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B.E. PAMVE FACILITY 
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R.E. Payne Facility 

Pavement and Site Condition- (Poor) 
The concrete apron at the loading dock is cracked and is failing. Due to heavy equipment 
traffic in this area, it is recommended that the existing concrete be removed. The sub-grade 
should be re-compacted and new concrete installed 
See Photo Number 27 

The concrete walks in the front of the building have failed and present extreme trip hazards. 
The walks must be replaced. We suggest a sub-grade investigation occur prior to replacing 
the new concrete walks. 
See Photo Number 28 

Cut out and patch asphalt at the Lift Station loading door. 

Repair trip hazard at the front door of the Lift Station. 

Cut out and repair the drive to the loading dock (300-ft.) 
See Photo Number 29 

Cut out and repair main parking lot (5 locations were noted, 700 sq. ft. each). 

Rails along wall and steps are breaking out of the concrete. * 

The rails around the exterior water basins are failing. The concrete landings were stressed 
either by drilling the post or insufficient concrete coverage around the sleeves. The 
corrective work will involve the edge forming and the placement of high strength grout. 

Exterior Wall-Condition- (Fair to Good) 
0 Caulk seams in the aluminum fascia. 

e Point and patch masonry at corners. 

e The exterior wall above the lower entrance has rotated and will require a structural analysis 
to determine the most appropriate corrective action. 
See Photo Number 30. 

e Seal around pipe penetrations. 

Roof-Condition (Poor to Fair) 
o We suggest you enter into a roof management plan. 

o If roof replacement occurs, Insignia recommends the replacement roof be an EPDM 
membrane as discussed earlier. 

o The downspouts are damaged at the ground level and are not functioning correctly. 
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e The gutters need cleaning. 

Glazing Units-Condition (Fair) 
e Mowers in the rear have hit the vertical mullions. These mullions should be repaired or 

replaced to avoid water infiltration. 

Structural Condition (Fair to Good) 
0 The rotation of the exterior wall described above in the exterior wall section must also be 

considered as a structural concern. 
See Photo Number 30 

0 The lower level slab on grade has contracted away from the exterior wail. This could 
indicate either a uniform shrinkage of the slab or an external rotation of the foundation under 
the wall. This condition should be observed to determine if the opening continues to 
increase. If the gap is stabilized the crack can be filled with a urethane caulk on top of butyl 
rod packing. Should the crack continue to open, sub-surface investigation will be necessary. 

e The below grade front wall is cracked at the pipe penetrations. Again this cracking and 
separation of the concrete may indicate foundation roll. However, if the cracking and 
separation does not increase, repairs may be made to the concrete wall. 

Building Interiors (Good) 
0 Several exit signs are not functioning on the lower level. 

8 The weather stripping has failed around the exit doors. 

0 Several water stains were observed on the interior ceiling tiles. 

e The terrazzo floor in the main building is cracked. The sections should be cut out and 
replaced. 

Mechanical Systems 
Q Time did not permit review of the mechanical systems in the facility. However, the rooftop 

units should be inspected to determine the full extent of deferred maintenance. 

Plumbing Systemcondition (Good) 
9 No deficiencies were noted. 

Electrical Systems (Good) 
0 The electrical system appears to be adequate. This report does not address future needs. 

Life Safety-Condition (Poor to Fair) 
Flammable liquids were observed in a standard storage cabinet. This material should be 
stored in a fireproof cabinet. 

There was no breathing apparatus in either the ammonia or chlorine feed rooms. Code 
requires an easily obtainable escape method. The ammonia and chlorine are under a vacuum 
or negative pressure condition. However, this system could fail should the pressure be 
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accidentally altered. The device is very inexpensive and the risk of human life out weights 
the small price for additional safety precautions. We recommended a breathing apparatus in 
and outside the room. The outer device will assist in a rescue attempt. 

0 We did not observe any Material Safety Data Sheets or required labeling. 
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Pavement and Site-Condition- (Good) 
e Install pipe guards along the south and north walls ta protect the buildings metal panels. 

See Photo Number 3 1 

0 Cut out and replace concrete sidewalk where differential settlement has occurred. 

0 Remove dead trees around material storage building. 

e Repair fence around material storage building. 

Repair fence leading to back road to prevent unauthorized dumping. 

Material Storage Building-Condition- (Poor) 
0 Repair soffits and fascia. 

See Photo Number 32 

e Repair left corner where building has been hit by trucks. 
See Photo Number 33 

e Install pipe guards at corners. 

e Install protective angles on corners and across the top of the truck opening. 

0 Install height restriction pipe to alert dump tnick drivers during dumping. 
See Photo Number 34 

Exterior Walls (Good) 
e Post guards should protect the metal panels. Once the protection is in place the damaged 

panels should be repaired or replaced. 
See Photo Number 3 l 

0 The aluminum soffits are damaged and should be repaired to prevent water infiltration. 

e The truck wash should have a containment curb to prevent oil and gasoline from being 
washed into the storm sewer system. 

Roofing System-Condition-Did Not Determine 
0 The roofing system should be placed under a roof management plan. 

The gutters should be cleaned orit. 

Glazing Units-Condition- (Good) 
0 The windows system appears in good condition; however, re-caulking shouId be 

scheduled for next year. 
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Structural Condition-Condition- (Good) 
0 No visual deficiencies were observed. 

Building Interiors (Good) 
0 The personnel door leading from the rear parking area to the garage needs repair. 

Mechanical System 
0 Due to the size of this facility and time constraints, we did not observe this component. 

Electrical 
0 Only a cursory review was performed, no deficiencies were observed. 

Life Safety 
0 Hanunable liquids including gasoline were not stored in a fireproof cabinet. 

ADA Compliance (Poor to Fair) 
0 Wrap drain pipes in restrooms. 

0 Lower towel dispensers in restrooms. 

e Install grab bars in handicap stall. 

0 Change out faucets to lever type. 

e Change swing of door and hardware to the front parking lot. 

0 Dedicate parking for disabled. 

i -, . .  
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550 South Third Street Facility 

The condition of all components of this facility is (Good to Excellent) 

Pavement and Site 
The Parking Garage is experiencing water infiltration in a beam on the first level. The cause 
may be the light fixtures on the upper exposed deck. The conduit from this light fixture may 
actually run through the beam as a path to the electrical panel. The light fixture should be 
inspected and sealed. 
See Photo Number 36 

Some irrigation heads are too close to the exterior walls and the walks. 

A wind gauge should be installed on the fountain to prevent wetting pedestrians. 
See Photo Number 37 

The Handrails in the parking garage are oxidizing. They should be primed with a rust 
inhibitor primer and re-painted. 
See Photo Number 38 

A cover is recommended over the parking garage steps. 

Skate boarders are damaging the rails in the front of the building. We recommend stainless 
steel ball bearings installed to prevent this activity. 

The striping in the parking deck is fading and will not be visible much longer. We suggest 
the deck be re-striped in black, as the black traffic paint contains more pigment for longer 
wear. 

Exterior Walls 
0 The concrete has spalled and exposed the reinforcing steel. This condition exists in several 

locations on the upper floors. The reinforcing steel must be protected, or additional spalling 
will occur and metal depletion will begin. 
See Photo Number 39 

0 Holes are knocked into the concrete block parapet wall on the roof. These holes should be 
repaired. 
See Photo Number 40 

Roof 
o Additional protection should be installed to protect the roof base sheet from window washing 

equip men t . 
See Photo Number 4 1 

0 Cabling for the window washer stage is wrapped around corners without protection. This 
will cause a leak. 
See Photo Number 42 



1 7, 

i :  

r n  
i 
I .  

L ;  

! : ., 

- -  
I 

i s  

i 3  

? -  

?--- 

The skylight flashing consists of turn-up base sheet. This condition will fail due to expansion 
and contraction. A termination bar should be applied to the wall under the skylight and the 
base sheet counter flashed. 

Rubbles have begun to develop along the base sheet at the skylight. This should fall within 
the roof warranty. 

There are several bad details in the flashing, especially at the turndowns where the metal is 
not continuous. If this condition is not leaking, it will. 
See Photo Number 43 

Depending on the warranty on the roofing system, the roof may be a good candidate for a 
management plan 

Glazing Units 
e There is evidence of previous leaks around some of the window units. However, as the 

building is still in warranty the contractor is repairing them as they are discovered. We 
recommend someone determine why the failures occurred to prevent the reoccurrence after 
the warranty period. 

Structural 
e The front retaining foundation wall is leaking. The infiltration is occurring at the wall and 

foundation intersection as well as mid span of the wall. An invasive discovery effort is 
required to both determine the cause and effect the repairs. 
See Photo Number 45 

Building Interiors 
e See Photo Numbers 46,47,48,49,& SO 

e Several previous window leaks have resulted in stained drywall and ceiling tiles. 
See Photo Numbers 5 1, & 52 

0 Outside corner protection strips should be installed to protect the walls. 
See Photo Number 53 

e The drywall tape has failed at a previous window leak. 
See Photo Number 54 

e The drywall was not terminated correctly at several window headers. 
See Photo Number 55 

Mechanical Systems 
e The mechanical system is new and in warranty. The only concern is the amount of outside 

air introduced into the system. The intake on the roof does not appear to be large enough to 
provide the 2Ocfms recommended by ASHRE. An analysis should be performed to ensure 
adequate IAQ. 
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Plumbing 
No deficiencies observed. 

Electrical 
0 The electrical system distribution is very good, as 75 KVA transformers are installed on each 

floor. This will provide over 8 watts per sq. ft. of 120/208-office use power. 

0 The lightning protection electro-bar is not continuous and will not provide adequate 
protection. The interruption in the bar will disrupt the grounding of the system. 
See Photo Number 44  

ADA Compliance 
* The building is ADA compliant in most cases. However, the telephone in the elevators is not 

a hands free. This does not comply. 
See Photo Number 56 

0 The assembly room in the basement does not have horns and strobes. 

Life Safety 
0 As noted in previous facilities lock-outhag-out, and hazardous communications programs are 

not effectively being used. 

0 The fire escape stairs terminate into a dead end in the basement. A one way traffic gate must 
be installed on the first floor to prevent the continuation into the basement. 
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435 South Third Street Facility 
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This is a vacant facility. The purpose of the survey was to deternine the action required 
securing the buildings and preventing further decay of the structure. 

Q All electrical except that required to run the heating system should be cut off at the main 
breaker. 

e The roof top units not in use should be covered with plastic to prevent water infiltration. 

8 All sprinkler pipes should be wrapped in electric tape. 

e All water, except the sprinkler system, should be shut down and the lines drained. 

Q The heating system should be set back to SO degrees. 

e The roof should be placed under a roof management plan. The current leaks should be 
repaired to avoid decay of the roof and flooring structure. 

e Install iron gates on the doors and windows. 
See Photo Numbers 57, 58, 59, & 60 

8 Install razor wire on top of fence both front, rear and side parking lots. 

BL The exterior gothic fascia is in poor condition. If it is the intent to save this structure in its 
current style, immediate restoration efforts must occur. 
See Photo Numbers 61,62,63,& 64 
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Allmond Avenue Distribution Facility 
' _  . _  

Pavement and Site Condition (Poor to Fair) 
e The concrete paving is broken and depressed in many areas.. The existing concrete should be 

cut out; the sub-grade re-compacted and new 5,000 p.s.i. concrete placed. 
See Photo Numbers 65 & 66 

e The existing pavement ,joints are not filled. The joints should be cleaned and filled with 
silicone based concrete joint filler. 
See Photo Number 67 

Q The traffic arrows and directional traffic controls are faded. Suggest replacement with black 
traffic paint. The black traffic paint contains additional pigmentation and will last longer. 

_ -  
Exterior Walls Condition (Fair to Good) 
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e The cover the dock has been hit by trucks and is damaged. The edge should be repaired or 
covered with an aluminum channel. 
See Photo Numbers 68 &69 

e The wood truck bumpers are damaged and no longer provide protection for the dock. The 
wood bumpers should be replaced with rubberized dock bumpers to absorb the shock from 
trucks hitting the dock area, 

Woof Condition (Poor to Fair) 
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e These roofs should be placed under a roof management program. The exception is the roof 
over Engineering; this roof must be replaced. We suggest an EPDM, 60 mil membrane, fully 
adhered. 
See Photo Numbers 70,71, & 72 

Q The counter flashing is not secured at the top metal break. This detail will not survive high 
wind and will allow water to infiltrate under the flashing. 
See Photo Number 73 

0 Attempts have been made to caulk the top of the wall flashing. However, the material used is 
not appropriate for this use. The material must be cleaned off, and a silicone based sealer 
applied. 
See Photo Number 74 

5 The base sheet is turned up to the coping without a termination bar. This condition will crack 
and produce a leak. 
See Photo Number 75 
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e The caullung in the metal to masonry joints have failed and producing leaks. Due to the age 
of the caulk, the caulk must be removed, the joints cleaned and re-caulked. 

Structural Condition (Fair) 

e An interior load-bearing wall is rotating outward at the top. A structural analysis must be 
performed to determine the cause. However, the wall should be supported back to the slab 
with clip angles as a safety precaution. The space between the wall and the slab should be 
filled with backer rod and grouted. 
See Photo Number 76 & 77 

Q The ladder to the roof (upper section) has pulled away from the wall. It should be reattached 
ASAP. 

e The steel in the storage building has oxidized to the point of failure. This building is no 
longer safe. Immediate repair and or shoring is required. 

Building Interiors 
e The office interiors are dated. 

e Active roof leaks continue to stain ceilings. 
See Photo Numbers 78, & 79 

e Carpet and Paint should be scheduled within the next two (2) years. 
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Mechanical 

a The HVAC system utilizes roof top air-cooled roof top units, above ceiling units, and 
window units. An analysis of the complete system should be performed to recommend the 
most efficient solution to the comfort level problems the workers are currently experiencing. 
At least one of the roof top units utilizes a CFC refrigerant and should be replaced within the 
next two years I 
See Photo Numbers 80,81, Rt 82 

Electricat 
0 The electrical appears to be adequate for the current needs. However several open junction 

boxes and panels with open covers was observed. Additional discovery will be required to 
determine the extent of code and distribution concerns. 

ADA 
* The restrooms observed in this facility are not compliant. 

0 The narrow hall at the entrance to some restroom will have to be removed as will all lockers 
and benches. We suggest a full ADA study be completed with the focus on installing uni-sex 
compliant restrooms. 
See Photo Numbers 83,84,85, & 86 
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LOUISVILLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COSTlDEFERRED MAINTENANCE 

TOTAL FACILITY COST SUMMARY AND SPECIAL COSTS FOR ALL FACILITIES: 

SPECIAL COSTS FOR ALL FACILITIES: 

Painting Maintenance Agreement (Annual Cost) 

HVAC Maintenance Agreement (Annual Cost) 

Elevator Consultant (One Time Cost) 

Automated Work Order and Preventive Maintenance Program 

Roof Management Program (Up-Front Cost) 

Overhead Door Maintenance Agreement (Annual) 

OUtSOtJrCed Safety Training Program (Annual) 

TOTAL FACILITY COST SUMMARY: 

Immediate Short Term Long Term 
$1 35,000 

$50,000 

$1 2,000 

$35,000 

$35,000 

$25,000 

$8,000 

IMMEDIATE SHORT TERM LONG TERM 

$4,480,480 $2,296,000 $147,000 
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LOUISVILLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COST/DEFERRED MAINTENANCE 

CRESCENT HILL FACILITY 

Pavement Repairs see photos no. 3 and 4 

Point and Patch Exterior Walls see photo no. 5,6,7 % 8 

Pressure Grout Cracks see photo no. 5,6,7 IC 8 

Caulk Windows see photo no.10 

Repair to Soffits and Fascia see photo no 11 

Paint Exterior Wood Trim 

Repair Wrought Iron Handrails 

Slate Roof Repairs Immediate cost to stop leaks. 
Short term is restoration 

Built-Roof Replacement 
Immediate = 50% of 163,000sq.R. @ $4.00 per sq.R. 

Gutter Repair and Replacement 

Additional Roof Drains 

Window Replacement 

Repair Load Bearing Wall @ Steel Girder 

Clean and Paint Steel Framing immediate steel over filters 

Clean and Paint Piping immediate= piping over filters 

Interior Office Renovations 57,000 sq ft @ $12 

Chiller Replacement replace CFC refrigerant chiller 

Roof Top N C  unit Replacement 
Immediate= replacement of malfunctioning units 

Install New Sewer Lines 

Lighting Retrofit 

Dock Enclosures /Separators 

Variable Speed Drives 

HVAC I Mechanical Analysis 

Install Uni-Sex Restrooms 
Immediate = two restrooms @ $20,000 

Develop ADA Compliant Plan code required a plan on file 

FACILITY TOTALS: 

Immediate Short Term Long Term 
$45,000 $1 00,000 

$40,000 $75,000 

$10,000 $20,000 

$35,000 

$ioa,ooa 

$25,000 

$4,500 

$10,000 

$8,000 

$3,500 

$40,000 

$6,000 

$ 150,000 

$40,000 

$85,000 

$40.000 

$40,000 

$326,000 

$1 1,000 

$7,500 

$9,000 

$60,000 

$20,000 

$684.000 

$80,000 

$20,000 

$40,000 

$6,000 

$60,000 

$12,000 

$40,000 $40,000 

$6,000 

$1,006,000 $1,507,500 $1 11,000 
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LQUlSVlLLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COSTlDEFERRED MAINTENANCE 

B.E. PAYNE FACILITY 

Replace Concrete @ Dock see photo no.27 

Replace Concrete Walks see photo no.28 

Repair Asphalt @ loading door 

Repair Drive To Loading Dock 

Repair Asphalt @ Main Parking Lot 

Repair Rails at Wall and Steps 

Caulk Seams  In the Aluminum Fascia 

Point and Patch Masonry 

Structural Analysis of Wall Rotation 

Roof Replacement 
Filter bldg.- 30,000sq.ft @ $4.00. 
Offrce 20,000 sq. ft. @ $4 00 

RepairlReplace downspouts 

Repair window mullions 

Re-Caulk Windows 

Caulk Slab to Wall Joint 

Repair Terrazzo Floor 

FACILITY TOTALS: 

Immediate Short Term Long Term 
$4,000 

$3,000 

$2,500 

$1 5,000 

$8,000 

$3,500 

$2,500 

$16,000 

$2,500 

$120,000 
$80,000 

$1,500 

$3,000 

$8,000 

$1,500 

$5,000 -- 

$175,000 $101,000 $0 
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LOUISVILLE WATER COMPANY 
FAClLlN SURVEY 

ESTIMATED COSTIDEFERRED MAINTENANCE 

MIDDLETOWN FAClLlN 

Install Guard Post 

Repair to Side Walks 

Remove Dead Trees 

Repair Fences 

Repairs to Material Storage Bldg. see photo no 32, 33 34 

Clean and Paint Water Tank 

Repair Exterior Wall Panels and Soffit 

Install Containment Curb at Truck Wash 

Roof Management System immediate repairs = 

Re-Caulk Windows 

ADA Improvements convert existing restroom, provide access 

FACILITY TOTALS: 

immediate Short Term Long Term 
$2,500 

$5,000 

$3,000 

$3,500 

$5,500 

$5,500 

$6,000 

$3,000 

$2.500 

$2,500 

$3,000 

$12,000 

$22,000 $32,000 $0 
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LOUISVILLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COST/DEFERRED MAINTENANCE 

550 SOUTH THIRD STREET 

Seal Parking Garage Wall Light Fixtures 

Move Irrigation Heads 

Install Wind Gauge 

Clean and Re-Paving Railing 

Install Cover on Garage Steps 

Install Ball Bearings on Rails 

Re-Strip Parking Garage 

Exterior Wall Repairs 

Additional Roof Protection 

Install Termination Bar on wall at the Skylight 

Repair Bubbles in Turned-Up Base Flashing 

Repair Flashing 

Extend Lightning Protection 

Repair water damaged drywall 

Install outside Carners 

Correct termination of drywall at the window headers 

FACILITY TOTALS: 

Waterproof Foundation Wall 

Immediate 
$500 

$1,000 

$2,000 

$3,500 

$1 5,000 

$600 

$4,000 

$6,000 

$900 

$750 

$500 

$2,500 

$600 

$3,500 

$900 

Short Term Long Term 
(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should fall under Warranty) 

(Should Fall under Warranty) 

(Should Fall under Warranty) 

$1,500 (Should fall under Warranty) 

$43,750 $0 $0 

$5,000--$200,000 (Should fall under Warranty) 
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LOUISVILLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COSTlDEFERRED MAINTENANCE 

435 SOUTH THIRD STREET FACILITY 

Turn off non-required electrical 
Immediate Short Term Long Term 
$500 

$1,000 

Install elec. Tape on Sprinkler Pipe $600 

Turn off water and drain pipes 

Roof Management Program 
20,000 @ $. 15 
Replacement 20,000 @ 6.00 

Install Iron Gates and Bars 

Install Razor Wire 

Repairs to Fascia 

FACILITY TOTALS: 

$700 

$3,000 

$1 20,000 

$17,000 

$900 

$100,000 

$123,700 $120,000 $0 
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LOUISVILLE WATER COMPANY 
FACILITY SURVEY 

ESTIMATED COST/DEFERRED MAINTENANCE 

ALLMOND AVENUE FACILITY 

Concrete and Joint Repairs see photos no. 65, 66 
Immediate = repairs to asphalt 
Short term= drives and new topping 

Traffic Marking 

Repairs to Dock Cover see photo no 68,69 

install Truck Bumpers 

Roof Management Plan 57,000 @ 15 

Roof Replacement 30,000 sq. ft. @ 6.00 

Caulk Windows 

Correct Rotating Wall tie wail to slab, grout crack 

Repair Roof Ladder 

Replace storage bldg Repairs exceed value of bldg 

Renovate Offices 30,000 sq f l  @ $12 

HVAC Modernization 
Immediate = 30,000 sq.ft X $85 
Short term 50,000 sq f i  X $65  

ADA Improvements unisex restroom at $1 2,000 each 

FACILITY TOTALS: 

Immediate Short Term Long Term 
$25,000 $1 25,000 

$2,500 

$6,000 

$4,000 

$8,550 

$180 

$7.000 

$7,000 

$300 

$30,000 

$360,000 

$25,500 
$32,500 

$12,000 $36,000 
~ 

$1 10,030 $535,500 $3 6,O 0 0 
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SECTION ES 

Executive ummary 

At 180 mgd firm capacity, the Crescent Hill Water Treatment Plant (CHWTP) is the primary 
source of treated water for the Louisville Water Company (LWC). The second source of 
treated water comes from the BE Payne Water Treatment Plant (REPTNTP) with a firm 
capacity of 45 mgd. LWC retained CHZM HILL in association with Quest Engineers to 
evaluate the present drainage and salids handling system for CHWTP. This report presents 
the findings of the evaluation and proposed recommendations for improvements. 

