water quality.
Because of the flexibility in operating modes and strategies, it can adequately treat its current

industrial and sanitary waste loadings.

The plant’s performance for the period January-December 1995 is summarized as

follows:
Value
Parameter Influent Effluent
Flow - .84 MGD
BOD; 121.85 mg/l 2.90 mg/l
TSS 34.95 mg/l 1.86 mg/l
NH,-N 2.56 mg/l 28 mg/1
DO -~ 7.89 mg/l

Fecal Coliform

69 colonies/100 ml

Refer to Table 3-9 for WWTP No. 2 1995 performance data compiled from the monthly

operating reports.
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The plant has not been able to consistently pass chronic biomonitoring
requirements and as a result was required to enter into what is called a Toxicity Reduction
Evaluation (TRE) Plan in December 1988. This plan requires that the permittee investigate the
cause of their effluent toxicity and take steps to reduce the toxicant to levels that are not
detrimental to test organism (Ceriodaphnia dubia) survival and reproduction. GMWSS has
expended a tremendous amount of money and effort in their TRE Plan attempting to solve this
issue. The conclusion at this point is that trace amounts of nickel (in the 0.1 mg/1 range) are
causing the toxicity. This value is thirty times lower than the plant discharge permit limit of 3.08
mg/l daily maximum for nickel.

GMWSS was issued its discharge permit for WWTP #2 effective April 1, 1992.
This permit contained extremely low limits for cadmium, lead and the controversial 1.0 TU,
chronic biomonitoring limit. On March 19, 1992, GMWSS filed a Petition for Formal
Administrative Hearing with the Natural Resources and Environmental Protection Cabinet
challenging the April 1, 1992 permit conditions relating to effluent limits for lead, cadmium and
chronic biomonitoring. At this time the Cabinet and GMWSS agreed to a Stay of Enforcement
of the challenged permit conditions. On September 19, 1994 the Cabinet issued an Agreed Order
which stipulated that:

(D Monthly average limits for cadmium and lead are stayed. Daily
maximum limits for lead and cadmium continue in effect.
Georgetown will submit a study plan to evaluate appropriate
monthly average permit limits for lead and cadmium no later than
January 1, 1995 (Note: This plan has been submitted).

2) Georgetown and the Cabinet agree that the 1992 permit limit for
chronic toxicity of 1.0 TU, shall become effective, with monitoring
to be conducted quarterly, subject to the following testing
mechanism to be utilized, pursuant to condition 3.B. of Part IV on
Page IV-2 of Georgetown’s 1992 permit, in determining
compliance with the limit of 1.0 TU,. The permit limitation of 1.0
TU, for whole effluent toxicity shall be deemed to be satisfied by
a showing that the whole effluent exhibits no lethality during a 48-
hour test period. In conjunction with the above test, Georgetown
shall continue to conduct the 7-day chronic test and report the IC,;
results to the Cabinet for informational purposes.
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3) Georgetown agrees to continue the TRE currently being conducted
until Georgetown makes the following demonstration:

The TRE shall be considered completed when, for six consecutive
monthly tests, a demonstration is made of (1) no lethality in any
effluent concentration in a 48-hour test period, when compared to
a control, and (2) one of the following conditions: (a) no more
than one (1) chronic endpoint (100/IC,) greater than or equal to
1.2 TU, with all other tests passing; or (b) no more than three (3)
chronic endpoints (100/IC,;) greater than 1.0 TU but less than 1.20
TU..

4 In the event that Georgetown exceeds 1.0 TU, in a 48-hour test, a
second test will be conducted within 10 days of the first failure.
If toxicity is demonstrated in this test, Georgetown shall conduct a
TRE in accordance with the 1992 permit. Any TRE shall continue
until Georgetown demonstrates compliance with the conditions set
forth in paragraph 3 of the Agreed Order.

Note: Wastewater Treatment Plant No. 2 recently received notice from DOW that the
facility was officially out of the TRE/TIE program due to compliance with the chronic
biomonitoring test. New KPDES limits are pending as a result of the 201 Plan approval.

D. DELAPLAIN WASTEWATER TREATMENT PLANT

The Delaplain Disposal Company operates a sewer system in an area of Scott County that
is northwest of the Toyota Motor Manufacturing facility. The service area consists of
approximately 500 acres that is zoned for "light industry" and 150 acres that is zoned for
"community/highway". Both areas are inside the Urban Service Boundary and, consequently, are
in the 201 Facilities Planning Area. There are six industrial sewer users (consisting primarily of
metal machining facilities) and 12 commercial sewer users (consisting of storage, motel, gas
station and similar facilities). In addition, approximately 90% of Moon Lake Estates subdivision
(182 homes), which is outside the Urban Services Boundary , is served by Delaplain Disposal
Company. The sewer system consists of 8-inch diameter and smaller gravity sewers, five pump
stations, force mains and a package treatment plant.