The present drainage and solids handling facilities were inspected and inventoried, and 
process wastewater streams were sampled and analyzed to characterize CHw?p 
wastewater. Regulations pertaining to drinking water standards and potential impacts of 
wastewater disposal were reviewed and summarized. Drainage and solids handling 
operations were evaluated to idenhfy potential areas needing improvement or opportunities 
to reduce wastewater volume. LWC practices were compared to five similar water 
treatment plants owned and operated by other utilities. The current method of solids 
handling and disposal was compared on a capital and annual cost basis to two alternative 
methods. Conclusions and recomenda tions were prepared and are presented below. 

Overview of Recommendations 
The following canclusions and recommendations are concisely presented in the sequence of 
general need to implement. Some recommendations are dependent on others being 
implemented first. These are presented in more detail in Section 8. 

i 

1. Develop plan for lagoon operation, filling sequence, and cleaning. Three aIternative 
long-term disposal methods and their life cycIe costs were investigated for CHWTP 
process wastewater-1) continuation of piping wastewater to t he  REP lagoons with 
mechanical removal of dewa fered solids and land disposal; 2) disposal to the MSD 
system; and 3) construction of mechanical hckening and dewatering system near 
C W T P  with land disposal of solids. The present method of lagooning was by far the 
most cost-effective from a capital and annual cost basis and should be continued. 
However, many maintenance activities will saon be needed to keep this system in good 
functioning order. One of the major maintenance activities will be to clean the BEPWTP 
lagoons. Overall, the lagoons are about three-fourths filled, and at the current rate of 
solids production all lagoons will be filled in less than 8 years if nane are cleaned. 
Lagoon No. 2 is the most completely filled lagoon and should be cleaned first, which 
will require an estimated cost of $3.6 million for excavation and disposal. A land 
disposal (monofill) site should be investigated as the most cost-effective means of 
disposing of water treatment residuals. 

/ 

2. Conduct a geotechnical investigation of Lagoon No. 1 and 4 to determine if they are 
leaking, as reported, and complete berm repairs if needed. It would be prudent to make /”‘ 
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3. 

/ 

d4. 

5. 

6 .  

7. 

8. 

9. 

needed repairs as soon as  possible while the lagoons are out of service and before they 
are needed. 

Modify BEPWTP backwash drain piping to allow discharge from Lagoon No. 3 to 
Lagoons No. 1 and 2, and modify the collector box drain to divert water from Lagoon 
No. 2 to Lagoon No. 1. The estima led cost of modifying the 42-inch backwash drainage 
system is $265,000. A cost estimate for the collector box drainage improvements was not 
prepared because the requirements are not well defined; however, a gravity drainpipe to 
Lagoon No. 1 would be a nominal cost, if pumping was not required. 

Build new backwash water holding tank and pump station. Presently, filter backwash 
water must be routed through the backwash hold tank to avoid a n  overflow into the 
MSD combined sewer system. This places the plant in a vulnerable condition should 
maintenance problem occur in the backwash wastewater drainage system. A volume of 
0.6 MG, equal to the existing tank is recommended to operate in parallel with existing 
tank to provide flexibility in operations and to be adequately sized for use beyond 2010. 
The new tank would be interconnected with the backwash drainpipe presently flowing 
into the existing tank. A new solids-handling pump station would be connected to both 
tanks so that either tank could be removed from service without intempting filter 
backwashing. 

Develop and use the Zorn Avenue Lagoon. Based on a hydraulic computer model 
investigation, the 24inch drainage pipeline in its present state will be unable to 
transport to the lagoons the projected filter backwash wastewater plus the basin sludge 
flows. The model indicates that an overflow at  the manhole connected to the coagulation 
sludge line in Reservoir Avenue and at the weir boxes in the Coagulation Control 
Houses would result. The predicted overflow condition at the weir boxes could be 
reduced or eliminated by improving the carrying capacity of the 24-inch pipeline. 
Construction of the Zom Avenue lagoon would be the first step to inspecting or making 
improvements to the 24-inch pipeline. Once the lagoon is completed and placed in 
service, the 24-inch pipeline could be removed from service for inspections and 
maintenance. The estimated cost to construct this lagoon is $500,000. 

Check air release valves on 24-inch pipeline to REP lagoons. Air may be trapped a t  
high points in the pipeline. Replace valves and bleed off trapped air if inoperative valves 
are found. 

Inspect sludge and drain pipelines using a TV camera. Solids deposition is suspected 
to be the cause of the poor carrying capacity of the drainage system. To determine the 
extent of solids deposition and cleaning requirements, all drain and sludge lines should 
be inspected by TV, starting with the 24-inch pipeline to BEP Lagoons. The coagulation 
sludge and backwash wastewater could be converted to the drainage pipeline while 
inspections are conducted. 

Improve pipeline capacity by jet  cleaning or pigging. 

Instal1 flow rate metering for each of the 14 basin sludge flows at their weir boxes. 
Slttdge flows out of identical basins appears to be highly variable because flow rate 
measurements are difficult to take. An ultrasonic flowmeter could be installed and 
programmed for each type of weir used and would provide a direct readout. The pump 
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discharge flow rate out of the backwash holding tank should be measured with a 
magnetic flowmeter on the 12- and 20-inch lines. Alternatively, a single pipeline leaving 
the pump station could be metered before i t  splits into the 12- and 20-inch force mains. 
The backwash holding tank level should also be monitored. 

10. Establish target basin sludge flows of 0.25 and 0.35 mgd, each, for the North and South 
Coagula tion Basins, respectively, and 0.1 mgd, each, for the softening basins. This will 
be an initial target vaIue. These values should be further reduced, if possible to do 
without clogging sludge lines. Adding flow rate measurement will facilitate testing for 
optimum sludge flow rates. If softening is resumed in any of the basins the target sludge 
flow rate should be increased to 0.3 mgd per basin based on an tjcipated solids loading. 

11. Clean and remove vegetation from the lagoons. ?he vegetation restricts visibility and 
ability to determine condition of the lagoons. When the lagoons are to be cleaned the 
vegetation will hamper the cleaning process. The resuIting vegetative debris intermixed 
with the residuals may not be compatible with the intended use of the solids or the 
disposal site. The trees attract beavers, which can result in more maintenance to clean 
out debris from the outlet structures. As a result, all lagoons should be kept clean 01 
vegetation. Once cleaned the vegetation may be discouraged from returning by 
maintaining a foot or so of water above the bottom or accumulated solids in the bottom. 
The underdrain pipe that discharges into the outlet shicture may need to be plugged or 
valved off to maintain a certain level of wa ter. 

12. Improve 24-inch pipeline reliability along River Road by installing a double-barrel 
configuration a t  problem areas such as Harrods Creek or other creek crossings. Valved 
connections with pig launchers would be installed ab each end of the two barrels and 
either barrel could be inspected or cIeaned while the other was kept in service. The 
estimated cost to install a parallel pipeline a t  a 150-foot-long creek crossing using jack- 
and-bore installation with 30-inch casing, fittings, four isolation valves, two pig 
launchers and appurtenances is $235,000 per crossing. 

13. Remove cover of existing backwash holding tank. Because the tank used to be a clear 
well, it is covered and below grade. The cover hampers maintenance and cleaning and 
the pumps are also difficult to access. The walls would be extended above grade with 
handrails on top to facilitate operation and maintenance of the tank 

14. Exercise valves and paint metalwork in the lagoons at BEPWTP. 

15. Conduct total suspended solids (TSS) sampling of the softening basin sludge flows 
on a regular schedule so that a relationship between sludge flow rates, Lime dosage, and 
TSS concentrations can be established. This relationship will allow solids production to 
be more accurately projected. 

16. Replace sludge butterfly valves with V-port plug vaIve or L Series knife gate valve with 
a V-port that is designed for flow control of slurries, bofh manufactured by DeZurik. 
The existing valves do not provide good control of flow rates. Consider automating 
flushing of the sludge lines to reduce overall volume wasted. 
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17. Construct new higher manhole on LWC property connected to the coagulation sludge 
pipeline and seal off existing manhole that overflows. A higher manhole will permit a 
higher driving head in the coagulation sludge pipeline to increase its carrying capacity. 

18. Establish filtered water turbidity goaIs and investigate feasibility of filter-to-waste. 
The turbidity limits for individual filters established by the Interim Enhanced 
Surface Water Treatment Rule (IESWTR) require filters by December 2001 to become 
sufficiently ripened to produce filtered water initially below 1.0 NTU, and below 0.5 
NTU after 4 hours of operation. Presently, filters are reportediy producing water a t  
less than025 NTU immediately after backwash, which will comply with the rule. If 
turbidity levels are lowered further in future regulations, or if voluntary strategies, 
such as the Partnership for Safe Water Program, are adopted resulting in lower 
target turbidity levels, the feasibility to provide filter-to-waste or some type of filter 
media conditioning should be investigated. Establish LWC goals for filtered water 
turbidity and deternine what filter renovations and operating modifications are 
required to meet the goals. Conduct turbidity profiling for all filters to determine 
duration of filter media ripening after backwashing and whether or not FTW could 
improve filtered water quality. If FTW appears to be feasible, consider a pumped FTW 
system that would keep FTW water isolated f.rom other process wastewater so that FTW 
could be recycled. 

19. Investigate the feasibility of improving filter backwash effectiveness by increasing 
rate and shortening dura tion. 

20. Investigate the feasibility of longer filter runs, if turbidity breakthrough and excessive 
head losses do not occur. 

21. Investigate the feasibility af higher filtration rates, again if turbidity breakthrough and 
excessive head losses do not occur. 

22. Consider resuming the practice of recycling backwash water to the raw water reservoir 
ta si,gnificantly reduce process wastewater flows. Although many utilities are now 
avoiding this practice because of the threat of Ginrdin and Cryptosporidium cysts being 
recycled to the plant influent in greater concentra tion, recycle to the raw water 
reservoirs in C W T P  appears to be permissible under the proposed FBR Rule. Before 
considering this practice again, however, filter backwash water should be sampled for 
Ginrdilr and Cnyptosparidiirm and compared to occurrence in the raw water. 

23. Provide basin transfer pumps to significantly reduce the amount of water to be drained 
when emptymg basins. One pump could be installed and shared for each of the three 
basin groups to withdraw the fop two-thirds of the basin water and discharge to the 
basin influent flume. Alternatively, a portable pump could be used. 

24. Develop a ptan for cleaning the raw water reservoir at regular, more frequent intervals 
than done in the past (e.g. no less often than every five years) so that the cleaning 
projects will be simpler and quicker. When time to clean again, use manual wash down 
to drainage to avoid damaging the plastic liner. Other methods of cleaning could be 
used if certain precautions to protect the plastic liner are followed. 
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25. Consider a 3-inch concrete protective layer in the bottom of the reservoir after the next 
scheduled cleaning. If manual cleaning is still considered too labor intensive and time 
consuming even if the reservoir basins are cleaned mare frequently, a concrete overlay 
should be installed to protect the h e r  from more invasive methods of cleaning+ The 
concrete overlay will avoid expensive liner repair costs and prolong the liner's life. This 
protection may be useful for either dredging or mechanical cleaning. Assuming a 
bottom surface area of about 700,000 square feet in both basins, total cost would be 
$1,400,000. 
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SECTION 1 

Introduction 

At 180 mgd firm capacity, the Crescent Hill Water Treatment Plant (CHWT") is the primary 
source of treated water for the Louisville Water Company (LWC). The second source of 
treated water comes from the BE Payne Water Treatment Plant (BEPWTP) with a firm 
capacity of 45 rngd. LWC retained CH2M HILL in association with Quest Engineers to 
evaluate the present drainage and solids handling system for CKWTP. This report presents 
the findings of the evaluation and proposed recommendations for improvements. 

The project objectives consist of the fallowing activities: 

Inventory existing drainage and solids handling systems 
Profile individual waste streams by water quality characteristics 
Provide an update on current and proposed residual management regulations 
Evaluate several issues pertaining to process wastewater operations 
Recommend a method of raw water reservoir cleaning 
Compare LWC's solids handling operations to industry standards 
Investigate alternative process wastewater disposal options, and 
Prepare a conceptual design report 

The report is organized by groups of activities as follows: 

Section 2 describes the waste streams generated from C W T P  including existing and Y " 

projected flow rates and water quality characteristics 

Section 3 describes the existing drainage and solids handling facilities and their life 
expectancy. 

Section 4 addresses several aspects of the drainage and solids handling operations, 
including flow rate monitoring recommendations, impacts of backwash and sludge 
handling operations, opportunities for reducing process wastewater, assessment of lagoons 
and the drainage system to the lagoons, and raw wafer reservoir cleaning. 

Section 5 presents the results of a survey of solids handling practices in other utilities. 

Section 6 provides an update on several regulations that could impact solids handling 
operations. 

Section 7 investigates alternative process wastewater disposal options and compares their 
costs. 

Section 8 presents the conclusions and recommendatians 



SECTION 2 

WTP Flow Rates and Wastewater Stream 
Profiles 

WTP Flow Rates 
Wastewater streams are dependent an 
plant production rates. Table 2-1 shows 
the current plant firm capacities 
(maximum design flow rates), minimum 
flow rates, and projected ten-year 
average flows for both plants. For the 
next 10 years, the C H W P  is estimated to 
produce an average of 114 mgd. The 10- 
year average flow was assumed to 
coincide with the projected flaw rate for 
the midpoint of the l&year period, or 
2005. Table 2-2 presents the historical 
water production rates at both plants 
from 1976 to 1999. After a periad of 
declining production, the most recent 10 
years of flow records show steady 

TABLE 2-1 
WTP Capacities and Design Flow Rates 

BE Crescent 
Flow Rate Condition Payne Hill Total 

Maximum Design Flow 60 240 300 
Rate, rngd 

--- -- 

Firm Flaw Rate, mgd 45 180 225 

Minimum Flow Rate, 16 90 106 
mgd 

Projected 10-year 40 114 154 
average flaw rate, mgd 

_I_ 

growth. Using multiple regression for the last 10 years of flow records, production rates for 
both plants are projected for the next 10 years in Table 2-2. Th.rough 2005 these projections 
track well with the 1995 Facilities Plan; however, the growth projected by the facilities plan 
flattens out a t  this point while Table 2-2 shows continued growth. Figure 2-1 presents the 
last 10 years of data and the projected production rates through Year 2010, assuming linear 
growth. 

Process Wastewater Flow Streams 
Several sources of process wastewater are generated in CHWTP. 'The projected water production 
rates were reviewed to compute what future wastewater flows wiU occur in CT-€WTP. The 
historical plant production rates were reviewed and future production was projected. A list of the 
process wastewater faalities is provided in Table 2-3. 

Presedimentation 
Heavy solids settle out by gravity in the two raw water reservoirs, which have a total 
volume of 106 MG. When the reservoirs are drained and cleaned there is an enormous 
amount of water that first must be disposed, then the solids have to be removed. The North 
Reservoir has been recently lined to prevent leakage. The South Reservoir has been 
dewatered and cleaned and will soon be relined as well. ?'he reservoir drainage system 
connects to a 36-inch pipe in Reservoir Avenue, roughly 11,000 feet long, traveLing down 
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2 TABLE2-2 
Total Water Produced 

Year C H W P  BEPWTP Total % BEP 
MGtyear MGD MG/ye% MGD MGtyear MGD 

1976 46,043 126 0 46,043 126 0.0% 
1977 49,066 134 886 2.4 49,952 137 I .8% 

1978 43,009 118 4,174 11.4 47,183 129 8.8% 
1979 41,063 113 4,760 13 0 45,823 126 10.4% 

1980 4 1,389 113 5,510 15.1 46,899 128 11.7% 

1981 37,202 7 02 6,661 18.2 43,863 I20  15.2% 

1982 37,271 1 02 8,181 22.4 45,453 125 18.0% 

1983 37,635 103 8,162 22 4 45,797 125 17.8% 

1984 37,742 103 7,777 21.3 45,518 125 17.1 Yo 

1985 37,156 102 7,596 20.8 44,752 123 17.0% 

1986 39,516 108 4,950 13.6 44,466 122 11.1% 

1987 38,273 105 6,877 18.8 45,150 124 15.2% 

1988 38,106 104 7,461 20.4 45,567 125 16.4% 

1989 36,213 99 6,798 18.6 43,012 118 15.8% 
1990 37,082 102 7,374 20.2 44,456 122 16.6% 
1991 36.905 101 9,093 24 9 45,998 126 19.8% 

1992 35,058 96 8,310 22 8 43,368 119 19.2% 

1993 36,616 100 8,730 23.9 45,346 124 19.3% 

7994 40,248 110 8,625 23.6 48,872 134 17.6% 

1995 38,109 104 10,342 28.3 48,451 133 2 1.3% 

1996 38,396 105 9.987 27.4 48,383 133 20 6% 

1997 38,842 106 10,434 28.6 49,276 135 2 1.2% 
1998 38,258 105 11,429 31.3 49,686 136 23.0% 
1999 40 435 12,937 35.6 53,431 146 24.3% 

54,310 ' 149 24.9% 

56,065 . 154 25.9% 

16,025 - . 43.9 

Flow Projection Equations: 
CHWTP: : 374.32~ i 35936 
BEPWTP: : 503.4~ + 6963.4 

1-1 Projected data 
Note: 1999 was a drought year 



2. WATER TREATMENT PUNT FLOW RATES AND WASTEWATER STREAM PROFKES 

TABLE 2.3 
Process Wastewater Disposal Facilities 

- 
Comments - Facility Qty SizeIDiameterlLength 

Pbelines 
1 36 inches; 11,000 feet From reservoir basins to the future 

Zorn Ave. lagoon site and outfall 
$ cast iron pipe reservoir drain 

long 

Discharge from basins to sludge draw 
off weir tanks 

North Coagulation Basin sludge 4 16 inches 
collection pipelines 

Discharge from basins to sludge draw- 
off weir tanks 

South Coagulation Basin sludge 4 20 inches 
collection pipelines 

Discharge from weir tanks to 16-inch 
coagulation basin sludge pipeline 

Coagulation sludge draw-off 4 12 inches 
tank drains 

Concrete pipe coagiilation basin 1 16 inches; 1,015 feet long Connects North and South 
sludge pipeline Coagulation Basins to drain line 

coagulation sludge pipeline 1 30 inches; 8,100 feet long Connects to the 24Cinch BEP Lagoon 2- pipeline in Zorn Ave. 

Backwash wastewater drain 1 60 inches reducing to 42 Discharges to backwash water holding 
inches tank 

6 8inches Discharge to sludge draw-off weir 
tanks 

Discharges into wash water holding 
tank 

Terminate and connect into 30-inch 
wash water drain in Reseivoir Ave. 

In parallel with coagulation basin and 
reservoir drainage pipelines 

Begins at Zorn Ave, and terminates at 
Lagoon No. 1. 

Softening basin sludge 
collection pipelines 

1 12 inches Softening basin sludge draw-off 

2 12 and 20 inches; 2,540 
feet long in parallel 

Backwash Water Holding Basin 
force mains 

1 30 inches; 8,100 feet long Backwash Water Holding Tank 
gravity drain 

1 24 inches, 35,450 feet 
long 

BE Payne Lagoon pipeline 

Filter Backwash Water 
Backwash Water Holding Tank Collects filter backwash water and 

softening basin sludge 

Other pumps in tank are not in use. 