The Delaplain Disposal Company WWTP (KPDES No. KY0079049) was built in 1989
with a design flow capacity of 240,000 gallons per day. Treated effluent from the plant is
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discharged to an unnamed tributary at mile point 2.50 to Dry Run at mile point 3.08. This facility
currently is operating at less than 70% of its average design capacity. The plant is subject to
pretreatment requirements, has an approved pretreatment program and consistently meets the
requirements of its discharge permit. Treatment consists of a comminutor, activated sludge
aeration, aerated waste sludge holding tank, final clarification, tertiary sand filtration, disinfection
with chlorine and dechlorination with sulphur dioxide. Ample room is available at the site for
expansion of the treatment plant.

The Delaplain Disposal Company WWTP is in excellent condition and we anticipate that
the facility will remain in service for the next 20 years and beyond. The plant is not expected to

reach average daily flows exceeding 90% of design capacity in the next 20 years.

E. KENTUCKY HORSE PARK WASTEWATER TREATMENT PLANT
The Kentucky Horse Park ("Horse Park") is located in northern Fayette County on Iron

Works Road. There is a package sewage treatment plant (permitted design flow = 80,000 gallons

per day) located in the park to treat wastewater from the park’s facilities.

F. SPINDLETOP WASTEWATER TREATMENT PLANT
The Spindletop Wastewater Treatment Plant (Package Plant) is located in southern Scott

County off Lisle Road near US 25 (Georgetown Road). This plant services the Ponderosa Park

and Spindletop Trailer parks. Plant discharge is to an unnamed tributary of Cane Run Creek.
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CHAPTER 4

EVALUATION OF EXISTING WASTEWATER COLLECTION

AND CONVEYANCE SYSTEMS

A. EXISTING COLLECTION SYSTEM

1. General

The GMWSS wastewater collection system currently serves the City of

Georgetown and a limited number of isolated areas outside the City limits. The service area

includes portions of five major drainage basins as follows:

(D
2)
3)
4
)

Cane Run

Dry Run

Lanes Run
McCracken Creek
North Elkhorn Creek

Each of these five major drainage basins are divided into subdrainage basins or sub-areas. The

sub-areas provide a more detailed method of estimating flows. The sub-area boundaries are shown

on Figure 2-2 and Table 4-1 summarizes the wastewater collection sub-areas, their drainage basin

and Urban Service Area.

WASTEWATER COLLECTIONTSAS?SI}‘I;:E;'IISERVICE AREA DESCRIPTION
SUB-AREAS DRAINAGE BASIN URBAN SERVICE
SUB-AREAS

CR 1-16 Cane Run CR-2,5,7,9,10,13,15
DR 1-19 Dry Run DR-1,2,3,4,5,11
LR 1-13 Lanes Run -
MC 1-6 McCracken Creek MC-1,3,5
NE 20-41 North Elkhorn Creek NE-21,22,26-37

Some of the sub-areas in Table 4-1 are wholly inside the Urban Service Area,

while others are partially inside. Each of these wastewater collection sub-areas is serviced by a
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gravity sewer collection system within the sub-area. However, because the sub-areas are
distributed over the five (5) different drainage basins, several of the sub-areas require a pump
station/force main to transfer wastewater to the existing wastewater treatment plant located in the
North Elkhorn Creek Drainage Basin northwest of the downtown area of Georgetown.

The 22 pump stations are interconnected with each other and eventually transfer
all collected wastewater to the existing wastewater treatment plant. The location of each pump
station is shown in Figure 4-1. A flow schematic of the pump station/force main network is
shown in Figure 4-2.

2. Description

The GMWSS wastewater collection facilities serve the City of Georgetown Urban
Service Area with gravity lines ranging in diameter from 4" to 30" and force mains with 1-1/2",
4", 6", 8", 10" and 14" diameters. A map showing the GMWSS wastewater collection system
is in Figure 4-3.

The gravity lines are a combination of vitrified clay pipe, concrete pipe and
polyvinyl chloride (PVC) pipe with diameters ranging from 4" to 30". The first sanitary sewers
were installed in Georgetown in the early 1900’s. Over the years, the system has grown to
include gravity lines, pumping stations and force mains.