1 0.8 MG 

3 2 mgd quick-disconnect 
solids handling pumps 

Backwash Water Holding Tank 
Pumps 

Lagoons 
BE Payne Lagoons 

Zorn Lagoon (future) 

4 Combined area: 44 acres See Table 3-4 for additional data 

Site needs to be developed 1 Approximate area is 3.5 
acres 

Me fro politan Sewer District 
MSD direct connection to 
Backwash Holding Tank 

Only used in emergencies. Discharges 
lo combined sewer system. 

Design is underway to provide a raw 
water reservoir drainage system of up 
to 24 mgd capacity. 

I 42 inches, gradually 
increasing to 7 27 inches 

1 30-inch outlet Raw water reservoir aUXi!iaV 
drain (planned) 



2. WATER TREATMENT PLANT FLOW RATES AND WASTEWAER STREAM PROFILES 
I_ - 

Zom Avenue to a future lagoon site on the Zorn Avenue Pump Station site and continuing 
to a permitted outfall to the Ohio River. At this point through different valving 
configurations, drainage water can be diverted to a 35,45O-foot, 24-inch pipeline that 
transports sludge by gravity to four lagoons behind BEPWTP, or to the outfall into the Ohio 
River adjacent to the Zom Avenue Pump Station. The drainage systems for the coagulation 
basins also connect to the same 36-inch pipeline in Reservoir Avenue. 

Coagulation 
There are four North and four South Coagulation Basins. The basins within each of the 
two groups are equally sized, but the South Group is 39 percent larger than the North 
Group in basin volume and surface area. Each basin is equipped with mechanical sludge 
scrapers that move sludge to a hopper at the center of the basin. The north basins each 
have a 16-inch sludge drain line that discharges into a V-notch weir box so that flow can 
be observed and monitored. The south basins each have a 20-inch sludge drain line that 
discharges into a V-notch weir box. Each weir box has a butterfly valve used for 
manually controlling sludge flow rate. The valves do not consistently control flow rates. 
They must be frequently operated to flush the lines to prevent clogging, which often 
causes inconsistent sludge flows. 

Sludge flow rates are not precisely measured at the weirs but are visually observed in an 
attempt to balance flow rates among all basins. After weir overflow the sludge is collected 
into a 8,100-foot, 30-inch pipeline parallel to the 36-inch drain Line that ako terminates at 
Zom Avenue and River Road. At the termination point it also connects to the 24-inch 
pipeline routed to the lagoons. 

333titr;ing 
There are six equal-size softening basins on the south side of C € 3 " .  Sludge handling is 
similar to the coagulation basins in that there are mechanical sludge scrapers that move 
sludge to a central hopper and sludge drains continuously into weir boxes. Softening has 
not been practiced for several years. Only small dosages of lime are currently added for pH 
adjustment. As a result, the solids loading from Lhe softening basins is small compared to 
the coagulation basins. 

Coagulation and Softening Sludge Flows 
In 1980 coagulation and softening sludge flow rates were monitored and recorded. The 
results are shown in Table 2-4. An average of 0.21 mgd for the coagulation basins and 
0.23 mgd far the softening basins was recorded in 1980. These flow rates amounted to 2.7 
percent of total water production that year for coagulation and softening sludge flow 
rates combined. 

The sludge flow rates of all basins were measured on two occasions in April 2000 to 
compare with the 1980 data. Table 2-5 shows the measurements taken and computes an 
average waste sludge flow rate for all basins that were in service. The table also shows the 
flow rates that were assumed in the past as a result of old operating data. The actual 
measurements from 1980 and April 2000 are similar, but less than the flow rates assumed in 
the past. For example, Table 2-6 summarizes the basin characteristics and flow rate 
comparisons. Comparing April 2000 to 1980, the coagulation sludge flow rate has increased 
and the softening sludge flow rate has decreased, making the overall wastewater flow rate 
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2 WATER TREAThENT PUNT FLOW RATES AND W A S W A T E R  STREAM PROFILES 
_I_ 

about the same as a percent of total water produced (2.7 versus 2.86 percent, respectively) in 
bath years. Sludge flow rates for both years were considerably less than the assumed flow 
rates, which were 4.55 percent of total water produced. 

The ideal or target flow rates for basin sludge flows should be as low as possible without 
allowing the sludge drain lines to clog. 

TABLE 2-4 
Basin Sludge Flows for 1980 

-_-_-- 
Total Water Treated, MG Coagulated Sludge, MG Softening Sludge, MG 

3,482 46.9 46.5 
.---- Month 

January 

February 

March 

3,344 43.8 43.5 

3,707 46.9 46 5 

April 

May 

Jim? 

July 

August 

September 

October 

3,375 

3,551 

3,668 

3,876 

3,787 

3,365 

3,119 

48.1 

52.5 

51.8 

53.6 

53.6 

50.8 

49.9 

37.6 

34.0 

30.0 

45.5 

40.5 

45.0 

46.3 

2,962 51.8 45.0 November 

46.5 

47,185 603.3 506.9 
I 

December 2,949 53.6 
-.-- 

Total 

3,432 50.3 42.2 Average 

Rate, mgd 

Max month 

1 7 2.84 

3,876 

1.65 7.39 

MaxIAvg l"13 

0.21 0.23 Avg. Rate per Basin, mgd 

1.46% 1.23% Percent of Total Treated 



, TABLE 2-5 
Field-Measured Basin Sludge Flow Rates 

____ 

Weir Sludge Flows, mgd V-notch ---- 
Weir No. Angle, deg. -Assumed 04/04/2000 0411312000 Average Location 

1 60 0.400 0.105 0 239 0.172 

2 60 0.400 0 216 0.239 0.228 

3 60 0.400 0.338 0 586 0.462 

4 60 0 400 0.148 0.338 0.243 
Average 0.400 0.202 0.351 0.276 

Subtotal ___ 
5 60 0.400 0.288 0.518 0.403 
6 60 0.400 0.288 0.1 66 0 227 

7 60 0.400 NS NS NS 
8 60 0.400 0.393 0.343 0 368 

Average 0.400 0.323 0.342 0.333 

North Coag. Basin 

North Coag. Basin 

North Coag. Basin 

North Coag Basin 

1.60 0.81 1.40 1.11 --- 
South Coag. Basin 

South Coag Basin 

South Coag. Basin 

South Caag. Basin 

S u bt of a I 1.60 0.97 1.03 1-00 
1 90 0.300 0.181 0 181 0.181 

2 90 0.300 0 075 0 104 0.089 

Softening Basin 

Softening Basin 

Softening Basin 
softening Basin 4 90 0.300 NS NS NS 

Softening Basin 6 90 0.300 0.050 0.104 0.077 

Average 0.300 0.103 0.1 43 0.123 

Subtotal 1.800 0.41 0 0.570 0.490 

3 90 0 300 0 104 0 181 0.143 

Softening Basin 5 90 0 300 N S  NS NS 

TOTAL 5.00 2.1 9 3.00 2.59 - 
NS = Not in service 



4 TABLE2-6 
Basin Sludge Flow Rate Summary 

NoFth Coag. South Coag. Softening 
Source- Basins Basins Basins Total - 

Quantity 4 4 6 14 

Surlace area, sq. feet 20,736 28,900 22,500 

Basin volume, each, gallons 2,327,000 3,243,000 2.693,OOO 

25.0 35.0 40.0 240 Process treatment capacity, mgd 

Hydraulic capacity, each, mgda 18.8 26.2 30.0 

Total hydraulic capacity, mgdb 75.2 104 8 180 0 180.0 

0.40 , 0 30 Assumed sludge flow rate per basin, mgd 0.40 

Tolal assumed sludge flow rate per basin group, mgd 1.6 1.6 1 .a 5.0 

4.55% - Percent of assumed sludge flowlcurrentvg. production rate 3.48% 2.50% 1.64% 

Average fieMmeasured sludge flow rate per basin, rngd 0.28 0.33 0 12 

Field-measured sludge flow rate per basin group. mgd 1.11 1.33 0.74 3.17 

Percent of field-measured sludge flow/total production' 2.39% 2.06% 0.66% 2.86% 

Sludge flow rates per basin for 1980, mgd 0.21 0 21 0.23 

Sludge flow rates per basin group for 1980, mgd 0.83 0 83 139 3 04 
I 

Percent of recorded sludge flow for 1980/total productionCe - 1.75% 1.26% 1.23% 2.70% 

Notes: 
aCoagulation basin hydraulic loading rate, gpm/sf 0.6295 
bPlant design flow rate, mgd 
'Sludge flows field-measured twice in April 2000 

eAverage WIP production rate in 1980, mgd 

180 

dAverage WTP production rate assumed for April 2000, mgd 

'Current average WTP production rate, mgd 

111 
113 
110 
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Filter Backwash Wastewater 
CHWTP has 33 rapid sand filters 
configured in three groups (see Table 
2-7). Filter backwash water is 
discharged in to an 800,000-gallon 
wash water holding tank that is 
below ground. Sludge from the 
softening basins also flows by Group Units rngd hours Volume, gal 
gravity into the wash water holding 
tank. The combined wastewater is 

TABLE 2-7 
Rapid Sand Filters 

I 

NO. Target 
of Capacity, Run Time, Backwash 

I - - 
North 12 3 72 192.650 

pimped out of the tank by three 2- South 6 6 96 385,300 

mgd, quick-disconnect, submersible East 15 6 120 385,300 
pumps. Three additional sludge 
pumps are inside the holding tank 
but are not used. The pimped wastewater is discharged into parallel 2,540-foot, 12- and 20- 
inch force mains that tie into a second 30-inch gravity main in Reservoir Avenue, although 
connection to other pipelines is possible through different valving configurations. Similar to 
the %-inch basin drain and 30-inch coagulation sludge pipelines, the 30-inch backwash 
wastewater pipeline terminates at Zom Avenue and River Road and connects to the 24-inch 
pipeline routed to the lagoons. 

- __- 

The characteristics of the filters are s i m a r i z e d  in Table 2-8. For projecting fuhue 
backwashing wastewater volume, the water production rates per filter per backwash cycle 
were computed in the table. The current target duration of each group of filters was taken 
into consideration and the volume of wastewater generated is shown as a percent of total 
wafer filtered. To evaluate wash water holding tank and conveyance facilities, a maximum 
flow condition was estimated based on a 2-week maximum flow event that would be 
expected to occur in the summer time. The 2-week maximum flow peaking factor was 
assumed to be 1.25, based on the maximum month-to-average demand peaking ratio being 
between 1.1 and 1.2. Based on the 2-week maximum flow rate, a selection of filters from 
each group was assumed to be in operation and the number of filters to be backwashed was 
determined. Backwash volLune was calculated from these assumptions. 

Others 
There are other process wastewater flow streams, such as sample streams, basin wash 
downs, and flushing, brit these are insigruficant volumes in regard to disposal and are not 
addressed in this report. 

Water Quality Analyses 
A description of each waste stream indicating water quality characteristics was prepared. 
One round of samples as shown in Table 2-9 were collected on April 4,2000, with the 
assistance of LWC staff. Samples were analyzed for the Kentucky Pollutant Discharge 
Elimination System (KPDES) discharge permit monitoring parameters of to tal suspended 
solids, pH, and total chlorine residual by a local laboratory service, EnviroData Group. 
Biochemical oxygen demand (BOD) was analyzed on selected samples. The results are 
summarized in Table 2-9. 

MKU003670154 DOW2 2.9 
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TABLE 2-9 
Laboratory Results for Physical and BOD Analyses 

-.- 
Total Chlorine Total Suspended Turbidity, Boos 

Sample Location P" Residual, mglL Solids, m g k  NTU mglL --- 
South Coag. Influent 7.2 c 0.020 29 

South Coag. Weir No.8 7.1 < 0.020 51 

South Coag. Weir No. 5 7.0 z 0.020 332 

South Coag. Weir No. 6 7.1 c 0.020 49 

South Coag. Weir Composite 7.2 c 0.020 52 < l  
-- _ _ _ _  

North Coag. Influent 7.3 .c 0.020 25 

North Coag. Weir No. 1 7.3 < 0.020 636 

North Coag. Weir No. 2 7.3 < 0.020 120 

North Caag. Weir No. 3 7.3 c 0.020 333 

North Coag. Weir No. 4 7.3 c a020 88 

Softening Influent 1-4 7.6 2.3 c 3  

Softening Influent 5-6 7.3 2.7 3 

North Coag. Weir Composite 7.3 < 0.020 752 2 
-I 

Softening Weir No 1 8.1 2.2 84 

Softening Weir No. 2 8.9 2.6 11 

Softening Weir No. 3 8.7 2.5 12 

Softening Weir No. 6 7.8 2.3 4 

< l  - 
Softening Weir Composite 8.4 2.6 17 - 

South Filter Influent 8.2 1.2 c 3  1 .o 
East Filler influent 8.2 2.2 9.0 1.0 

North Filter Influent 8.2 2.1 c 3  1.5 

Filter Influent Composite 8.2 3.2 < 3  1.0 c 1  

Wash Water Holding Tank 8.1 1.9 441 c i  

Lagoon No. 2 Influent 7.8 0.5 358 60 < I  

I___- -- 

Notes: 
BOD5 = 5-day biochemical oxygen demand 
Sampling sites can influence the results; and do not necessarily represent steady-state conditions 
Lime distribution to the six softening basins tends to be uneven, which causes sludge concentrations io be 
uneven 

MKUW3670154 COW2 2.1 I 
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Although the KPDES permits have not been renewed for 2000, the most recent pennits for 
discharges from the lagoons at BEPWTP and the Zam Avenue Pump Station regulate: 

* Flow (monitoring only) 
* 
e 

e 

e 

Based on these permit discharge limitations, the water quality characteristics presented in 
Table 2-9 comply with permit requirements, except for TSS that settle out to a great extent in 
the lagoon. TSS and hlrbidity are monitored monthly at the influent and effluent streams of 
the active lagoon in BEPWTP. Table 2-10 shows a summary of the monthly monitoring far 
the last several months. Although influent TSS and turbidity are highly variable and often 
quite high, the lagoon effluent TSS has always been below the daily maximum limit of 50 
mg/L and typically well beIow the monthly average limitation of 30 mg/L. Turbidity 
monitoring is not required but it  provides useful relationships for computing future 
residuals production further described below. 

Total Suspended Solids (TSS) (30 mg/L monthly average or 50 mg/L daily average) 
Total Residual Chlorine (monitoring only) 
pW (not less than 6.0 or more than 9.0 standard units) 
Floating solids or visible foam (none other than in trace amounts) 

TABLE 2-10 
Lagoon TSS and Turbidity 

Lagoon Influent Lagoon Effluent 

Date Number Turbidity Suspended Solids SSrS Turbidity Suspended Solids SSlT 

Jan 1999 4 4,672 5.229 1.12 4.21 9 2.14 

23-Feb-1999 4 204 303 1.49 2.04 8 3.92 

23..Mar-1999 4 714 992 1.39 2.56 7 2.73 

20-Apr-1999 4 510 683 1.34 3.49 1 0.29 

18-May-1999 4 194 24 1 1.24 2.26 6 2.65 

22-Jun-1999 4 109 182 1.67 1.21 3 2.48 

27-Jul-1999 4 429 709 1.65 0.79 13 16.46 

19-AUg.1999 4 98.0 346 3.53 0.83 15 18.07 

21 -Sep-1999 2 94.5 401 4.24 11.20 4 0.36 

1 9-OCA-1 999 2 129 223 1.73 11.60 7 0.60 

17-NOV-1999 2 94.5 143 1.51 12.20 24 1.97 

16-Dee-1999 2 2,386 4,040 1.69 4.91 11 2.24 

19-Jan-2000 2 263 526 2.0 5.0 6 1.2 

22-Feb-2000 2 15,000 8,972 0.60 10.70 44 4.11 

2 1 -March-2000 2 44 1 632 1.43 5.30 4 0.75 

t 9-April-2000 2 350 757 2.16 3.97 6 1.50 

.' 23-May-2000 2 462 651 1.41 3.79 9 2..37 

21-June-2000 2 1,647 1,964 1.19 14.1 6 0.43 

Average 1,544 1,500 0.97 5.6 10 1.82 

MKEIW3670154 WCNE 2.12 
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Thirteen priority pollutant metals were analyzed on a sample from Lagoon No. 2 influent. 
The results are shown in Table 2-1 I. Although the KPDES permits do not regulate or require 
monitoring of these metals, this analysis indicates tha t  at the lime of sampIing none of these 
metals were present in unusual concentrations. If the wastewater streams continue 
reflecting these low levels, the accumulation of metals in the lagoon sludge will be 
considered insignificant as previously reported in the Wmlzzonter h g o o n  Investigntian nmf 
Moniforing Progmnz, August 1992. 

TABLE 2-11 
Metals Analyses in lagoon No. 2 

Concentration, mglL Parameter Reporting Limit, mg/L 

Total Silver 0.01 Below Reporting Limit 
.-- -- 

Total Arsenic 0.05 Below Reporting Limit 

Tolal Barium 

Total Beryllium 

0.01 

0.002 

0.08 

Below Reporting Limit 

Below Reporting Limit Total Cadmium 0.005 

Total Chromium 

Total Copper 

Total Iron 

Total Mercury(Cold Vapor) 

Total Nickel 

0.01 

0.005 

0.05 

0.0002 

0-02 

0.01 

O.010 

20 

Below Reporting Limit 

Below Reporting Limit 

Total Lead 0.05 Below Reporting Limit 

Total Selenium 0.05 Below Reporting Limit 

Total Zinc 0.05 Below Reporting Limit -- 

Residuals Characteristics 
Residuals production is a"function of the 755 and certain chemicals fed. For example, the 
amount of coagulation residuals can be calculated from raw water TSS and coagulant feed 
concentration. For ferric chloride about 2.9 pounds of femc hydroxide sludge is generated 
for every 1 pound of coagulant applied. Raw water TSS produces sludge a t  a one-to-one 
ratio. Because WTP records monitor raw water turbidity rather than TSS, a relationship 
between TSS and turbidity is needed to determine TSS in the raw water. Based on the 
historical data shown in Table 2-10 a relationship of 1 Nephelomehic Turbidity Unit (NTU) 
was assumed to equal 2.0 mg/L of TSS. This was approximated by ignoring the very high 
and low values in the table, which occur less frequently. 

Residuals also accumulate as a result of lime addition. The lime softening process generates 
tremendous amounts of calcium carbonate sludge. In recent years LWC only applied lime at 
very low dosages to adjust pH of finished water. The amount of sludge generated from this 
Lime addition is more difficult to predict. Table 2-12 shows that the average concentration of 
TSS in the lime sludge of C W V  is 28 rng/L. This value is based only on a single day of 
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grab samples and is subject to significant 
variance from day to day as lime dosages and 
sludge flow rates are adjusted by operators. The 
TSS concentration a t  the sludge flows measured 
on the sampling day represent 1.8 percent of the 
total lime solids fed. It would be prudent to 
conduct TSS san;plhg of &e softening basin 
sludge flows on a regular schedule so that a 
relationship between sludge flow rates, lime 
dosage, and TSS concentrations can be 
established. This rela tionship will allow solids 
production to be more accurately projected. 

TABLE 2-12 
TSS in Softening Basin Sludge 

Total Suspended 
Sample Location Solids, mg/L - 

Softening Weir No. 1 84 

Softening Weir No. 2 11 

Softening Weir No. 3 12 

Softening Weir No. 6 4 

Average 28 

Table 2-13 shows the operating records and 
estimated residuals produced for the last 6 years at both CHWW and BEPWTP. The data 
were averaged and normalized to the plant production rates so that the concenh-ation of 
residuals based on full water production could be estimated. 

Assuming a solids concentration of SO percent in the lagoons, this amounts to about an 
average of 1.5 million cubic feet of solids that have accumulated annually in the last 6 years 
a t  both plants combined. 

Projected Wastewater Flows and Residuals 
Table 2-14 provides target wastewater flows from the coagulation and softening basins and 
combines these with projected filter backwash wastewater flaw rates for 2010. Because of 
increased plant production rates that are projected for both plants, the residuals flow rate 
and accmulation in the lagoons will increase. The target flow rates were established by 
reviewing sludge flow rates measured in April. Ideally, the flow rates will be as low as 
possible without causing excessive clogging.. For the North and South Coagulation Basins 
the suggested sludge flow rates are 0.25 and 0.35 mgd per basin, respectively. For the 
softening basins the suggested sludge flow rate is 0.10 mgd per basin due to the low solids 
loading when only pH adjustment. without softening is practiced. 

Hardness in the raw water of BEPWTI’ increased signhcantly last year due to the startup of 
the Riverbank Infiltration (RBI) well. To counteract the increased hardness, partial softening 
to remove about 30 mg/L of hardness was instigated at BEPWTP in August 1999. As a 
result, the amount of sludge generated at  BEPWTP this year has increased substantially over 
recent years. 

Wastewater flow rates are projected to average 4.8 mgd with a maximum of 5.3 mgd during 
the 2-week maximum plant production rates of the summer, based on current treatment 
practices. Short-term basin drainage would add to these flow rates. 

Crurent treatment practices include parkial softening at  BEPWTP and no softening a t  
C W T P .  Based on these flow rates and current treatment practices, residuals from both 
plants are projected over the next 10 years to accrue a t  60 million pounds per year, and at 1.9 
million cubic feet volume per year, assuming the sludge consolidates in the lagoons to SO 
percent solids concentration. 