The GMWSS Hydra Sewer Computer Model Study completed in 1993 evaluated
the operating condition of the existing sanitary sewer system for the current needs, as well as its
ability to handle future growth and development. The results of modelling the present system
under 1990 average flow conditions identified some potential bottlenecks in the existing collection
system. One such area that was identified is the 12" diameter gravity line that runs from
Pocahontas Trail to the intersection of Clayton Avenue and U.S. 25. One section of this line was
estimated to be flowing at just above its full pipe capacity. This is a relatively small diameter
line considering the large area from which it receives flow. Another bottleneck occurs in the 27"
diameter line that runs down Water Street near the intersection of Main Street. This line had a
section flowing at almost double its full pipe capacity. Another capacity problem occurred in the
8" diameter line that runs down Scroggin Drive which receives flow from the new Walmart pump

station.
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All pumping stations in the system are duplex pump stations. The basis for design
of duplex pump stations is each pump should be capable of pumping 100% of the flows entering
the pump station. Under this design guideline, the second "lag" pump is a backup unit which
operates only in the event the lead pump fails to operate. When designing pump stations under
this criteria, the force main is traditionally sized to match the pumping conditions expected with
one pump operating. Therefore, little if any incremental pumping capacity will be realized if both
pumps are operated since the size of the force main will be the limiting factor which determines
the pumping rate.

GMWSS currently operates and maintains 22 major pumping stations. Available
information on each pump station is shown in Table 4-2. The horsepower, discharge rate and
head conditions shown in Table 4-2 are for each pump in each station and do not reflect the total
for each station. In addition to the 22 pump stations listed in Table 4-2, there are a number of
private pumping stations which are tied to the collection system in areas where sewer service was
not available initially. Construction of the Northeast Interceptor, pump station and force main
in 1993 eliminated Pump Station Nos. 7, 9 (old No. 9) and 15. Pump Station No. 1 was recently
climinated (converted to gravity) by the construction of the Peninsula pump station. Pump
Station No. 14 will also be eliminated in the near future (plans are in Frankfort awaiting approval
by the Division of Water) via a gravity sewer to the Peninsula pump station. Many of the pump
stations in the Georgetown system are over 20 years old and need to be upgraded or replaced.
GMWSS has recently upgraded the controls on the older pump stations (for example, converting
bubbler systems to float systems and installing new control panels). Four (4) of the pump stations
in the GMWSS collection system (Nos. 2, 4, 5 and 8) are dry pit type pump stations -- meaning
the pumps are located deep underground in a "confined space" adjacent to the pump station
wetwell. Performing maintenance on these pumps can be dangerous due to the potential for toxic
gases to accumulate in the confined space. New safety regulations make it very difficult and
expensive for maintenance personnel to enter a confined space. It is recommended that GMWSS
replace these older dry pit stations with submerged type pump stations that do not require
maintenance personnel to enter the confined space for pump maintenance because the pumps are
mounted on rails and can be raised out of the wet well for repairs. Pump Station No. 5 probably

could be converted to a submerged pump station using the existing wet well.  Three (3) of these
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dry pit stations could be taken out of service with the construction of the proposed Cane Run
‘ interceptor and force main. Most of the pump stations have adequate capacity to meet current
service needs, However, Pump Station No. 2, which is almost 25 years old, is operating at or
above design capacity. Pump Station No. 12 was recently upgraded with all new controls, pumps

and new valve vault at a cost of $38,000.
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The pumping stations are designed to handle peak wet weather flows from the
gravity sewer system. Consequently, during low diurnal flow periods, the pump stations operate
infrequently. Long detention times in the pump stations’ wet wells and force mains allow the
wastewater to become septic and generate odors. Based on these conditions, it is believed that
odor problems at certain pump stations and a part of odor problems at the wastewater treatment
plant may be associated with the septic condition of the wastewater in the pump stations.

During high intensity rainfall events, two areas of the collection system are unable
to handle the entire wastewater flow. Pump Station No. 2 has a tendency to overflow during
rainfall periods, as well as a manhole on Water Street. Records and on-site observations indicate
that the peak flow experienced at these pump stations is primarily due to excessive I/I. Because
flow in the collection system reacts rapidly to rainfall events, inflow rather than infiltration

appears to present the most serious contribution to wet weather flows.

B. INFILTRATION AND INFLOW

As determined in Chapter 2, the existing average per capita wastewater flow from the
Georgetown system is 119.4 gpcd, based on a yearly average domestic flow of 1.895 MGD and
a sewered population of 15,867. This rate is less than 120 gpcd, which indicates that infiltration
is non-excessive on a system-wide basis.

The maximum daily flow recorded at WWTP No. 1 during the same 12-month period was
7.47 MGD, with an estimated domestic contribution of 6.57 MGD. This equates to a per capita
rate of 414.0 gpcd, which is greater than the non-excessive allowance of 275 gpcd. However, now
and for the next 20 years, the existing WWTP has adequate flow capacity. There are, however,
the two areas previously mentioned that overflow during heavy rainfall conditions due to
inadequate hydraulic capacity. A program to correct the existing I/l problems has been

implemented by GMWSS to avoid overloading the collection system.

C. SANITARY SEWER REHABILITATION PROGRAM (SSRP)

GMWSS is taking a proactive approach with respect to elimination of I/1 by developing

a program designed to identify and correct excessive I/ in the collection system.
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1. Manhole Inspection and Repair Program

GMWSS staff are currently locating and numbering every manhole in the entire
collection system to aid in future inspections and repairs. Every manhole in the sanitary sewer
collection system will be inspected for I/I and structural damage. During the on-site inspection,
the manhole will be evaluated for excessive I/, as well as sewer surcharging. As a result of this
inspection program, a manhole repair program will be implemented to repair manhole deficiencies
identified during the inspection program.

Some manhole rehabilitation can be performed by GMWSS staff and there may
be manhole repairs that should be performed by contract due to construction complexity, time
requirements or other factors. These repairs would be added to the Sewer Main and Lateral Point
Repair program.

It is recommended that all sanitary sewer manholes be inspected once every four
(4) years as an on-going preventative maintenance routine. The inspection should be followed up
with a repair activity, thereby completing the cycle. This single activity will provide a significant
amount of information, reduce sewer blockages, reduce I/ and provide the greatest benefit for
the cost.

2. Sewer Cleaning

Each year, designated portions of the collection system are cleaned with a jet/vac
truck to restore sewer line capacity and prepare the lines for subsequent TV inspection.
3. TV Inspection
For the past three years, portions of the collection system have been televised and
videotaped to help locate excessive I/I and identify where repairs need to be made.

4, Sewer Main and Lateral Point Repairs

The Sewer Main and Lateral Point Repair program is a construction program which
will repair specific points on the sewer mains and laterals which require excavation and
construction for removing or repairing the I/ identified.

Certain areas of the collection system are known to have excessive I/I. One such
area that has excessive infiltration due to deterioration of the sewer line and manholes is the trunk
line from Mt. Vernon and Bunker Hill Court to Lemons Mill road. Other areas that are known

to have excessive I/l include: Arapaho Trail from Cherokee Trail to Highland Court, Mohave
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Trail from Cherokee Trail to the intersection with the Pueblo Trail sewer, Pueblo Trail from
. Shoshoni Trail past Iroquois Trail and Clinton Street from Montgomery Avenue to Lexington
Avenue. GMWSS is establishing a replacement program for these deteriorated segments of the
collection system. Because of the cost and complexity, it is anticipated that construction contracts
would be issued to perform the major construction repairs identified in the SSRP’s other phases.

GMWSS has an operating budget of $50,000 per year to finance the SSRP.
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CHAPTER 5
EVALUATION OF TREATMENT IMPROVEMENTS

A. GENERAL
The purpose of this chapter is to evaluate the treatment needs during the 20-year planning
period and determine required improvements to meet these needs. Detailed cost estimates for each

improvement are presented in Chapter 7.

B. WWTP NO. 1

As illustrated in Table 3-5, the treatment plant is providing an exceptional level of
treatment.

As indicated in Chapter 2, the WWTP does not have adequate biological capacity to meet
the projected Planning Area requirements for the next 20 years. In addition, there are
improvements needed to enhance the plant’s operation, maintenance and reliability. The
improvements should be undertaken in two phases, with Phase I taking place within the next two
years and Phase II within three to ten years.

I. Phase I Improvements (0-2 Years)

a. Install Ditch Aerators/Eliminate RBCs

As discussed in Chapters 2 and 3, the effective treatment capacity of the plant is
limited and would not be capable of treating the 20-year projected wastewater flow and loadings.