2-14 



- 
.- 23 
E 
if 
a 
C m 
.- s 
0 5 
W- c 

r c 
E 

' " 4  I f :  

kq 





2. WATER TREATMENT PLANT FLOW RATES AND. WASTEWATER STREAhf PROFILES 

If softening is resumed at CHWT” or if the rate of softening is increased a t  BEPWTP, the 
residuals production could substantially increase. Assuning partial softening at CHWTP 
might be practiced in the future by operating two of the six basins in a single-stage softening 
process, Table 2-14 shows the increased solids production that would result. In addition, the 
suggested target sludge flow rate would be increased to 0.30 mgd per basin for the basins 
where softening is practiced. 
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SECTION 3 

xis t i ng Faci I i t ies ssessment 

The existing facilities for drainage and solids handling consist of the filter backwash 
wastewater holding tank and pumps, several gravity and pimped pipelines, and the 
lagoons.. An assessment of these facilities is presented below. 

Filter Backwash Wastewater Holding Tank and Pumps 
The backwash holding basin used to be a clear well until the 1960s and is below grade. It  is 
90 feet in diameter and has a sloped bottom to facilitate drainage. The low water level for 
pumping is an elevation of about 528 feet and the high water elevation is 545 feet, with an 
effective volume of 800,000 gallons. 

There is one vertical turbine pump (inactive) and three quick-disconnect submersibles that 
are difficult to retrieve with a crane and maintain. Each submersible is about 2 mgd and all 
three are never used simultaneously because of possible discharge pipeline overload. The 
tank has perfonned well for several years as a backwash holding basin, but there is no 
reason why the basin must remain closed a t  the top since it no longer contains potable 
water, unless the cover provides structural integrity. None of the pumps could be inspected 
due to inaccessibility. The three working submersibles were installed in 1992 and appear to 
be in good condition; however, their present capacity compared to original capacity is 
unknown. 

A sigruficant amount of leaves and hunks of calcium carbonate enter the drainage system 
through the softening basins and much of this debris settles in the holding tank. During an 
inspection on March 8,2000, the access hatches were opened and a signrficant amount of 
solids up to a depth of 11 feet were observed on the southeast side of the tank. Thesesolids 
are difficult to remove because the tank is below grade and it cannot be removed from 
service for UI extended period of time. If the tank is bypassed, the softening basin sludge 
and filter backwash would be diverted to the Louisville and Jefferson County Metropolitan 
Sewer District (MSD) sewer system, which is a combined sewer system ( G O )  that can 
discharge to Beargrass Creek during wet weather conditions. 

Based on previous cleaning records the present day cost to clean the tank is about $25,000. 
This cost could be substantially reduced if the tank was opened and cleaned every year so 
that a significant amount of solids do not accumulate. 

There are hydraulic constraints with backwashing. Filter backwashing has to be carefully 
scheduled to avoid overflowing the backwash holding tank. When water production 
increases, filter backwashing frequency also must increase. The backwash holding tank 
overflow is diverted to the MSD sewer system, and if used, a combined sewer overflow 
could result. e 

A spreadsheet model of the backwash holding tank was prepared to determine holding tank 
volume and pumping rate requirements for 2010. For the model, a 24-hour day is divided 
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into 96 15-minute segments. Backwash volumes are input into the spreadsheet at the earliest 
time possible without exceeding the holding tank volume. Softening basin sludge is also 
input at a constant rate in 15-minute increments. Pumped water is removed at one of three 
rates: 2,4 , or 5 mgd to sirnulate the three existing submersible pumps. A running total 
volume of wastewater accumulated in the holding tank is computed. Four scenarios were 
investigated (see Table 3-1). 

TABLE 3-1 
Backwash Holding Tank Modeling Scenarios and Results 

No. of No. of No. of 
South East North 

Scenario Filters Filters Filters Results ---- --- 
2-week maximum 1 3 4 Entire 0.8 MG tank is required and must b e  kept clean. 
flow rate + sludge Maximum pumping rate is 4 rngd. Pumping rate can be  
flow a t  1 .O rngd. reduced to 2 mgd at 2145 hours until 0600 hours the 
(Table A-1) next morning. Last backwash occurs at IS00 hours. 

2-week maximum 1 3 4 Entire 0 8 MG tank is required and must be kept clean. 
flow rate + basin Maximum pumping rate is 5 mgd. Pumping rate can b e  
drainage + sludge reduced to 4 mgd at 1100 hours until 0600 hours the next 
flow at 1 .O mgd. morning. Sohening basin drainage is stretched out over 72 
(Table A-2) hours, minimum. Last backwash occurs at 2045 hours. 

Average flow rate for 1 2 3 A minimum new basin volume is 0.5 MG if the existing 
new basin sizing + 
sludge flow at 1.8 
mgd. (Table A-3) 

basin is temporarily removed from service, Maximum 
pumping rate is 4 rngd. Pumping rate can b e  reduced lo 
2 mgd at 2415 hours until 0600 hours the next morning. 
Last backwash is 1915 hours. 

Average flow rate for 
new basin sizing + 
sludge flow at 1 .O 
rngd. (Table A-4) 

1 2 3 A minimum new basin volume is 0.4 MG if the existing 
basin is temporarily removed from service. Maximum 
pumping rate is 4 mgd. Pumping rate can be  reduced to 2 
mgd at 1445 hours until 0600 hours the next morning. Last 
backwash is at 2015 hours. 

--. 
Note: Backwashing is presently scheduled to occur between 0600 and 2200 hours to avoid high system 
pressures. 

The first two scenarios determine if the existing 0.8 MG holding tank is large enough to 
handle future backwashing requirements in 2010. Both scenarios assume that softening 
basin sIudge flows would be no more than 1.0 mgd for partial softening. The second 
scenario is the same as the first except that softening basin drainage was added to the tank 
loading. The tank is Iarge enough if the following conditions are met: 

e The tank will be kept clean to utilize its full capacity; cleaning this tank in the past cost 
approximately $25,000 in today’s dollars because debris had accumulated for several 
years and the covered tank required cost-intensive manual labor in a confined space 
Softening basin sIudge flows will be maintained at 1.0 mgd for all basins combined 
Pumping rates will be maintained as indicated in Table 3-1 
Softening basin drainage will be stretched out 72 hours or more 
Rackwashing will be carefully sequenced to prevent tank averflow and to schedule all 
filter backwashes witkin the 16-hour daily window 

e 

0 

0 

3-2 
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'Ihe backwash holding basin is a critical vulnerability to plant operations. If it becomes 
inoperable for any reason, including being removed from service for maintenance, a 
discharge to the MSD system would occur. As a result, an evaluation was made to 
determine minimum size requirements for a new holding tank. The third and fourth 
scenarios investigate the new tank sizing that would be required if the existing tank was 
taken off-line during an average day of filter backwashing in 2020. The third scenario 
conservatively uses the original assumed sludge flow rate out of the softening basins, 
totaling 1.8 mgd. The fourth scenario is the same as the third except the sludge flow rate is 
reduced to 1.0 mgd as  used for the first two scenarios. The following results were observed: 

The new holding tank volume must be sized for at least 0.4 MG with the reduced sludge 
flow rate of 1.0 mgd, or 0.5 MG with the original assumed sludge flow rate of 1.8 mgd. 
This volume does not include an allowance for solids retainage. 

For either scenario the peak pumping rate is 4 mgd and the pumping rate can be 
reduced to 2 mgd after the day's backwashing is completed. 

0 

T h e  four spreadsheet model Scenarios are shown in Tables A-1 through A-4 of Appendix A. 

Pipelines 
Drainage and sludge flow pipelines were described in Section 2. A brief assessment of their 
condition follows. 

Raw Water Reservoir Drainage Pipeline 
The north and south basins of the reservoir both connect via a 20-inch drain pipe to the 
36-inch pipeline in Reservoir Avenue. At the vicinity of Zom Avenue and River Road the 
36-inch pipeline terminates and can be valved to: 

0 

* 

connect to the 24-inch pipeline to the BEPWTP lagoons, 

discharge to the future Zorn Avenue lagoon through a 20-inch pipeline with effluent 
discharge to the Ohio River, or 

* bypass the lagoon and discharge directly to the river through a 20-inch pipeline. 

Because each basin is about 50 MG, the drainage flow rate to empty either side of the 
reservoir is substantial, even if drainage is spread out over 10 days. Because the 24-inch 
pipeline is near its full carrying capacity with routine sludge and backwash flows, reservoir 
drainage must be diverted ta the river at the Zorn Avenue Pump Station. 

Ln the past, the reservoirs were once cleaned with a hydraulic dredge. The dredge 
wastewater discharge was connected to a 12-inch pipeline that connected to the 36-hch 
drain pipeline. As a result of the dredging operation the 36-inch pipeline partially clogged 
and had to be cleaned. Segments of this pipeline and its interconnection to the 24-inch 
pipeline in River Road may still have sigruficant debris inside. 

An emergency drainage system for the reservoirs to connect to the storm water system is in 
the planning stage. Its capacity will be in the range of 18 to 24 mgd during dry weather 
conditions, but it c m o t  be used for routine reservoir cleaning and solids disposal. 

5 3  
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Coagulation Sludge Pipeline 
Sludge from the South Coagulation Basins is transported in a 20-inch pipeline north to the 
where two 12-inch pipelines collecting North Coagulation Basins sludge tee into it. The 
20-inch pipeline then connects to a 30-inch coagulation sludge pipeline in Reservoir Avenue. 
The 8,100-foot-long pipeline terminates with a connection to the 24-inch pipeline in Zom 
Avenue at 1-71, but can also discharge into the Zorn Avenue lagoon. The sludge flow rates 
from the basins historically range from about 0.2 to 0.4 mgd per basin, resulting in a total 
flow rate of 1.6 to 3.2 mgd in the 30-inch pipeline. The resulting velocity at these flow rates 
ranges from 0.5 to 1 feet per second (fps), which is too slow to prevent deposition of solids. 

Wastewater Holding Basin Force Mains and Backwash Waste Pipeline 
The 12- and 20-inch force mains are both cast iron and reportedly interconnected at the 
p m p  discharge and a t  their termination in Reservoir Avenue. 'fie interconnections a t  the 
pwnp discharge should be verified because schematics of these pipelines prepared in 1983 
do not show an interconnection and the hydraulic characteristics would be more favorable 
with one. Each force main can be valved to flow to different termination points. The 12-inch 
main is connected and valved to the 30-inch coagulation sludge line and the 30-inch 
backwash waste pipe. The 20-inch main is connected only to the 30-inch backwash pipe, but 
additional valving in the 30-inch pipe can divert the backwash water to the raw water 
reservoirs for backwash recycling. At the time this study began, the 12-inch force main was 
reportedly valved to connect to the 30-inch coa,guIation sludge drain. Because of the 
hydraulic loading already on the coagulation sludge drain, it is recommended the 12~ind.1 
main be valved to connect only to the 30-inch backwash waste pipeline. 

The 12- and 20-inch parallel force mains n o d y  transport between 2 and 4 mgd, if the pumps 
operate dose to their original rated capaaties. The velocities that correspond to this range of 
flow rates are 1.2 to 2.4 feet per second ( fp s ) ,  which may not be adequate to keep heavy solids 
in suspension Pumping rates through these force mains should be measured to determine if 
force main velocities and pump operation are appropriate. 

The 30-inch backwash waste pipeline, about 8,100 feet long, termhates with a connection to 
the 24-ind7 pipeline in Zom Avenue at 1-71, but can also discharge into the Zom Avenue 
lagoon. At the same 2- to 4-mgd flow rates as passing through the 12- and 20-inch force 
mains, the resulting velocity ranges from 0.6 to 1.3 fps, which is too slaw to prevent 
deposition of solids. 

24-inch Pipeline to the BEPWTP Lagoons 
The 24-inch concrete pressure pipeline, constructed in I971 and 35,450 feet in length, begins 
with interconnections to the two 30-inch and one 36-inch drain and sludge pipelines at 
Reservoir Avenue and River Road and terminates with discharge connectians into the f o b  
lagoons behind BEPWTP. 

Because this pipeline is smaller in diameter than the pipelines it connects to and it carries 
backwash and sludge flows combined, its interior condition and carrying capacity are 
sigruhcant. Combined flow rates would typically fall into a range of 3 6 to 7.2 mgd. 
Approximately 0.9 mgd additional flow could be added if a coagulation or softening basin is 
drained over a 72-hour period. Overall flow range for the 24inch p ipehe  then would be 3.6 
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to 8.1 mgd, and the corresponding velocity would be 1.8 to 4 fps. At this velocity range 
solids deposition should be prevented; however, there is evidence of capacity shortfalls due 
to solids deposition or some other cause. 

In 1991, Pitometer Associates tested two major segments of the 24inch pipeline. The test 
report concluded that C-factors were 132 between Zorn Avenue and Boxhill Lane and 113 
between Boxhill Lane and Harrods Creek. A C-factor value of 100 for concrete pipe denotes 
a pipe lining in average condition. Concrete pipe with a C-factor of 130 would be in 
excellent condition with a fairly smooth lining. 

In December 1999 Pitometer Associates again tested the 24inch pipeline and found segments 
with C-factors ranging from 12 to 100. Pitometer Associates conducted air scouring in the 
pipeline to help resuspend deposits and flush out the pipeline. After the air scour opera tion, C- 
factors were measured in March 2000 and found to improve as shown in Table 32. 

TABLE 3-2 
Measured C-Factors 

-.--- - - 

Flow on C-factor Flow on C-factor Flow on C-Factor 
24-inch Pipeline Segment 3/91, mgd on 3/91 12/99, rngd on 12/99 3/00, mgd on 3/00 a - - ---- 

Zorn to Box Hill 9.4 132 4.6 50 66 77 

Box Hill to Harrods Creek a 5  113 4.6 1 DO 6.8 142 

- - 4.6 12 6 8  76 Harrods Creek Crossing 

a The March 2000 measurements are being rechecked for accuracy due to the higher than expected C-factors 
between Box Hill and Harrods Creek for 30-year-old concrete pipe. 

_I__- - 

An EPANET hydraulic computer model of the drainage system was prepared and several 
operating scenarios were investigated. A schematic of the model is depicted in Figure 3-1. 
(The 36-inch basin and reservoir drain ]me is not included in the model or schematic.) Three 
key scenarios were investigated. A target sludge flow rate per basin of 0.25 mgd for the 
North group and 0.35 rngd for the South group was established (discussed later) and used 
for all three scenarios. All three scenarios used the factory pump performance curves for the 
backwash holding tank to simulate the projected backwashing rates expected to OCCUT in 
2010. In Scenario 1 one pump is on-line, and in Scenarios 2 and 3 two pumps are on-line, In 
scenarios 1 and 2, pipe friction factors were set equal to 100, except for segments where 
Pitometer Associates measured a lower value. In Scenario 3 those segments with C-factors 
below 100 were set equal to 100, assuming a cleaning program could restore high C-factors. 

Table 3-3 summarizes the results of three key scenarios. A single backwash holding tank 
pmp ,  rated at 2 mgd, operates at 3.47 mgd in Scenario 1. Two pumps operating together 
increase total flow rate to 4.72 mgd in Scenario 2, and 5.27 mgd in Scenario 3 when the pipe 
friction factor is improved. The significant decrease in p u p  performance is a result of 
increased system head when the second pump is on-line. This response from the pumps 
indicates that smalIer size pumps with steeper performance curves may be appropriate and 
provide better flow range in a single and dual pump operation. 
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/ 3. EXISTING FACILITIES ASSESSMEKF __l__l-.-ll_ 

The operation of backwash holding tank pumps greatly influences the coagulation basin 
sludge drainage even though the two systems are not interconnected until Zorn Avenue a t  
River Road. For example, the coagulation sludge pipeline is connected to a manhole in 
Reservoir Avenue that will overflow if backpressure (hydraulic grade line-HGL) exceeds 
the top elevation of the manhole, which is 557.4 feet. This manhole prevents the sludge weir 
boxes from backing up and overflowing into the coagulation control buildings. This 
manhole is depicted by Node 15 in the model. in Scenario 2 the HGL of NO& 15, a r d  Nodes 
17-20 which depict the coaguiation basin weir boxes, are much higher than the manhole 
elevation and even the weir boxes, signifying that overflows would occur at all locations. If 
the C-factors are improved as simulated in Scenario 3, the overflow condition would be 
eliminated at the weir boxes but the manhole still have an overflow condition. The overflow 
condition can be corrected by raising the manhole. 

These overflow conditions are brought about by the si,gnificant variation of head loss in the 
24-inch pipeline due to flow rates in the range of 5 to 7 mgd. The degree of head loss in the 
model is highly sensitive to the assumed friction factor. According to the model, a flow rate 
in the range of 7 mgd though the 24-inch is not attainable with the assumed friction factors. 
If Pitometer Associates' recent report is verified and still indicates a measured flow rate of 
6.8 mgd after air scouring, the flow rate should be reinvestigated by field-measuring flow 
rates again so that the h e  pipeline capacity can be accurately computed. 

Appendix B contains the EPANET node and pipe data printouts for the three scenarios 
described in Table 3-3. 

Pitometer Associates also reported that some air release valves were found to be 
inope'rative. If valves are stuck closed, trapped air wiU accumulate and si,dicantly reduce 
carrying capacity of the pipeline. 

Because the C-factor at  the creek crossing is lower than along the other pipeline segments, there 
is probably sigru_ficant deposition at low points in the pipeline. The pipeline should be taken out 
of service for a TV inspection of selected segments to determine the extent of deposition and 
cleaning required. If low points in the pipeline, such as creek crossings, have considerably more 
deposition than the rest of the pipeline, a double-barrel configuration with valved connections 
on both sides of the creek crossings should be considered. That way, each barrel segment could 
be cleaned by jetting or pigging while the other barrel segment remained in service. The next 
section describes how the 24inch pipeline could be temporarily removed from service without 
disrupting CHWTP operations. 

Lagoons 
Zorn Avenue Pump Station 
Because the 24h& pipeline to the BEPWTP lagoons operates continuously, the pipeline 
cannot be removed from service for inspection or maintenance. An operating lagoon that. 
could settle out suspended solids and discharge clear water to the river a t  the Zom Avenue 
Pump Station would allow the 24-inch pipeline to be temporarily removed from service for 
short-term maintenance projects. 
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2 3 EXISTING FACILmES ASSESSMEM 

A site in front of the river pump station about 3.5 acres in size is reserved for a lagoon. A pipe 
that wodd  serve this site and currently discharges to the river already possesses a WPDES 
discharge perrni t. This pipe has previously been used to discharge drainage from the raw 
water reservoir; however, the lagoon site was used and the drainage was directly discharged 
to the river without treatment since the drainage was good quality water. 

The 30- and 36-inch sludge and drain pipelines can be valved to discharge to this lagoon site 
instead of into the 24-inch pipeline; however, site work is required to develop the lagoon with 
viable holding capacity. A topographic survey should be considered to determine the amaunt 
of earthwork that would be required and the potential volume of a lagoon on this site. A new 
effluent structure wodd also be required to release only the best quality supema tank for 
discharge to the river to comply with the 30 mg/L. TSS discharge limitation. 

BE Payne WTP Lagoons 
A summay of the lagoon characteristics is presented in Table 3-4. This is an extension of the 
information first provided in the Wnshzontrr Lngooii Invwtigntion nnd Moiiitoriiig Progrnrn 
report (August 1992). To update the estimated sludge volume of each lagoon and make an 
assessment of the lagoons’ condition, the four lagoons were inspected in April 2000. The 
findings on individual lagoons, presented below, are based on the conditions at the time of 
inspection. 

TABLE 3-4 
Lagoon Volume Available 

I 

Effective Estimated Available Available 
Lagoon Surface Total Lagoon Sludge Volume, Capacity, Capacity, Estimated Lif; 

No. Area, acres’ Volume, cf’ Cf2 Cfo % Remaining, Yr 
1 19.6 10,497,000 6,600,000 2,847,000 27.1 % 1.5 
2 17.7 9,476,000 7,300,000 1,228,000 13.0% 0.6 
3 16 3 1 0,6 10,000 7,200,000 2,349,000 22.1% 1 2  
4 30.2 23,753,000 12.900,OOO 8,478,000 35.7% 4 “4 

7.7 34,000,000 14,9Q2,000 27.4% Total 83.8 54,336,000 

Lagoon sizing information excerpted from Washwafer Lagoon lnvestigalion and Monitoring Program, August 
1992 
2 Sludge volumes were visually eslimabd without measurements 

Only 90 percent of total lagoon volume is assumed available for sludge storage 
Assumes current (1999) rate of solids production at 50 percent moisture content 

Lagoon No. I 
This lagoon has been out of service for 3 to 4 years and is almost completely covered in 
vegetation. According to LWC personnel, there is reportedly a leak in the berm on the west 
side of the lagoon when the lagoon is in operation. Erosion of the berm was not evident. 
Both the inlet and outlet structures appear to be in good condition structurally. The outlet 
structure handrails are rusty. The inside of the structure is free horn debris. The sluice gate 
valves are difficult to operate because of corrosion. Operators at the plant stated that all the 
sluice gates needed at least two people to exercise them. The estimated solids volume is 
approximately 6,603,000 cubic feet, and the estimated available capacity is about 37 percent. 
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. 
Lagoon No. 2 
At present, Lagoon No. 2 is the active lagoon, receiving sludge from both C W  and 
BEPWTP. The lagoon has been in continuous operation for over a year. Generally, a lagoon 
will stay in operation for approximately a year, then the sludge will be directed towards 
another lagoon. Vegetation completely covers the berm surrounding the lagoon and was 
present on about 30-40 percent of the lagoon bottom. Erosion is not evident. The inlet and 
outlet stnichires appear to be structurally sound. Handrail and grating are in good 
condition. Both the sluice gates and the inside of the outlet structure are filled with debris. 
Apparently, in an attempt to keep the water levels to a maximum, the majority of the debris 
was placed in the sluice gates by beavers. As evidence to this, beaver ‘dams’ are present in 
shallow areas and along the b e m  of both Lagoons No. 2 and 3. The estimated solids 
volume is approximately 7,276,000 cubic feet, and the available capacity is about 23 percent. 