The existing RBCs are nearing their 20-year design life and the plant operations
staff are having difficulty maintaining the units in acceptable operating condition. GMWSS is
continually spending money to keep the units in operation. Without the RBCs in service, the plant
is near 80% of design capacity. Therefore, it is recommended that Phase 2 of the 1990 201
Recommended Plan be initiated, which consists of increasing the capacity of the oxidation ditch
treatment system to allow abandonment of the rapidly deteriorating RBC system. The design of
the existing oxidation ditch is such that its capacity can easily be increased to 4.5 MGD through
the addition of two (2) 50 HP aerators. Appendix F contains a listing of future developments that
have already been approved by the GMWSS. As shown, the flow to WWTP No. 1 will exceed
3.0 MGD in the near future.
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b. New Force Main Discharge Chamber

There are a total of three 8" force mains and one 10" pump station force main that
discharge to the oxidation ditch side of WWTP No. 1. Currently, the force mains discharge to
a 5 feet diameter manhole just upstream of the preliminary treatment facility.

At least one force main is proposed to be added in the near future. Therefore, it
is recommended that a new structure be constructed to accept the discharge of these force mains.
The structure would be designed to dissipate the energy and velocity of the force main discharge
and provide space for future connections.

c. New Belt Filter Press and Feed Pumps

The plant has two (2) BFPs to provide mechanical dewatering of waste sludge. The
presses have been in operation for 14 years. Belt press technology has improved in recent years
so that today’s machines perform better producing a drier cake with less polymer. Consequently,
it is recommended that GMWSS purchase a new 2-meter BFP and retain the existing units as
backup. Two new BFP feed pumps would also be provided to replace two of the existing plunger
pumps.

d. Provide Concrete Pad for Sludge Roll-Off Container

Currently there is inadequate concrete pavement for storage of the sludge cake
disposal container (roll-off box). It is recommended that an additional concrete pad with drain
be constructed to accommodate the second sludge cake disposal container.

e. Provide Additional Sewer Line From Sludge Dewatering Building

The existing 4-inch diameter sewer line serving the Sludge Dewatering Building
does not have adequate capacity to handle current flow rates. Temporary measures have been
taken to route a portion of the flow to the plant drainage pump station. It is proposed that an 8-
inch diameter parallel gravity sewer be installed from the Sludge Dewatering Building (truck bay)
to the wetwell of the Plant Pumping Station to correct the flow restriction and thereby off load

the excess flow now going to the Drainage Pump Station.
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2. Phase II Improvements (3-10 Years)

a. Upgrade Mechanical Screen and Provide Compactor

It is recommended that the existing mechanical screen elements (15 mm opening)
at the old Preliminary Treatment Building be replaced with fine mechanical screen elements (6
mm opening) and a compactor system installed.

b. New Belt Filter Press

A second BFP would be added to supplement the new unit scheduled to be
installed in Phase I. The old units would be abandoned.

C. Convert Clarifier to New Chlorine Contact

The existing chlorine contact basin was put into service in 1982 by converting an
existing circular clarifier. Theoretically, the existing basin has a peak flow capacity of 11.7 MGD;
however, from a performance standpoint, the capacity is believed to be somewhat less. The basin
does not contain any baffling so the entire volume is not utilized. It is anticipated that its
effective capacity will be reached within the next 10 years.

By eliminating the RBC system in Phase I, the RBC final clarifier can be modified
and converted to a new chlorine contact basin. The volume of the RBC clarifier is approximately
three times that of the existing chlorine basin.

d. Convert Anaerobic Digesters to Aerobic

Currently, waste sludge from the RBC process is stabilized in two anaerobic
digesters. After the RBC process is eliminated in Phase I, the existing anaerobic digesters should
be converted to aerobic type units to supplement the two existing aerobic digesters that currently
treat waste activated sludge from the oxidation ditch process.

The conversion would involve decommissioning the existing sludge heating and
mixing systems and removal of the steel digester covers and interior piping. Aeration equipment
consisting of air compressors and diffusers would be added to each digester tank. In addition,
a new sludge transfer pump would be installed to replace one of the existing plunger pumps.

€. New Plant Drainage Pump Station

The existing Plant Drainage Pump Station which is approximately 20 years old is
a "dry pit type" pump station. This type of construction makes performing maintenance on the

pump station dangerous due to the potential for toxic gases to accumulate in the dry well, which
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is classified as a "confined space." Confined space safety regulations also make maintenance
of this station difficult and expensive. It is recommended that a new "submersible type" pump
station be constructed to replace the existing pump station.

Refer to Figure 5-2 for a process flow diagram showing the proposed plant improvements.

C. WWTP NO. 2

Recommended improvements to WWTP No. 2 should be constructed in two phases -- with
Phase 1 occurring within the next two years and Phase II within three to ten years.

1. Phase I Improvements (0-2 Years)

a. New Disinfection System

The existing disinfection system is expensive to oper