Lagoon No. 3 
This lagoon is the only lagoon that receives filter backwash from the BEPWTP. The 
conditions of Lagoon No. 3 are similar to those of Lagoon No. 2. Vegetation covers the berm 
surrounding the lagoon and 25-35 percent of the lagoon bottom. Erosion is not evident. The 
inlet and outlet structures were in good condition. The handrail and grating show little rust. 
Beavers show their presence by the amount of debris lodged into the shice gate and located 
inside the outlet structure. The estimated solids volume is approximately 7,162,000 cubic 
feet, and the available capacity is about 33 percent 

Lagoon No. 4 
Lagoon No. 4 is nok in use. This lagoon is the largest of the  four lagoons Vegetation covers 
about 5-10 percent 0.F the lagoon bottom and 30-40 percent of the berm. The berm appears to 
be lined with rocks on the northern side and dirt on all other sides. Erosion of the berm is 
evident, mostly near the inlet and outlet structtlres. When the lagoon is in operation leakage 
reportedly occurs in the north berm along Mayfair Road. Both the inlet and outlet structures 
appear to be in good condition and free of debris. The handrails and grating show little rust. 
The estimated m!!ds volume is approximately 12,945,000, and the available capacity is about 
46 percent 

Assessment 

All four lagoons have substantial vegetation, which grows freely where there is no startding 
water, in the lagoons and on the benns. Some of the vegetation consists of trees more than 
20 feet high with trunk diameters of 3 inches, or more. The vegetation restricts visibility and 
ability to determine condition of the lagoons. When the lagoons are to be cleaned the 
vegetation will hamper the cleaning process. The resulting vegetative debris intermixed 
with the residuals may not be COmpatibk with the intended use of the solids or the disposal 
site. The trees attract beavers, which can result in more maintenance to clean out debris 
from the outlet structures. 

To determine available capacity in the lagoons the volume up to the inlet pipe invert 
elevation was computed. Only 90 percent of this total volume is assumed to be available for 
sludge storage because of the need to settle and remove solids before discharging to the 
river. Based on the estimated available capacity af the lagoons shown in Table 3-4 and the 
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3. EXISTING FACILITIES ASSESSMEM 

rate of residuals accumulation projected in Table 2-14 with no softening at  CHWTP, 
approximately 7.7 years of service are estimated to remain for all four lagoons to fill, if none 
of the lagoons are cleaned. 

311 



SECTION 4 

olids Handling radices in Other 
Communities 

The purpose of this section is to summarize a survey conducted to compare the solids 
handling operations of LWC to industry standards (see Table 4-1). The utilities surveyed 
were Northern Kentucky Water Service District (Ft. Thomas WTP); Cincinnati Water Works 
(Richard Miller WIT); EA2 System (Environmental Management Company/ American 
Water Works Service Company/ Anglican) in Evansville, IN; Pittsburgh Water and Sewer 
Authority; and American Water Works Company-WV (Huntington). 

Northern Kentucky Water Service District 
The source for the 43-mgd Ft. Thomas plant is the Ohio hver ,  The average and maximum 
day production rates are 23 mgd and 42 mgd, respectively. The plant contains a backwash 
holding basin that dumps into a thickener. The decant is pumped to the raw water 
reservoirs for recycling. The thickened sludge from the backwash holding basin along with 
the sludge from the coagulation basin is pumped to belt filter presses. The pressed sludge is 
hatiled to a landfill a t  $100 per trip plus $14.40 a ton The backwash water volume is 
approximately 0.28 mgd. The total wastewater volume is approximately 3 percent of the 
to tal volume. The annual solids handling budget is $155,000. The annual opera tion and 
maintenance (0 & M) budget is D.1 million. 

Cincinnati Water Works 
The Ohio River is also the source for the Richard Miller WTP. The plant's capacity is 
220 mgd. The average and maximum day production rates are 110 mgd and 200 mgd, 
respectively. The plant is permitted to discharge sludge from the coagulatian basins into the 
river without treatment. The sludge voIime is approximately 2 97 mgd The filter backwash 
is recycled. The filter backwash water volume is approximately 1.4 mgd. The solids 
handling budget is $78,000. The annual 0 & M budget is $1 1.2 million. 

EA2 Systems 
This Evansville company's water source is also the Ohio River. The plant's capacity is 
60 mgd. The average and maximum day production rates are 32.5 mgd and 40.5 mgd, 
respectively. EA2 is permitted to discharge sludge into the river without treatment. All 
wastewater, including filter backwash, is discharged into the river. The filter backwash 
water volume is 0.37 mgd. The total wastewater volume is 0,5 mgd. Because this company is 
a private entity, they would not disclose any operational budgets. 
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Pittsburgh Water and Sewer Authority 
The source water for this municipality is the Allegheny River. The WTP's capacity is 120 
mgd. The average and maximum day production raies are 65 rngd and 100 mgd, 
respectively. Sludge from the coagulation basins is discharged directly into the sanitary 
sewer system. An independent authority owns the sewers. Because of an unspecified 
political relationship between the two authorities, the fee for dumping approximately 0.3 
mgd of coa,plation sludge is waived. Secondary treatment is provided through clarifier 
basins totaling 120 million gallons of storage. The retention time for these basins is 
approximately 24 hours. The sludge from these basins is removed every 10 to 15 years. The 
sludge is hauled to a landfill. Ten years ago, the cost for sludge removal and disposal was 
near $3 miIIion. The volume of filter backwash i s  approximately 1 mgd. Filter backwash is 
recycled. Excluding the costs of the sediment basin sludge removal, there is no budget for 
annual solids handling. The annual 0 & M budget excluding payroll is 56 million. 

American Water Works Company-West Virginia (Huntington) 
The Ohio River is the source for the 24-mgd Huntington WTP. The average and maximum 
day production rates are 13 mgd and 19 mgd, respectively. The plant contains a 
backwash-thickening basin. The decant from the basin is discharged into the river without 
treatment. The sludge from the basin is pumped into two nearby lagoons. Sludge from the 
primary clarifiers is gravity fed to these same lagoons. The combined size of these two 
lagoons is approximate to a football field. Each lagoon is completeIy drained and cleaned 
once a year. The sludge is moved to drying beds with a backhoe. Once dried, the sludge is 
hauled to a landfill. The volume of filter backwash is approximately 0.32 mgd. The total 
volume of wastewater is approximately 0.4 mgd. The annual solids handling budget is 
$150,000 and the annual operating budget is $600,000. 

Summary 
The findings presented in Table 4 1  are used to compare LWC operations xrith these 
utilities. As a percentage of total water production, backwash water usage fa& within the 
middle of the range reported by the other utilities. Total wastewater flow including basin 
siudge flows, however, are higher for LWC than €or the other utilities. Operating budgets 
for solids handling vary so widely among the surveyed utiLities that it is difficult to make 
any comparisons or draw any conclusions; however, the planned solids handling budget for 
LWC, as a percent of total operating budget, is equivalent to what is presently budgeted by 
Cincinnati Water Works. 
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SECTION 5 

esiduals Management Regulations Review -- 

Both federal and Kenhicky regulations for drinking water and wastewater have jurisdiction 
for handling and disposing of WTP residuals. The drinking water regulations fall under the 
general heading of the Safe Drinking Water Act (SDWA) and the wastewater regulations fall 
under the Clean Water Act (CWA). The wastewater regulations apply because of the two 
river discharge pennits held by LWC for continuous discharge of lagoon supernatant and 
for intermittent discharge of raw water reservoir contents to the Ohio River. The 
Commonwealth of Kentucky has primacy to administer both the SDWA and the CWA on 
behalf of the USEPA. Water and wastewater administration is handled by the Division of 
Water of the Kentucky Department for Environmental Protection. Disposal of solids from 
the lagoons is regulated by the Division of Waste Management. 

Residuals handling has been a significant focus of the drinking water regulatory process in 
recent years as a result of cryptosporidiosis outbreaks in several communities that were 
linked to public drinking wafer supplies. In the massive Milwaukee outbreak, one likely 
source of the cnjplosporidirirn cysts was believed to be recycled residuals stream at the WTP. 
As a result, federal regulations are pending that will, for the first time, govern the 
processing of residuals streams within the kreatment process rather than the finished water 
leaving the plants. 

Drinking Water Regulations 

interim Enhanced Surface Water Treatment Rule (IESWTR) 
The IESWTR was prornulga led in November 1998 and became effective in February 1999. 
The primary purposes of the IESWTR are (I) to improve cont~ol of microbial pathogens in 
drinking water, particularly for the protozoan Cryptosporidium, and (2) to guard against 
significant increases in microbial risk that might otherwise occw when system implement 
the Stage 1 Disinfectants/Disinfection Byproduck Rule. Major components of the IESWTR 
include the following provisions: 

1. Maximum Contaminant Level Goal (MCLG) of zero is established for the protozoan 
genus Cnjpfusporidiiim. 

2. Cryptosporidirim Removal. Surface water systems serving 10,000 or more people, that 
are required to filter under the SWTR, must achieve a t  least 2-log removal of 
Cryptosporidium. System that use conventional or direct filtration meet this 
requirement if they comply with strengthened turbidity performance standards for 
combined filter effluent (described below) and the current requirements under the 
SWTR (e.g., meet design and operating conditions as specified by the State). Systems 
that use slow sand filtration or diatomaceous earth meet the 2-log removal requirement 
if they are in compliance with existing turbidity performance standards under the SWTR 
(less than or equal to 1 NTU in a t  ieast 95 percent of measurements taken each month or, 
for slow sand, alternative criteria as approved by the State; and a maximum of 5 NTU). 
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3. 

4. 

Turbidity in Combined Filtered Water. For all surface water or GWJDI  systems that 
use conventional treatment or direct filtration, serve 10,000 or more people, and are 
required to filter: (1) The turbidity level of a system's combined filtered water a t  each 
plant must be less than or equal to 0.3 NTU in at  least 95 percent of the measurements 
taken each month, and (2) the turbidity level of a system's combined filtered water a t  
each plant must a t  no time exceed 1 "TU. For both the maximum and the 95th percentile 
requirements, compliance is determined based on measurements of the combined filter 
effluent at four-hour intervals. 

Individual Filter Requirements. All surface water or GWUDI systems that use 
conventional or direct filtration, serve 10,000 or more people, and are required to filter 
must conduct continuous monitoring of turbidity for each individual filter and must 
provide an exceptions report to the State on a monthly basis. Exceptions reporting must 
include the following: (1) Any individual filter with a turbidity Ievel greater than 1.0 
NTU based on bvo consecutive measurements fifteen minutes apart; and (2) any 
individual filter with a turbidity level greater than 0.5 NTU at the end of the first 4 hours 
of filter operation based on two consecutive measurements fifteen minutes apart. A filter 
profile (which is a graphical representation of an individual filter performance) must be 
produced within seven days of the exceedance if no obvious reason for the abnormal 
filter performance can be identified, If an individual filter has turbidity levels greater 
than 1.0 NTU based on two consecutive measurements fifteen minutes apart at any time 
in each of three consecutive months, the system mirst make an exceptions report and 
conduct a self-assessment of the filter. If an individual filter has turbidity levels greater 
than 2.0 NTU based an two consecutive measurements fifteen minutes apart a t  any time 
in each of two consecutive months, the system must make an exception report and 
arrange for the conduct of a Comprehensive Performance Evahiation (CPE) by the State 
or a third party approved by the State. State Authority. 

The turbidity limits for individual filters require filters by December 2001 to become 
sufficiently ripened to initially produce filtered water below 1.0 NTU, and below 0.5 
NTU after 4 hours of operation. Presently, LWC filters are reportedly producing water 
a t  less than 0.25 NTU immediately after backwash and will comply with the nile. 

The proposed Stage 2 Disinfection/Disinfection Byproducts Rule (D/DBPR) and Long- 
Term 2 Enhanced Surface Water Treatment Rule (LTZESWTR) are scheduled to be 
published for public comment in February, 2001. EPA intends to meet the statutory 
deadlines to finalize these regulations by May, 2002. The proposed rules may contain 
more stringent performance requirements for turbidity levels, particularly after 
backwashing. If turbidity levels are lowered further in future regulations, or if voluntary 
strategies, such as the Partnership for Safe Water Program, are adopted resulting in 
lower target turbidity levels, the feasibility to provide filter-to-waste or some type of 
filter media conditioning should be investigated. 

Filter Backwash Rule 
In April 2000, USEPA issued the proposed Long-Term 1 Enhanced Surface Water Treatment 
Rule (LTlESWTR) and Filter Backwash Recycling (FBR) Rule. After receiving public 
comments, the FBR Rule is to be promulgated in August 2000. 
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While the LTlESWTR is targeted toward prtblic water systems serving less than 10,000, the 
Filter Backwash Rule (FBR) has a potential impact on LWC treatment facilities. USEPA has 
decided that the rule should address not just filter backwash recycle but other plant recycle 
flows as  well. Other the major elements of the proposed rule include: 

All systems using surface water or gronnd water under the direct influence of surface 
water would be required to recycle flows prior to the rapid mix ttnit, if recycling is 
practiced. Waivers from this requirement would be available from State primacy 
agencies for unique treatment conditions including plants that are designed to recycle to 
other locations to maintain optimal treatment performance, and plants that are designed 
to employ recycle flows as an intrinsic component of their operations. 

Direct filtration plants using surface water or ground water under the direct influence of 
surface water would be required to report to the State Primacy agency whether flow 
equalization or treatment is provided for recycle flow prior to its return to the treatment 
process. Information on any equalization and treatment provided would be passed on to 
the State. The State would use the information to determine which plants need to change 
their cwrent recycle practice to provide additional public health protection- 

All plants using surface water or ground water under the direct influence of surface 
water would be required to complete a self-assessment to determine the impact of 
recycle on plant operations, if the following two conditions occur: 

- Twenty or fewer filters are used during the highest production month 

- Spent filter backwash or thickener supematant are directly recycled to the treatment 
process without providing recycle flow equalization, treahnent, or another form of 
hydraulic detention such as a lagoon 

The self-assessment would be reported to the State primacy agency for review and a 
determination of whether changes to recycle practices are needed. 

Ln summary, the pending drinking water regulations will place certain requirements on 
systems that recycle backwash water back to the heatment plant. Because LWC does not 
practice backwash water recycle at either plant, the FBR would not apply. Even if LWC 
resumes filter backwash recycle to the raw water reservoir a t  CHWTI', it. appears that 
recycle provisions of the FBR, as now proposed, would be met a t  CWWTP without any 
process modifications. 

Wastewater Regulations . 

As noted previously the LWC holds two KPDES pennits issued by the Kentucky Division of 
Water for discharge of water frorn the lagoons at the BEPWTP and from the ra*.\- water 
reservoir a t  the Zom Pumping Station. Both permits have TSS limits of 30 mg/L for 
monthly average concentration and 50 mg/L for maximum day concent-ration. There are no 
known changes pending in federal or state regulations that would necessitate a signrficant 
change in the discharge permit conditions. The Kenhicky Division of Water verified the 
expectation that the pennit conditions can be expected to remain unchanged 



5. AESIDUAL MANAGEMENT REGULATIONS REVIEW , 

Solids Disposal Regulations 
The USEPA has delegated regulation over water and wastewater treatment plant residuals 
to the Kentucky Department for Environmental Protection. The Department has assigned 
regulation of such residuals to the Division of Waste Management. Within the Kentucky 
Administrative Requirements, (KAR) water plant residuals are governed by the provisions 
of Title 401, Chapter 45, Special Waste. The term "special waste'' generally applies to wastes 
with the potential to contain hazardous materials or other constituents a t  hazardous 
concentrations. The primary constituents of concern with wafer treatment residuals are 
heavy metals. 

The Division and KAR provide for four methods of disposing of cva ter plan1 residuals: 

0 

0 Landfilling in a monofill 
0 

0 

Landfilling in a mixed waste landfill 

Land application as a soil amendment 
Use as a structural fill material 

The following paragraphs describe the regulatory requirements for disposal of the residuals 
by the various methods. 

Landfilling 
If water treatment solids are disposed of a t  a commercial landfill, the permit for the facility 
is held by the landfill owner and no permit is required for the water utilit);. Standards for 
the characteristics of the material are to be determined by the landfill owner and the utility. 
The Division of Waste Management considers water plant residuals to be of high quality 
potentially suitable for use as daily cover in the landfill. Such use may provide a benefit to 
the landfill owner and result in reduction or Plimination of tipping fees. Use of the residuals 
as  daily cover necessitates obtaining a special permit by the landfill permit holder, 

Landfilling by Monofill 
Tivo avenues exist for monofilling of the residuals. One aveniie is to decant and cover a 
lagoon in place thereby creating a monofill and the other is to remove the solids from a 
lagoon and deposit them in another impoundment to be covered and closed. Monofill 
disposal of special waste is covered in 401KAR45:OIO arid the landfill design is governed by 
general landfill provisions of 40lKAR 30:031. For a lagoon to be converted to a monofill the 
lagoon bottom would need to be in compliance with the landfill liner requirements for a 
special waste. However, liners are not required in all cases and the water solids may qual@ 
for disposal in an unlined landfill. Other provisions of the regulations relate to groundwater 
leachate, surface runoff, gas migration, and odors. Requirements for systems to monitor 
and/or control these potentia1 environmental hazards depend on the characteristics of the 
special waste material. 

Land Application 
The KAR uses the term fnndfnnning for the application of solids t-o agricultural land as a soil 
amendment. This practice is governed in 401KAR45:100, which differentiates between Type 
A and Type B land farms. The concentration of heavy metals in the special waste is the 
determining factor between Types A and B, with Type B considered the higher quality 
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material. The following parameters in Table 5-1 define the difference between Type A and B 
solids. 

TABLE 5-1 
Concentrations of Heavy Metals in Type A and Type B Solids 

-- .- 
Constituent fYQe A Type a 

I 

Cadmium Greater than 10 mglkg Less than or equal to 10 mg/kg 

Copper Greater than 450 mg/kg Less than or equal to 450 mg/kg 

Lead Greater than 250 m g k g  Less than or equal to 250 mg/kg 

Nickel Greater than 50 mgJkg Less  than or equal to 50 m g k g  

Zinc Greater than 900 mg/kg Less than or equal to 900 mgikg _--- 

Analyses of the LWC sludge in Lagoons 2 and 4 at BEPWTF' in the Wndr~onter h g o o n  
Investigcrtion nird Monitoring Progrnrn report indicate, at the time of sampling, levels of each of 
the metals to be within the Type B l im i ts  for all parameters, although one of the four 
samples showed a nickel concentration of 45 mg/kg, which is near the limit. A Type B land 
farm site is limited to application of 250,000 gallons or 250 dry tons of solids applied per 
calendar year, although a variance to ihis provision can be obtained. Type B facilities are 
exempt from requirements for publishing a public notice, posting of financial assurance, 
monitoring of groundwater, and post cIosure care. Certain site management practices apply 
to land farms, such as setbacks from structures or specific land uses, prohibition of 
application to permeable OT steeply sloped land, and other provisions. 

Structural Fill 
The use of water residuals for structural fill is termed beneficial reuse by the Division of 
Waste Management and is governed by the least restrictive site management requirements. 
Use as fill is covered in 401KAR45:070 and by Division of Solid Waste policy. Each beneficial 
reuse location must be permitted, and general distribution is prohibited. Among the policy 
provisions is a requirement that the residuals be mixed with soil so that the structural fiU 
mixture is not comprised of more than 50 percent speciaI waste. 

MK0003670154 DOW2 5.5 



SECTION 6 

Operations 

Impacts Of Sludge Handling and Backwash Operations 
In Section 2, Table 2-5 shows that sludge Rows from the coagulation m d  softening basins 
were 2.7 percent of total plant production in 1980, and more recently 2.66 percent of plant 
production based OR measurements made on two different days in April 2000. Filter 
backwash wastewater averages 1.55 percent of total plant production based on targeted 
fiItration rates and nm times for each filter group. ’This brings total wastewater flaw to 4.4 
percent of total water production. For surface WTPs, typical wastewater usage is probably 
less than 4 percent of total water production. In fact, all five WTPs surveyed in Section 4 
reported wastewater flows less than or equal to 3.1 percent of total water production. By 
comparison to other WTPs, wastewater flows in CHWT” may be higher than what is typical 
in other similar facih ties. 

Practices that may be causing above-average wastewater Row rates are: 

e 

e 

0 

High sludge flow rates to prevenk sludge p ipehe  clogging 
Long filter backwashes because the available backwashing rate is less than op t im~m 
Shorter filter run times in some filter groups than may be necessary to prevent particle 
breakthrough 
Low ra fes of filtration that may result in less filtered water production per cycle than 
attainable if optimized 

0 

0 pportu n i t ies for Reducing Process Wastewater 
Establish target sludge flow rates as low as possible to minimize clogging and regularly 
monitor flow rates to avoid excessive flow. Initial target sludge flow rates are shown in 
Table 2-13. These values are based on 0.25 mgd in the South Coagulation Basins, 0.35 mgd in 
the North Basins, and 0.10 mgd in the softening basins for pH adjustment only and 0.30 
mgd for softening. These target flow rates, or even lower values, have been measured in one 
or more basins of each corresponding basin group. If clogging is held to a minimum, the 
target values should be set even lower for each basin group. 

Consider automated flushing of the basin sludge lines. If routine basin flushing was 
automated to occur by time-of-day with electrically actuated valves, the frequency of 
flushing and flushing duration could be optimized to reduce the overall volume, flushing 
could be scheduled in proper sequence to avoid coinciding with peak backwashing flow 
rates, and operator time for this activity would be reduced. 

Improve backwash supply system to provide higher filter backwashing rates, which will 
more effectively clean media and possibly reduce overall backwash volume by reducing 
backwash duration. Maximum backwash rates are reportedly 13 gpm per square foot due to 
hydraulic limitations in the backwash supply. For adequate media expansion and cleaning, 
the backwash rate may need to be increased by up to 50 percent during warm water 

bl 
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conditions. To reduce backwash volume at this higher backwash rate, the dura tion would 
have to be shortened by more than one-third. 

Consider longer filter runs if turbidity breakthrough and excessive head losses can be 
prevented. The opportunity for longer filter runs in each filter group must be carefdly 
investigated to insure that filtered water quality is not compromised. Some filter groriys 
may need to be renovated before longer filter m s  are considered. 

Consider higher filtration rates for the south and east filter groups and operate fewer 
filters. I h e  south and east filter groups should be tested for higher filtration rates to 
ascertain if filter nms can be maintained as  long with higher filtration rates, again without 
compromising water qrrality. 

Consider recycling filter backwash water. Recycling backwash water was discontinued 
several years ago due to the potential threat of recyclinz protozoan cysts. The Filter 
Backwash Recycle Rule, now proposed and scheduled to be finalized in August 2000, will 
address this concern by limiting the practice of recycling. Based on the rule as now 
proposed, filter backwash recycling will be permitted as long as the wastewater stream is 
rehimed to the rapid m i x  or further upstream. Because filter backwash water can be 
rehimed to the raw water reservoir upstream of the rapid mix, LWC would comply with the 
rule as presently proposed. The raw water reservoir also provides an additional flow 
equalization benefit. If recychg of filter backivash water was resumed, the wastewater flow 
rate to the lagoons would be reduced by about one-third. Before considering this practice 
some safeguards should be considered and are discussed in Section 8. 

Transfer clear water from basins to be drained to other basins. Basin drainage, although 
not a significant volume of water compared to annual wastewater volumes, adds an 
appreciable load to the 24ind-1 lagoon pipeline when a basin is being drained. To reduce 
this loading, each group of coagulation and softening basins could be equipped with a 
transfer FLUTIP to withdraw approximately the top two-thirds of the clearest svater from the 
hasin to be drained and discharge the water to an adjacent basin or to a basin influent flume. 
A single transfer pump could be used for each basin group by manifolding a suction and 
discharge header to each basin with valves to isolate the basin to be drained. A similar 
arrangement could be used for the raw water reservoir. 

Flow Rate Monitoring 
Drainage, basin sludge withdrawal, and filter backwashing disposal are difficult to adjust 
and optimize because the Row rates of these wastewater streams are not monitored. The 
following flow rate monitoring points are recommended. 

Coagulation and Softening Basin Sludge Flows 
The basin sludge drains are equipped with butterfly valves at the weir boxes. To prevent 
clogging in the pipes the valves are typically opened twice per week to flush the sludge 
pipes at high velocities. Because these valves are frequently operated, the sludge flow rates 
often vary as shown in Table 2-4, which shows field measured flow rates for two different 
days in April 2000. As a result, a positive means of flow rate measurement would be 
desirable to insure that the valves are correctly positioned to normal targeted flow rates. 
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Flow rate measurement over the weirs could be as simple as installing a staff gauge in the 
weir channel for the opera tors to read and providing a weir head-discharge table to 
determine flow rates. The disadvantage of a staff gauge may be their difficulty to read from 
the operating floor where the valve is located. Another means of computing flow rate would 
be to install an ultrasonic meter at each weir, similar to Milhonics OCM 111. The device has 
a display and is pre-programmed for measurement and direct computation of weir flow 
rate, and could be located near each valve. Installed cost is about $2,000 per unit and there 
are a total of 14 weirs to be measured. 

The butterfly valves often are unable to fully seat because of solids and do not provide good 
flow rate control. Either one of two different types of replacement vaIves would provide 
good service in this application. Both are made by DeZurik. The first option is a V-port plug 
valve, which is available up through 20-inch size, designed specifically for flow control 
service with 90-degree-turn action. The second option, which would be less expensive, is an 
L Series knife gate with a V-ported opening designed specifically for throtthg control of 
thick slurries. When the butterfly valves need to be replaced, switching to one of these 
vaIves may provide a more favorable performance. 

Backwash Holding Tank 
The flow rate in the pumped discharge from this tank is unknown. In the summer when 
filter backwashing is more frequent, backwashing rates must be carefully sequenced to 
utilize the backwash holding tank to the extent possible without overflowing. Backwash 
holding tank pumping affects the capacity of the coagulation basin sludge flaw as well. 
Therefore, measuring the pumped flow rate would help balance the use of the holding tank 
and coagulation basin sludge flows. Magnetic flowmeters would be the best device to 
measure flow rate of this wastewater with a high solids content. A budget level cost 
estimate (without installation) would be $15,000 for the 20-inch and 57,500 for the 12-inch 
sizes. A vault to contain the flow meters for both the 12- and 20-inch force mains could be 
constructed downstream of the pumps. 

Drainage 
Drainage from the raw water reservoirs, coagulation and softening basins, and other process 
basins occurs too infrequently to jushfy providing flow rate monitoring. 

Lagoons 
?he vegetation in the lagoon restricts the ability to observe their operation and condition 
and leads to additional maintenance problems, as previously mentioned. Plans should be 
made to clean vegetation from all lagoons. Once cleaned, vegetation could be discouraged 
by maintaining a foot or more of water above the solids in the lagoon. Mainkaining a layer of 
water on top of the solids may not be possible unless the underdrain system that discharges 
to the outlet structure is valved closed or plugged. 

Regular preventive maintenance activities such as exercising valves and painting metalwork 
should be scheduled. 
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Wastewater is discharged to each Iagoon in a rotation. As a result, the lagoons are filling 
fairly evenly as shown in Table 3-4. Based on the estimated values of residuals accumulation 
and percent filled listed in the table, Lagoons 1,2, and 3 each have less than 2 years of 
capacity remaining. By diverting all wastewater to one of these three lagoons until it is 
filled, the lagoon can then be removed from service for cleaning before other lagoons 
become filled. This pattern of staggered lagoon cleaning will allow each lagoon to be 
removed from service for 2 or 3 years. This will provide lots of flexibility for an outside 
contractor to clean the lagoon, and if a generous amount of time is made available for the 
work, more competitive bidding will result. Once the first lagoon is filled and removed from 
service, all wastewater flow should be discharged to a second lagoon until i t  becomes filled, 
and then the cleaning process can be repeated. Lagoon No. 2 is nearly hcll and should be 
removed from service first. After a resting period of 6 to 12 months to further dewater the 
solids, the lagoon can be cleaned by mechanical excavation. 

Because of restrictions in plant piping, backwash water from BEPWTP can only be 
discharged to Lagoan No. 3 through a 42-inch pipeline, so this lagoon cannot be removed 
from service. Similarly, wash water from the traveling screens, and two sump pumps, four 
grit pumps, p~unp seals, and roof Ieaders discharge to a collector box behind the BEPWT" 
Raw Water Pump Station. Currently, the collector box water discharges by open channel 
flow to Lagoon No. 2. Alternate discharge points should he provided for the 42-inch 
backwash pipeline to divert backwash discharge from Lagoon No. 3 to either L.agoon No. 1 
or 2. Additionally, an alternate drainpipe should be installed to divert the collector box 
water to Lagoon No. 1, so that Lagoon No. 2 can be removed from service. 

Raw Water Reservoir Cleaning 
I n  the past, the raw water reservoirs have been cleaned by mechanical excavation, hydraulic 
dredging, and manual hose wash down to the drains. Most recently, both basins of the 
reservoir were mechanically cleaned. A plastic liner to restrict leakage was installed on the 
north basin and installation is presently underway on the south basin. 

Mechanical excavation is labor intensive and requires hauling to a disposal site. If 
mechanical excavation is used as the means to clean the reservoirs, special precautions will 
be needed to protect the plastic liner. The liner warranty has several restrictions on activities 
in contact with the liner. In fact, the warranty may be compramised if any vehicles are 
operated on top of the liner, even if pIanks or other protective surfaces are used. Warranty 
limitations must be investigated before any maintenance activity is planned. An advantage 
of mechanical excavation is that vehicle access ramps to the inside were constructed for 
installa tion of the liner and will remain for future use. 

Hydraulic dredging is a simpler and quicker procedure but there are hvo disadvantages: 1) 
use of a cutterhead may damage the new plastic liner on the bottom; and 2) the dredged 
solids are discharged into the 36-inch drain pipeline and the flow through this pipeline is 
insufficient to maintain minimum veIocity to keep heavy soIids suspended. A cage 
attachment is available from most dredge manufacturers and if used properly can almost 
eliminate the chance of liner damage by the cutterhead. An example of one manufacturer's 
cutterhead protection system is provided in Appendix C. 
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Another means to protect the liner from the cutterheads, or from mechanical excavating 
equipment, would be to install a concrete overlay on top of the liner in the bottom of the 
reservoir. This would be an expensive procedure, probably costing as much as S700,OOO per 
reservoir basin for a ?-inch-thick, reinforced concrete layer on top of the liner, but i t  would 
help insure that the liner would not get damaged from any activiv and would prolong its 
life. This option should be considered after the soiith basin liner is installed brit before it is 
placed back into service. 

The last time dredging was used, a considerable amount of solids deposited in the pipeline 
because the flow rate was too small to maintain flushing velocities. This material had to be 
removed manually by a slow, laborious process. To maintain a flushing velocity of at least 2 
$5, a flow rate of 9.2 mgd (6,400 gpm) would be required in the 36-inch-diameter drainage 
pipeline. A dredge sized for this reservoir would typically require a flow rate of about 1,000 
to 2,500 gpm to operate efficiently, so additional drainage water would be needed to 
supplement the dredging water to attain flushing velocity in the 36-inch drain. Additional 
inflow to the basin would also be required just to maintain a minimum water level for 
dredging. At this flow rate either reservoir basin would be drained in about 5 days 
excluding any contribution of makeup water that would be used for maintaining water 
level. However, the 24-inch pipeline to the lagoons would be not capable of handling this 
flow rate. A new lagoon at the Zorn Avenue Pump Station may also be too small to handle 
this flow rate while adequately settling out suspended solids. An alternative method for 
disposing of dredging water would be to connect to the coagulation sludge pipeline. 
Because it is only 30 inches in diameter and would already have a base flow of about 2.4 
mgd, flushing velocity would be attained with a much smaller flow rate and a new lagoon 
at Zorn Avenue or the 24-inch pipeline to the BEPWTP lagoons may be capable of handling 
the flow. 

The third method of reservoir cleaning is manual wash down with high-pressure hoses, 
using the basin drains as done in the past. Although labor intensive, this method poses the 
least risk to the liners and would help ensure that solids in the drainage system would be 
sufficiently diluted to prevent deposition in the drainage pipelines. 

A summary of the reservoir cleaning methods is presented in Table 6-1” The plastic liner has 
a design life of 20 years. Because of the warranty restrictions associated with the liner, a 
concrete overlay is recommended for either of the first two methods of cleaning. Once this 
type of protection is provided, the liner life k likely to be extended to more than 20 years. In 
addition to avoiding expensive repairs, these benefits may jus* part or all of the cost of a 
concrete overlay. 

RegardIess what decision is chosen for the method of cleaning, the frequency of cleaning 
should be sipificantly increased (that is, no less often than every five years), so that fewer 
soIids will have to be removed. As a result, the cleaning projects will be simpler and 
quicker. Because the first two methods are high risk for damaging the liner, the first basin 
cleaning should be by manual wash down and drainage of the north basin no later than 
2004. The feasibility of continuing this procedure can be reviewed at that time. If manual 
wash down and drainage is deemed to be too labor intensive or time consuming, the 
concrete overlay could be installed in the north basin and the following year in the south 
basin. After the concrete overlay is installeb, competitive bids for both mechanical 
excavation and dredging could be received to determine the better method of cleaning. 
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TABLE 6-1 
Raw Water Reservoir Cleaning Methods 

-- 
Advantages Disadvantages Method Description 

I_ 
__I 

1. Mechanical excavation and 
haul away. 

2. Oredging with a protective cage 
on cutterhead and a means to 
provide flushing velocities in the 
pipeline handling dredge 
discharge. 

3. Manual wash down cleaning 
with high-pressure hoses. 

OPTION: Proteclive concrete 
overlay inslalied on reservoir 
bottom. 

Does not risk overloading the 24- 
inch pipeline to the lagoons. Does 
not risk clogging the drain pipelines. 
Vehicle access ramps already 
installed. 

Simpler procedure and will be 
completed more quickly. 

Proven and simple procedure 
requiring no equipment, method is 
least likely of all to damage liner 

Protects liner for either dredging or 
mechanical excavation. Prolongs life 
of liner. 

Excavating equipment could 
potentially damage the liner. 
Cleaning would probably take 
longer and create truck traffic. 

Dredging equipment could 
potentially damage the liner. Drain 
pipeline may get clogged with 
dredged materials. 

Labor intensive and time 
consuming 

cost. 

6.6 



SECTION 7 

Alternative Disposal Options 

Three alternative disposal options were investigated for life-cycle costs: 

1. Continue lagoon disposa1 with recommended improvements and periodic cleaning of 
Iagoons and dispose to a monofill or arrange far agricultural land use 

2. Discharge process wastewater to the MSD 

3. Construct thickening and dewatering facilities on the CHwTJ.’site and dispose 
dewatered residuals to a landfill or arrange for agricultural land use 

For Alternatives 3 and 3, ultimate disposal would mean transport to a landfill, monofill, or 
land application for agricultural purposes. Landfill disposal tyrpically costs between $60 to 
$100 per ton, including hauling. Agricultural land application typically costs between $60 
and $80 per ton and monofill disposal could be as low as  $10 per ton if site conditions are 
favorable. Because of the more favorable cost. and expected availability of land for this 
purpose, land disposal by monofill was assumed for Alternatives 1 and 3. 

AI1 three alternatives would require a new backwash holding tank in parallel with the 
existing tank to permit the existing tank to be removed from service for cleaning and 
maintenance. The estimated cost of the tank is $1,000,000 and backup data far the estimate 
is included in Appendix E. AI1 alternatives would need flow monitoring facilities, too, 
which aid in plant operation. Disposal to MSD would require additional flow monitoring 
for biIling purposes. 

Alternative h’o. 1 continues the present operation but, in addition to the common capital 
improvements, lagoon cleaning and upkeep, residuals removal and land application, and 
pipeline maintenance have been added as annual costs. Lagoons would be filled and taken 
out of service for drying, and residuals would be excavated and hauled away to a monofill 
or agricultural land application site. Annual costs including amortized capital costs are 
about $777,000. 

Disposal to the MSD system (AItemative No. 2) would conceptually use the existing 42-inch 
sewer on Grinstead Drive for disposal. Although this alternative would eliminate hrther 
handling and disposal of residuals by the LWC, operating costs, shown in Table 7-1, would 
be very expensive for the estimated level of solids and volume of wastewater projected to 
occur. Disposal costs would have three components: flat administrative fee, volume charge, 
and water quality charge. Table 7-1 shows the charges that would occur for industrial 
customers based on projected wastewater flow rates and solids loadings. MSD customers 
have the freedom to choose one of tcvo methods for rate determination, based on cost 
advantage. For the CHWTP, Method 2 yields the lower annual cost of $4.817 million. Where 
process wastewater could actually be discharged, and approval to do so, would need to be 
verified with MSD, particularly since the Grinstead Drive line is a combined sewer. 
However, it appe.ars that even if no capital improvements were required (except for the 
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backwash holding tank and flow monitoring facilities) to discharge wastewater to MSD at 
Grinstead Drive, this would be the highest cost alternative with annual costs of 54.9 million. 

Alternative No. 3 would provide gravity thickeners and gravity belt presses in a nelv 
building for dewatering residuals, ideally near the C H W V  site. Coagulation sludge would 
be transported to the thickener. Thickened sludge would then be pumped to the belt presses 
for dewatering. Before dewatering, the sludge would be conditioned with polymer. After 
dewatering, residuals would be hauled to an agricultural land application site. Land area for 
a dewatering system close to CHWTP may be challenging to acquire. Four thickeners 
approximately 75 feet in diameter would be required. The belt press building would require 
less space than the thickeners but would need to be configured for continuous truck traffic 
to haul off an average of 50 dry tons per day of residuals. Annual costs including amortized 
capital costs are about $2.6 million. 

Cost comparisons for all three alternatives are shown in Table 7-2. Several assumptions, 
listed at the bottom of the table, were used to prepare this cost comparison. Alternative No. 
1, the present lagoon system, is by far the most cost-effective option in consideration of both 
annual and total life cycle costs, and disposal using the existing facilities should cantinue. 
However, many maintenance activities will soon be needed to keep this system in good 
functioning order. These activities are described in the next section. 

If the 24-inch pipeline cannot be rehabilitated to restore flow rates to an adequate capacity 
for fuhire wastewa fer Rows, a combination of Alternatives No. I and 2 may be possible as 
an interim solution while the pipeline is repaired or even replaced. For example, because the 
filter backwash and softening basins have much lighter solids content than the coagulation 
basin sludge, the MSD disposal of this wastewater would be considerably less than the 
composite average of all wastewater from CHJVTP, so the unit  cost (S/ l ,OOO gallons) would 
be much less. As a result, the MSD system could be cos t-effec tively used for only a portion 
of the wastewater disposal. 
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TABLE 7-2 
cos\ Comparison of Residuals Disposal Options for CV2scent Hill wp [ Option 1 Option 2 Option 3 

pipeline and Lagoon Disposal to MSD Mechanica' 
Sewers Dewatering Dewatering L Description 

Annual Costs 

$0 $4,809,000 $0 
$50,000 

$136,000 
$40,000 

$1,146,000 

Pipeline maintenancee" $0 

$0 
$382,000 

Mechanical dewatering O&Mh $0 

$382,000 
Dry land disposal' $608,000 54,809,000 $1,528,000 

Subtotal, annual costs 

Capital C O ~ S  Washwater holding tank 8 Pumps $100,000 $75,000 

$3,900,000 

F ~ O W  monitoring facilities 

$5,200,000 

Gravity thickenersik 
Dewatering equipment and building' $1,100,000 $10,175,000 

$1,075,000 
$960,000 

Subtotal, capital costs 
$1 01,000 $1 04,000 
$709,000 54,913,000 S2,488,000 

Payment to MSD 

$0 $0 Lagoon brush cleaningb 

$0 $0 Lagoon solids excavationCd 

$0 $0 

$1,000,000 $1,000,000 $1,000,000 
$75,000 

$0 $0 
$0 $0 

Amortized capital Costsrn -.- 

TOTAL 

Notes and assumptions: 
aTotal projected dry solids at C " P ,  tonslyear 

b&sume one lagoon brush-cleaned per Year 
cLagoon solids onsite excavation, $/CY 

Total projected volume of wet solids at CHWTP, CYlYear 
19,100 
45,300 

$50,000 
$3 

50 0% 
0.84 
S150 

160 
$60 
SI0 
6 

$226 
$100.000 
0.0944 

SI oa 



SECTION 8 

Conclusions and ecomrnendations 

Findings and Conclusions 
1. Flow projections for the 10-year study period indicate an average finished water 

production rate of 40 and 114 mgd .for BEPWTP and C W T P ,  respectively. 

2. Sludge flow rates assumed (not measured or targeted) for coagulation basins are 
400,000 gpd, each (3.2 mgd total), although the four south basins are 40 percent larger 
than the four north basins. The assumed sludge flow rate for the six softening basins is 
300,000 gpd, each (1.8 mgd total). Therefore, total assumed sludge flow for all 14 basins 
is 5 mgd. Actual sludge flow rates appear to be less than the assumed values and 
sometimes significantly less. If the assumed values were used in operations, a total of 2.8 
percent of the treated water would be drawn off in sludge flow at the plant’s design 
capacily of 180 mgd. At lower capacities the percentage drawn off would increase since 
sludge draw-off rates remain fairly constant. For example, a t  a 115-mgd plant 
production rate, the assumed sludge flows represent 4.4 percent of total production. 

3. Basin sludge flows for 1980 when specific records were kept reportedly averaged 
210,000 gpd, each, for the coagulation basins and 230,000 gpd, each, for the softening 
basins totaling 3.04 rngd for all basins, which is 60 percent of the assumed values. The 
average sludge flow rates based on two field measurements made in April 2000 were 
276,000 gpd, each, for the North Coagulation Basins, 333,000 gpd, each, for the South 
CoaguIation Basins, and 123,000 gpd, each, for the softening basins, totaling 2.32 mgd 
for all basins, which is 46 percent of the assumed values. Clearly, the assumed values are 
too high to reflect present operating conditions or target values. 

4. Filters are backwashed at a very low flow rate of 13 gpm/square foot. The plant staff 
believe that the media is not being adequately cleaned as  could be accomplished with 
higher backwash rates, but further investigation by LWC is planned. Higher backwash 
rates a t  shorter durations may be more effective and use less water. 

5. Based on normal filtration protocol for filter cycle time and backwashing, the north filter 
group has a lower net production rate than the east and south groups, yet even the 
North Group with the highest estimated ratio of 2.1 percent for filter backwash divided 
by total filtered water per cycle does not use an excessive amount of backwash by 
industry standards. Normally, gravity rapid sand filters would be expected to use less 
than 3 percent backwash and those that  use less than 2 percent would be considered 
ver)- good. The North Group produces the lowest unit filter m volume of 8,500 gallons, 
based on targeted fikration rates and run times, and yet this exceeds the industry 
standard that would expect a minimum of only 5,000 gallons. Regardless of these 
favorable indicators, filter rn times may be shorter than necessary to prevent particle 
breakthrough in one or more filter groups, and filtration rates may be lower than the 
optimal rates needed to maximize water production. 

E1 
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6. The turbidip Iimits for individual filters established by the JESWJR require filters 
by December 2001 to become sufficiently ripened to produce filtered water initially 
below 1.0 NTU, and below 0.5 " T U  after 4 hours of operation. Presently, LWC filters 
are reportedly producing water at Iess than 0.25 NTU immediately after backwash, 
which will comply with the rule. If turbidity levels are lowered further in future 
regulations, or if voluntary strategies, such as  the Partnership for Safe Water 
Program, are adopted resulting in lower target turbidity levels, the feasibiliv to 
provide filter-to-waste or some type of filter media conditioning should be 
investigated. 

7. Most surface water treatment plants that do not practice filter backwash recycling would 
typically generate less than 4 percent process wastewater. In the solids handling survey 
reported in Section 4, all five utilities produce tokal process wastewater ran,$ng from 1.5 
to 3.1 percent of total water production, whereas CHM'TP averaged 4.4 percent based OR 

field measurements taken April 2000. For filter backwashing alone the usage ranges 
from 1.2 to 2.5 percent for the five utilities, and CHWTP averages about 1.6 percent, if an 
equal m i x  of all filter groups are used and standard protocol for filtration rates and n m  
times are followed. Therefore, LWC falls in the mid-range of what is occurring with 
filter backwash water at the other surveyed ntilities. However, total process wastewater 
flow a t  4.4 percent in CHWTP last April appears to be somewhat higher than the 
industry average and considerably higher than the five utiIities surveyed, due to the 
sludge flows. Target values to reduce current sludge flows should be established but  
would be difficult to adhere to without regularly monitoring flow rates after flushing. 

8. For the 2-week maximum production period of 2010, a f i s h e d  water production rate of 
149 rngd is projected. During this period one filter from the South Group, three filters 
from the East Group, and four filters from the North Group would need to be 
backwashed in a 24-hour period if present day protocol is followed. 

9. The wash water holding tank has an effective volume of SO0,000 gallons. In the southeast 
portion of the tank solids have accumulated up to about 11 feet of depth. The overall 
water depth available is about 19 feet (elevation 526 to 545 feet). Because the tank used 
to be a clear well, it is covered and below grade. The cover hampers maintenance and 
cleaning and the pumps are also difficult to access. There is no reason to use a covered 
tank for backwash wastewater, although the cover may provide stmctural benefit. 

10. Based on the projected backwashing requirements for 2010, the holding tank volume 
(allowing for no solids deposition) is just adequate to handle backwash, softening basin 
sludge flows of 1.0 mgd, and one basin drainage stretched out over 72 hours, which is 
estimated to be an additional 0.9 mgd average rate for a 2.7-MG basin volume. However, 
the backwashing schedule must be precisely sequenced to optimize holding tank 
volume for equalization. This projected condition does not allow any storage space for 
solids deposition and places the plant in a vulnerable condition should maintenance 
problems occur in the backwash wastewater drainage system. 

11. The wash water holding tank will require pumping rates of 5 mgd during peak 
conditions of 2010 reduced to 4 mgd after the last backwash of the day has been 
cample ted 
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12. If a new backwash holding tank was provided in parallel with the existing one to 
improve reliability it could be sized to handle average backwashing conditions projected 
for a design year of 2010. For this application the tank’s minimum volume requirement 
would be 0.5 MG, if the presently assumed softening basin sludge flows of 1.8 mgd were 
handled by the tank and the existing backwash tank was out of service for maintenance. 
The volume requirement would be reduced to 0.4 MG if the softening basin sludge flows 
were reduced to 1.0 mgd, which is an attainable target flow rate if partial softening in 
ttvo of the six basins is practiced. These volumes are the minimum requirement and 
offer little flexibility in backwash scheduling. 

13. The present factory performance curves of the backwash holding tank pumps were 
input in a plant drainage computer model. FIow rate for one pump operating was 
3.47 mgd at a very low head. This is not a favorable operating condition for the pump 
because it is far outside its intended operating range. However, when hvo prmps 
operate, the model indicates that the combined flow rate increases to 4.72 mgd (2.36 mgd 
per pump) and the pumps would then be in a favorable operating range. This is caused 
by the significant increase in head loss in the 24inch pipeline as a result of the total flow 
rate (with coagulation sludge flow) increasing from 5.9 to 7.1 mgd. Flow rate and 
performance of the pumps are unknown because there is presently no flow rate 
monitoring. 

14. Based on the computer model results investigated, the drainage system will be unable to 
transport to the lagoons the projected filter backwash wastewater plus the basin sludge 
flows, even reduced to suggested target values, if the friction factors computed by 
Pitometer Associates in their March 27,2000, report are correct. (Friction C-factors 
reported to be higher than 100 were set equal to 100.) The model indicates that an 
overflow a t  the manhole connected to the coagulation sludge line in Reservoir Avenue 
and at the weir boxes in the Coagulation Control Horses would result. The predicted 
overflow condition at the weir boxes, but not the manhole, could be eliminated if the 
friction C-factor for all drain piping including the 24inc.h pipeline to the lagoons was 
increased to 100, which is a reasonable value to assume for old pipe. Eliminating the 
solids deposition may be the only improvement needed to attain C-factors of 100, or 
better. 

15. Samples were collected and laboratory analyses were performed an several wastewater 
streams in C H W V  and at Lagoon No. 2. All pH results were within the 6 to 9 S.W. range 
stipulated in previous KPDES discharge permits. Chlorine residual ranged from 1.2 to 
3.2 mg/L in the wastewater processes but was only 0.5 mg/L entering Lagoon No. 2. 
That residual concentration would quickly dissipate before reaching the outlet structure 
and discharging to the river. TSS was highly variable among all the sampling locations 
ranging from less than 3 mg/L for filter influent to 752 mg/L for coagulation basin 
sludge. BOD5 was 2 mg/L, or less, in the six analyses performed. Thirteen priority 
pollutant metals were analyzed in a sample of Lagoon No. 2 influent and all but barium, 
chromium, copper, and iron were below reportable limits. Of the metals above 
reportable Limits, none were present in unusual concentrations and would be considered 
insignificant as previously reported in Wrzshwrzfer lagoon Inurstignfioii nnd Moniforiirg 
Progrnm (August 1992). 

8 3  
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16. Overall, the BEPWTP lagoons are about three-fourths filled. Both plants are projected to 
produce residuals at an average rate of approximately 60 million pounds per year a t  for 
the next IO years. At an assumed dryness concentration of 50 percent, the residuals 
volume would be 1.9 million cubic feet per year at CI-TWTP and REPWTP, combined. At 
this rate all lagoons will be filled in less than 8 years if none are cleaned, 

17. Velocities in the 30- and 36-inch sludge and drain pipelines are probably too slow to 
prevent deposition of heavy solids. Even at low flow rates, the velocity in the 24-inch 
pipeline along River Road may be too slow to prevent deposition, especiaIIy at low 
points. Air release valves on the 24-inch pipeline were recently observed to be 
inoperative and trapped air in this pipeline could greatly affect carrying capacity. 

18. Three aItemative disposal methods and their life cycle costs were investigated. In 
addition to the present pipeline and lagoon disposal option, discharge to the MSD 
sewers and construction of onsite (or nearby) thickening and dewatering facilities for 
agricultural land application. The present method was by far the most cost-effective 
from a capital and annual  cost basis and should be continued. However, many 
maintenance activities will soon be needed to keep this system in good functioning 
order. 

Recommendations 
The following recommendations are presented in the general sequence of need to 
implement. Some recommendations are dependent on others being implemented first. 

1. Develop plan for lagaon operation, filling sequence, and cIeaning. Focus on filling a 
single lagoon a t  a time until full so it can be removed from service, cleaned and made 
ready to return to service. A land disposal site (monofill) should be investigated as  the 
most cost-effective means of disposing of water treatment residuals. By filing and 
cleaning each lagoon one at a time, the lagoon cleaning requirements will be spread out 
more evenly and more time will be available for cleaning, whether done in-house or by 
outside contractor. Lagoon No. 2 is the most completely filled lagoon and should be 
cleaned first. Once the lagoon is filled to 90 percent of its gross capacity, which will 
occur very soon, 8,500,000 cubic feet, or 315,000 cubic yards, of sludge will need to be 
removed. After a lagoon is removed from service it should be allowed to rest about 6 
months to a year to dewater as much as possible before soLids are excavated. At an 
assumed $3 per cubic yard mechanical excavation cost and $10 per ton land disposal 
cost, the overall sludge removal cost would be about $3.6 million for the entire Lagoon 
No. 2. The land disposal cost assumes that nearby favorable property (within 15 d e s  of 
the lagoon) can be obtained and that special liners, drainage systems, or other 
environmental protective measures or site embellishments (such as fencing, access 
roads, stormwater diversion, etc.) would not be required. After a potential site is located, 
the need for these measures and embellishments wodd  have to be investigated. If 
improvements are required the cost per cubic yard could be substantially higher. 

2. Conduct a geotechnical investigation of Lagoon No. 1 and 4 to determine if they are 
leaking and complete berm repairs if needed. It  would be prudent to make needed 
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repairs as soon as possible while the lagoons are out of service and before they are 
needed. 

3. Modify BEPWTP backwash drain piping to allow discharge to Lagoons No. 1 and 2, 
and modify the collector box drain to divert water from Lagoon No. 2 to Lagoon No. 1. 
The estimated cost of modifying the 42-inch backwash drainage system is $265,000 (see 
Appendix E), assuming the use of 1,000 feet of 42-inch pipe, two new inlet splash pads 
and other erosion control measures for Lagoons No. 1 and 2, and three sluice gates. A 
cost estimate for the collector box drainage improvements was not prepared because the 
requirements are not well defined; however, a gravity drainpipe to Lagoon No. 1 would 
be a nominal cost, if pumping was not required. 

4. Build new wash water holding tank and pump station. A volume of 0.5 MG is all that 
is needed to handle average filter backwashing conditions in 2010, but a volume of 0.8 
MG, equal to the existing tank is recommended for additional flexibility in operations 
and to be adequately sized beyond 2010. The new tank would be interconnected with 
the backwash drainpipe presently flowing into the existing tank. A new dry well for 
vertical centrifugal solids handling pumps would be connected to both tanks so that 
either tank could be removed from service without interrupting filter backwashing. A 
screening and grit chamber could be installed in front of both holding tanks to capture 
leaves, heavy lime solids, and other debris that is not desired in the drainage system. 
The debris collected in the chamber could be loaded into a dumpster or dump truck for 
offsite disposal, similar to screenings at. a wastewater treatment plant. 

5. Develop and use the Zorn Lagoon. This lagoon could be used any time the 24-inch 
pipeline is out of service for inspections and maintenance. The site should be surveyed 
and to construct a lagoon as large as possible on the site. An outlet shllcture similar to 
the BEPWTP lagoons should be provided to minimize the solids carryover to the river, 
since TSS for this discharge is regulated by the "DES permit. The existing bypass pipe 
that connects to the river outlet should remain in service in case it is needed. The 
estimated cost to construct this lagoon with piping connections, fencing, a short 
driveway, telemetry interconnections to the Zorn Avenue Pump Station for water level 
and effluent flow rate measurements, and concrete effluent structure is $500,000 (see 
Appendix E). The earthwork was assumed to have a balanced cut and fil l  requirement 
fer a lagoon approximately 10 feet deep. 

6. Check air release valves on 24-inch pipeline to BEP lagoons. Replace valves and bleed 
off trapped air if inoperative valves are found. 

7. Inspect sludge and drain pipelines using a TV camera. To determine the extent of 
solids deposition, all drain and sludge lines should be inspected by TV. The coagulation 
sludge and backwash wastewater would have to be converted to the drainage pipetine 
while inspections are conducted. 

6.  Improve pipeline capacity by jet cleaning or pigging" 

9. Instal1 flow rate metering for each of the 14 basin sludge flows a t  their weir boxes. An 
ultrasonic unit as manufactured by Milltronics can be programmed for each type of weir 
used and will provide a direct readout. The pump discharge flow rate out of the 
backwash holding tank should be measured with a magnetic flowmeter on the 12- and 
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20-inch lines. Alternatively, a single pipeline Ieaving the pump station could be metered 
before it splits into the 12- and 20-inch force mains. The backwash holding tank level 
should also be monitored. 

10. Establish target basin sludge flows of 0.25 and 0.35 mgd, each, for the North and South 
Coagulation Basins, respectively, and 0.1 mgd, each, for the softening basins. This will 
be an initial target value. These values should be further reduced, if possible to do 
without clogging sludge lines. Adding flow rate measurement will facilitate testing for 
optimum sludge Row rates. If softening is resumed in any of the basins the target sludge 
flow rate should be increased to 0.3 mgd per basin based on anticipated solids loading,. 

11. Clean and remove vegetation from the lagoons. Once cleaned the vegetation may be 
discouraged from returning by maintaining a foot or SO of water above the bottom or 
accumulated solids in the bottom. The underdrain pipe that discharges into the outlet 
struchire may need to be plugged or valved off to maintain a certain level of water. 

12. Improve 24-inch pipeline reliability along River Road by installing a double-barrel 
configuration a t  problem areas such as Harrods Creek or other creek crossings. These 
double-barreled creek crossings at problem areas would not be required if TV 
inspections show that solids deposition is not occurring in these areas or if pigging of 
the entire pipeline CM be performed in a short enough time period that can be tolerated 
by the CHWTP drainage system. Valved connections with pig launchers would be 
installed a t  each end of the two barrels and either barrel could be inspected or cleaned 
while the other was kept in service. The estimated cost to install a parallel pipeline at a 
150-foot-long creek crossing using jack-and-bare installa tion with 30-inch casing, 
fittings, four isolation valves, two pig launchers and appurtenances is $235,000 per 
crossing (see Appendix E). A long-term solution would be to provide a parallel pipeline 
from Zom Avenue to the BEPWTJ? lagoons. 

13. Remove cover of existing backwash hoIding tank and extend walls above grade with 
handrails on top to facilitate operation and maintenance of the tank. 

14. Exercise valves and paint metalwork in the lagoons at BEPWTP+ 

15. Conduct TSS sampling of the softening basin sludge flows on a regular schedule so 
that a rela tionship between sludge flow rates, lime dosage, and TSS contentra tians can 
be established. This relationship will allow solids production to be more accurately 
projected. 

16. Replace sludge butterfly vaIves with V-port plug valve or L Series knife gate valve with 
a V-port that is designed for flow control of slurries, both manufactured by DeZurik. 
Consider automating flushing of the sludge lines to reduce overall volume wasted. 

17. Construct new manhole on LWC property connected to the coagulation sludge pipeline 
and seal off existing manhole that overflows. Set manhole top eIevation at 
approximately 562 feet to provide extra pressure head to the pipeline, but still protect 
the weir boxes in the Coagulation Control Houses from overflowing. 

IS. Establish filtered water turbidity goals and investigate feasibility of filter-to-waste, 
Establish LWC goals for filtered water turbidity and determine what filter renovations 
and operating modifications are required to meet the goals. Conduct turbidity profiling 

".: 2. 
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for all filters to determine duration of filter media ripening after backwashing and 
whether or not FTW could improve filtered water quality. If F T W  appears to be feasible, 
consider a pumped FTW system that would keep FTW water isolated from other process 
wastewater so that FTW could be recycled. 

19. Improve filter backwash effectiveness by increasing rate and shortening duration. 

20. Investigate the feasibility of longer filter runs, if htrbidity breakthrough and excessive 
head losses do not occur. 

21. Investigate the feasibility of higher filtration rates, again if turbidity breakthrough ana 
excessive head losses do not occur. 

22. Consider resuming the practice of recycling backwash water to the raw water reservoir 
to si,gtificantly reduce process wastewater flows. Although many utilities are now 
avoiding this practice because of the threat of Ginrdin and Cnpfospon'ditm cysts being 
recycled to the plant influent in greater concentration, recycle to the raw water 
reservoirs in CHWTI' appears to be permissible under the proposed FBR Rule. Before 
considering this practice again, however, filter backwash water should be sampled for 
Ginrdin and Cnyplosporidium and compared to occurrence in the raw water. 

23. Provide basin transfer pumps to significantly reduce the amount of water to be drained 
when emptying basins. One pump could be installed and shared For each of the three 
basin groups with manifolded suction pipes khat withdraw the top two-thirds of the 
basin water and discharge to the basin influent flume. Alternatively, a portable pump 
could be used, provided that the suction piping is properly installed to minimize uptake 
of solids on the basin bottom. 

24. Develop a plan for cleaning the raw water reservoir at regular, more frequent intervals 
than done in the past (e.g. no less often than every five years) so that the cledning 
projects will be simpler and quicker. When time to clean again, use manual wash down 
to drainage to avoid damaging the plastic liner. If this method is still considered too 
labor intensive and time consuming even if the reservoir basins are cleaned more 
frequently, a concrete overlay should be installed to protect the liner from more invasive 
methods of cleaning. The concrete overlay will avoid expensive liner repair costs and 
prolong the liner's life. When time to again clean the basins after the overlay is installed, 
obtaining contractor bids for both mechanical excavation and hydraulic dredging will 
promote competition between the two methods to procure better prices for cleaning. If 
dredging is to be considered, consider diverting dredging wastewater to the 30-inch 
coagulation sludge pipeline rather than the 36-inch drain line so that flushing velocities 
will be more readily attained. Also consider draining the lagoon while dredgmg to 
maintain high velocities and flushing in the pipeline. 

25. Consider a 3-inch concrete protective layer in the bottom of the reservoir after the next 
scheduled cleaning. This protection may be useful for either dredging or mechanical 
cleaning. Assuming a 3-inch thick concrete layer with reinforcing steel, an allowance of 
$2 per square foot would cover the cost of this protective layer. Assuming a bottom 
surface area of about 700,000 square feet in both basins, total cost would be $1,400,000. If 
dredging is considered without the protective layer, the dredge should be equipped 
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with a protective cage around the cutterhead. See Appendix C far a mmufach~rer’s 
catalog cut sheet of a cutterhead with this attachment. 
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Appendix A 
-. Backwash Holding Tank Modeling Results 
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Backwash Wastewater 
15-Min Time Volume In, Softening Basin Flow Pumped Accumulated 
lncremenl Hour of Day Filter Gtoup MG Sludge In, MG Out, MG Volume, MG 

0.010 0.021 0.020 
0.010 0.021 0.010 

94 
95 

0.01 0 0.021 -a.ooi 96 
TOTALS 2.312 1 .ooo 3.313 

Volumes in 15-minute increments: Rates: 
1 Pump 0.02083 MG 2.000 mgd 
2 Pumps 0.04167 MG 4.000 mgd 
3 Pumps 0.05208 MG 5.000 mgd 

Softening Basin 
Sludge 0.01~42 MG 1.000 mgd 

I 

Wash Water Holding Basin 
tiWL 545 feet 
LWL 528 feet 
Diameter 90 feet 

Effective Volume 809,000 gallons 

Filter Backwashing Volumes, MG 

East GfOlJP 0.385 
South Group 0.385 

North Group 0.193 

Conclusions: 
1. Entire 0.8 MG basin is required; it must be kept clean 
2. Maximum pumping rate is 4 mgd 
3. Last backwash is at 1800 hours 
4. Pumping rate can be reduced to 2 rngd at 2145 hours until 0600 hours the next morning 
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TABLE A-2 
Wastewater Holding Basin Pumping Requirements-,2.Week Maximum Fiow in Year 2010 
Condition: One South, Three East, and f o u r  North Filfer Group Backwashes; four Soltening Basins af 0. I mgd each, b o  at 0.3 mgd 

Soffening Basin Drainage in 72 hours 

Backwash Wastewater 
15-Min Time Volume In, Softening Basin Softening Basin Flow Pumped Accumulated 
Increment Hour of Day Filter Group MG Sludge In, MG Drainage, MG Out, MG Volume, MG 

Back wa shing begins 
0 010 0.009 0.052 0.353 

0.321 0.052 
0.052 0.674 

0.009 0.641 - 
0.052 I __--------I___- 0.009 0 010 

0.577 0.009 0 052 0.01 0 
0.009 0 052 0.545 0010 

0.010 0.009 0.052 0.705 

0.673 0.052 0.010 0.009 
0.052 0.640 o a09 0.010 

0.009 0.052 0.608 0.01 0 
0.052 0.576 - 0.009 0 .OS 2 0.543 0.01 0 

0.51 1 0.009 0 052 0 010 
0.010 0.009 0 052 0.479 

0.009 0.052 0.447 0.010 _-- 0.009 0.052 0.800 0.385 0 010 
0 767 0.052 0.010 0 009 

0.010 0.009 0 052 0.735 
0.052 0.703 0.010 _____ -..- 0.042 0.681 

0.009 0 010 
0.659 0 009 0.042 0 010 

0.009 0.042 0.637 0.010 

South #1 0.385 6 1 
2 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

0.010 0.009 
3 East ff 1 0.385 0.010 , 0.009 

0.010 .--_-_- -.. __ _9,0S? ..... . ._ - 0.609 
7 

0.1 93 North # l  
_____-__________I_______ ___-__-_ ______ ____I ...----_I--._-- 

8 

0.010 ____  0.009 _________ - . __ _- __... 
_-I----------- 

9 

-I__ _I____-_ --- -- ___ -__- 
East #2 10 

0.009 _I_ _________- - - . ___--- - 
11 

0.010 0.009 0.042 0.615 . ..-- 
0.009 0.042 0.786 

24 _- 
12 North #2 0 193 0.010 25 

26 
27 

0.010 0.009 0.042 0.764 
0.010 0.009 0 042 0.742 
0.010 0.009 0.042 0.720 

0.009 0.042 0.698 0.010 
28 - 
29 13 

- 

30 
31 

0.010 0.009 0.042 0.677 
0.009 0.042 0.655 0.010 
0.009 0.042 0.633 __ 
0.009 0.042 0.61 I 

_--- 0.010 - 32 
33 14 0 010 

34 
35 

0.009 0 042 0.589 0.01 0 
0.010 0.009 0 042 0.567 

0.010 __ 0.009 0.042 0.545 
0 010 0 009 0 042 0.523 

_---- 36 
37 15 
38 
39 

0 010 0 009 0.042 0.502 
0 010 0.009 0.042 0.480 
0,010 0.009 0.042 0.458 ~ 

0 010 0 009 0 042 0.436 
40 
41 16 

0.009 0.042 0.414 0.01 0 
0.010 0.009 0.042 0.778 

0.009 0.042 0.756 I 0.01 0 

42 
43 
44 

East #3 0.385 
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- -- -- - 
Wastewater Backwash 

15-Min Time Volume In, Softening Basin Softening Basin Flow Pumped Accumulated 
Increment Hour of Day Filter Group MG Sludge In, MG Drainage, MG Out, MG Volume, MG 

Volumes in 15-minute increments: Rates: 
0.02083 MG 2.000 mgd 1 Pump 

2 Pumps 0.04167 MG 4.000 mgd 
13 Pumps 0.05208 MG 5.000 mgd 

Softening Basin 
Sludge 0.01042 MG 1.000 mgd 

I 

SoHening Basin 
Drainage 0.00938 MG 0.900 mgd 

Wash Water Holding Basin 
HWL 545 feet 
LWL 528 feet 
Diameter 90 feet 

Effective Volume 809,000 gallons 

Filter Backwashing Volumes, MG 
South Group 0 385 
East Group 0 385 
North Group 0.193 

Conclusions: 
1 Entire 0.8 MG basin is required, it must be kept clean 
2 Maximum pumping rate is 5 mgd 
3 Last backwash is at 2045 hours 
4. Pumping rate can be reduced to 4 mgd at 1100 hours until 0600 hours the next morning 
5. SoHening basin drainage is stretched out over 72 hours 

0 
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- Plc;n ~l~~ pumped Accumulated ackwas h 
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Wastewater Backwash 
15-Min Time Volume In, Softening Basin Fiow Pumped Accumulated 

Sludge In, MG Out, MG Volume, MG MG Increment Hour of Day Filter Group 
0.02 94 0.019 0.02 1 

0.019 0.021 0.02 95 
0.019 0.02 1 0.01 96 - 

1,734 1 B O O  3.52 1 
- 

TOTALS 

Rates: Volumes in 15-minute increments: 
1 Pump 0.02083 MG 2.0 mgd 

0.04167 MG 4.0 mgd ' 1 
3 Pumps 0.05208 MG 5.0 mgd 

Sludge 0.01875 MG 1.8 mgd 
Softening Basin 

Wash Water Holding Basin 
Minimum size 0.50 MG 

Filter Backwashing Volumes, MG 
0.385 South Group 

East Group 0.385 
North Group 0.193 

Conclusions: 
1. Provide a new basin with minimum volume of 0.50 MG 
2 Maximum pumping rate is 4 rngd 
3. Last backwash is at 19 15 hours 
4. Pumping rate can be reduced to 2 rngd at 241 5 hours unlil 0600 hours the next morning 
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- Backwash Wastewater 

15-Min Time Volume In, Softening Bash Flow Pumped Accumulated 
Sludge In, MG Oul, MG Volume, MG MG Increment Hour of Day Filter Group 

1 Pump 0.02083 MG 2 0  rngd 

0.04167 MG 4.0 rngd 2 Pumps 1 
3 Pumps 0.05208 MG 5.0 mgd 

Softening Basin 
Sludge 0.01042 MG 1.00 mgd 

Wash Water Holding Basin 
Minimum size 0.40 MG 

Filter Backwashing VOlUtTieS, MG 
South Group 0.385 
East Group 0.385 
Norrh Group 0.193 

Conclusions: 
1 .  Provide a new basin with minimum volume of 0.40 MG 
2. Maximum pumping rate is 4 rngd 
3. Last backwash is at 2245 hours 
4. Pumping rate can be reduced lo 2 mgd al 1445 hours until 0600 hours the next morning 
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EPANET Model InputlOutput Results 
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Dredge Cutterhead Protection System 



ADD AN UNDERWATER ROTOTlLLER TO YOUR PUMP 
CLEAN OUT D O O R 7  

96" - 

FRONT VIEW 

_L__ * STANDARD FEATURES 
DIGGING TOROUE I .  . I . I  . 10,000 INCH POUNDS 

CONSTRUCTION MATERIALS I . 1/8" & 1 / 4 "  THICK A 3 6  
MILD CARBON STEEL ROTATION SPEED 65 RPM (VARIABLE) 

FLIGHTING . .. 12" DIAMETER SECTIONS 

FULL PITCH 3/16" THICK 
6" DIA A36 STEEL 
KWlK LATCH POP CATCH 

AUGER SHAFT.  

DUAL HIGH TORQUE 
' HYDRAULIC MOTOR 

DRIVE MECHANISM . 
CLEANOUT DOOR 

* OPTIOtjAC FEATURES 
CONSTR~JCTION MATERIALS . STAINLESS STEEL AND 

ABRASION RESISTANT STEEL 
DIGGING TORQUE HIGHER DIGGING TOROUE 
ROTATION SPEED" VARIABLE ROTATION SPEEDS 
CUTTERI.4EAD WIDTH . UP TO 12 FOOT WlOE 

CUTTERHEADS AVAILABLE 
PUMP SUCTION ALTERNATE SUCTION 

ARRANGEMENTS AND 
P 0 SI T I 0  N S AVAILABLE 

* THESE FEATURES MAY CHANGE WITHOUT NOTICE. 

/ 

LPOND LINER L- TIRE (FAR SIDE) 
PROTECTION 
CAGE 

- SIDE VIEW 
NEARSIDE TIRE NOT SHOWN 

FOR CURIN 

Hydraulic Power Reauirements 
The Crisofull i  96" cutterheod require5 
ten gallons per minute o t  2200 pounds 
per square i n c h  of ^ h y d r a u l i c  f lu id .  
The hydraulic f luid should be f i l tered 
to 25 m i c r o n  a n d  not exceed 180' 
Fahrenhe i t  in le t  t e m p e r o t u r e .  The 
minimum oil viscosity is 50 SUS. 
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APPENDIX D 

Dredging Manufacturers and Contractors 

SRS Crisafulli, Inc. 

Contact: Carl K. Richards 
406-365-3393 

Ellicot t International 
Mud Cat Division 

Contact: Don McCaig 
410-545-0261 

Contractors 
AquaDredge 

Contact: Charlie Pound 
9 14-273-31 79 

Commonwealth Disposal 

Contact: Art Davis 
717-545-4235 

Heartland Pump Rental and Sales 

Contact: John Payne 
618-985-5110 
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BackuD Data for Cost Estimates 
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LOCATION: Louisville, KY 

Zone Ave Lagoon & Backwash Improvements Est 

DESIGN STAGE: Planning Level, Order-of-Magnitude 
PROJECT MGR Jerry AndersonlDAY 
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- Zone Ave Laqoon & Backwash Improvements Est  
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-- - 
2 00 AC 524 1,150 85 $482.300 

+ 02 Zorn Ave. Lagaon 

- 
5152 37 9152.370 

+ 02 Backwash Piping 
1000.00 LNFT 

S37.034 73 91 11.100 
+ 03 InIetlSplash Pad 

300 EACH 

S 164,760 
+ 04 Pig Launcher 

2.00 EACH S82.380 75 

+ 05 24" Dia Jack-and-Bore 
150.00 LNFT 5452 7 1  S67.910 
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Properly of CHZM H1U. Inc All Riphfs Resewed. Copyrighf 2000 
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REPORT SUPPLEMEN? DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS 

Introduction 
In July 2000 a report entitled Drninage nnd Solids Management Improvements, Crescenf Hill 
Wnfer Trenfrnenf Plant was prepared for the Louisville Water Company (LWC) by 
CH2M HILI, in associa tion with Quest Engineers. In December 2000, CH2M HILL was 
authorized by the LWC to prepare this supplement to the report, which addresses the 
following topics: 

e NPDES Discharge Perrrut Lnvestigation 
e 

0 

0 

Booster Pump Station on North Side of Crescent Hill WTP 
Stormwater Management on South Side Crescent Hill WTP 
Measure BE Payne Lagoon Solids 

NPDES Discharge Permit Investigation 
The Kentucky Division af Water (KDOW) Kentucky Pollutant I)ischarge Elimination 
System (KPDES) Branch was contacted to investigate alternatives to the current discharge 
permits a t  Zom Avenue and BE Payne. Topics that were discussed included: 

0 Use and scope of general KPDES permits for water treatment plants 

Exceptions to the general permits 

Less stringent discharge limitations at Zom Avenue for intermittent and/or unusual 
discharge activities, such as pipeline maintenance and reservoir draining 

Seasonal variances to allow less stringent discharge Limitations during high river 
discharge conditions 

0 

Mr. Ronnie Thompson of the industrial section of the KPDES Branch was contacted and a 
telephone record is included in Appendix A. To Mr. Thompson's knowledge, all but one 
water treatment plant in Kentucky uses the General KPDES Permit for Wastewater 
Discharges Associated with Drinking Water Plant Activities. The permits are written and 
issued on 5-year cycles and will be reissued January 2004. 

Only the City of Paducah has a special permit that allows unlimited discharge of total 
suspended solids (TSS). The basis for this exception was a study conducted for the city that 
indicated no dekrimental effects to the river due to the solids. Similar sktdies could be 
conducted by other permittees for KDOW's consideration. A copy of the permit is included 
in Appendix B. 

Special discharges from water treatment plants and other potable water utiliv activities can 
be allowed independently of KPDES permitting. Referred to as "special discharge 
authorizations", typical examples are for construction work, pressure testing, and reservoir 
draining and are requested on a case-by-case basis. These types of discharges do not have 
limits or sampling requirements. KDOW would expect these types of requests to be 
submitted infrequentIy, probably less than once per year per site. 

Mr. Mike Mudd at the Louisville Regional DOW office was contacted and asked about these 
special discharge authorizations. He indicated that LWC has previously requested 
permission to discharge Chlorinated water associated with water quality flushing and 
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REPORT SUPPLEMEKF:E+WAGE AND SOLIDS MANAGEMENT IMPROVEMENTS 

hyperchlorinated water associated with new water main construction. However, he is not 
faamiliar with the special discharge authorizations and suggested that Mr. Sam Lester, DOW 
Field Operations Manager, should handle this type of request. 

Mr. Lester was contacted and indicated that he has issued special discharge authorizations. 
He is willing to cooperatively work with utilities that have infrequent operation and 
maintenance challenges that involve special discharges. O n e  of the first uses of a special 
discharge authorization beneficial to LWC would be to allow discharges associated with 
cleaning the 24-inch drain line to the BE Payne lagoons. Mi.  Lester would consider a 
proposal to temporarily divert CI-IWTP wastewater to a direct Ohio River discharge if he is 
given a specific proposal for the overall project which estimates discharge rates, volumes, 
and water quality. He would be in favor of constructing temporary lagoons to capture 
wastewater generated during a cleaning operation, such as line pigging or jet cleaning, and 
would offer a temporary permit for discharging the supernatant from these temporary 
lagoons. He suggests that the water utility request an initial meeting to describe the 
proposed project and discuss with DOW the options for managing the wastewater. After 
this, a more specific proposal requesting the discharge authorization could be submitted to 
DOW. 

3 

The lagoon on the Zorn Avenue PS site previomly recomnended in the original report may 
not be required if DOW would allow diversion of C H W V  wastewater to the river during 
the pipeline cleaning operation. Even if permission for this discharge is obtained, however, 
one or mole other temporary lagoons to caph.ire wastewater from p ipehe  cleaning may be 
required. If so, a lagoon a t  the Zom Avenue site for temporary use might be the best 
location, anyway, due to availability of property. 

Booster Pump Station on North Side of Crescent Hill WTP 
The feasibility of a booster pump station and wet well a t  Reservoir Avenue to increase the 
carrying capacity of process wastewater was investigated. This pump station would be used 
in conjunction with high tvastewater flowrate events, such a s  draining a reservoir or 
coagula tion basin. The pump station would also help clean the pipeline to BE Payne lagoons 
by impnrthg high flushing velocities. 

Several hydraulic scenarios of the CHWTF’ drainage system to the BEPWTP lagoons were 
modeled in !he original report. Table 1 (the same as Table 3-3 from the original report) 
summarized the results of three scenarios all using the 2010 projected drainage rate but with 
different backwash holding basin pumping rates and friction factors: 

1. O n e  backwash holding tank pump operating a t  3.47 mgd, total flow rate a t  5 87 mgd, 
and existing friction factors 

2. Two backwash holding tank pumps operating a t  4.72 mgd, total flow rate at 7.12 mgd, 
and existing friction factors 

3. Two backwash holding tank pumps operating a t  5.27 mgd, total flow rate at 7.67 mgd, 
and improved friction factors 

A successful outcome to computer modeling was determined by the following criteria: 

ADDENDUM TO REPORT-3 3 



REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT I M P R O V E M E  - 

0 Backwash holding tank pumping rates had to be at least 5 mgd to include a n  allowance 
for basin drainage 

The weir boxes at  the coagulation basins could not overflow 

* If the Node 15 manhole in Reservoir Avenue overflowed, it must be closed off or raised 

The first two scenarios had insufficient pumping out of the backwash holding tank. 
Scenario 2 would have had an overflow at the coagulation basin weir boxes. Scenarios 2 and 
3 would have had an overflow at Junction 15 (on Reservoir Avenue) and would have 
required some type of modification to the manhole in order to function properly. The only 
difference between Scenario 2 and 3 was that improved friction factors were assumed due to 
the anticipated beneficial effect of cleaning the pipeline. The improved friction factor would 
prevent overflow of the coagulation basin weir boxes; however, the ability to increase 
friction factor to this degree c m o t  be proven in advance. An inline pump station on the 
drainage system would increase the carrying capacity of the 24inch pipeline to BEPWTI' 
lagoons whether or not the friction factor was increased. 

Scenario 2 was modified to insert a pump skation at the Zorn Avenue Pump Station site to 
handle total flows draining to BEPWTP. This  site is recommended over a site on Reservoir 
Avenue for the following reasons: 

e The site is farther away from the public and less obtrusive 

e A much higher suction pressure would be available for an inline pumping configuration 
a wet well would not be required 

* The p ~ m p  station could also be used to pump out a new lagoon at the Zom Avenue site 
and divert to the REPWTP lagoons via the 24inch pipeline 

Modeling results are shown in Appendix C, which includes a model schematic and the 
EPANET analysis results with junction and pipe reports. The proposed pump station is 
labeled "2" in between Junctions N11 and 2. The suction pressure (at Junction N11) is 45 psi 
when purnping 7.9 mgd at 50 feet of head. The discharge pressure (at Junction 2) is 67 psi. 
The pressure a t  the proposed pump station site is 56 psi during the original Scenario 2, 
which has a flow rate of 7.12 rngd without pumping. The model predicts a n  increase in 
pressure from 56 to 67 psi while pumping" 

Preliminary sizing criteria for the pump station and wet well were developed. Ideally, a 
target flow rate of 2.4 mgd from the eight coagulation basins will occur at all times that all 
basins are in operation. During the peak filter backwashing season, 4 rngd tvorild be 
pumped out of the backwash holding basin. In addition, softening basin drainage would 
flow at a rate of 1 mgd. Total wastewater flow rate would be 7.4 mgd. An approximate firm 
capacity of 8 mgd was selected for a new drainage pump station. This capacity assumes no 
modifications are made to the stormwater drainage system a t  C W T P ,  
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Area A 

Area B 

Area C 

Area D 

Preliminary sizing indicates that three 3,000-gpm pumps at a total dynamic head of 50 feet 

station with wet and dry wells, CMlf/brick veneer walls, pumps, piping, valves, electrical, 
and instrumentation would be approximately $1 million. Appendix D contains the 
construction cost estimate. Including engineering and a contingency would increase the 
estimated cost to $1.5 million for budgeting purposes. 

with 60-hp motors could provide this capacity. A construction cost estimate for a pump 
I 

Site area where stormwater is currently collected and diverted to the backwash holding basin 

Sile area that drains to a 15-inch stormwater pipeline that runs by the backwash holding basin 

Site area on west side that drains directly lo MSD combined sewer in Grinstead Drive 

Site area that drains over land to catch basins off sire 

The original report recommends inspection and cleaning the 24inch pipeline to increase its 
carrying capacity. If the pipeline can be successfully cleaned to increase its capacity to the 
extent shown in Scenario 3 of the original report, the pump station is not required. If the 
pipeline capacity cannot be increased beyond its present capacity by cleaning, the pump 
station will be required. The pump station would not need to operate continuously. During 
off-peak drainage and filter backwashing, the drainage by gravity flow would be adequate 
and the pump station would not need to operate. 

Stormwater Management on South Side Crescent Hill WTP 
The Crescent Hill Water Treatment Plant (CHWTP) site is divided in two by Frankfort 
Avenue. The north and south parts have separate stormwater drainage system. The south 
part drains into Louisville/ Jefferson MSD's Beargrass Creek combined sewer system. 
Stormwater on a small portion of the south side site is collected into the filter backwash 
holding basin. In normal operation all of this water is pumped from the basin to the north 
side of CHWD into a gravity drainage system that drains to the BE Payne WTP lagoons. 

The purpose of this analysis is to evaluate the impact of collecting more of the stormwater 
runoff from the south part of the site to divert from the MSD combined sewer system into 
the backwash holding basin. Various scenarios of stormwater intensity and diversion were 
analyzed. The increased flow due to stormwater would require a larger backwash holding 
basin and pump station, so the capacity of these facilities w a s  investigated, too. 

Approach 
This analysis evaluates stormwater runoff on the south side of Crescent Hill IVTP, bounded 
by Frankfort Avenue to the south and Grinstead Drive to the east. The south side area is 
approximately 34.4 acres. This site is subdivided into four smaller areas for analysis: 

See the attached map in Appendix E for a delineation of drainage areas. Current MSD 
design criteria for new site developments within the MSD service area require stormwater 
detention facilities to restrict flow rates. Within MSD's combined sen-er area, deveIopers are 
required to keep the 100-year post-development runoff rate equal to or less than the 10-year 
pre-development runoff rate. Because these stormwater conditions are often used for 
stormwater management, these flow rates were developed for the south side of CHWTP. 
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Approximately 9 acres of the site have open basins that capture rainwater and eliminate 
stormwater flows from the post development condition. 

Peak discharges were calcuIated and compared for three scenarios: 

1. Undeveloped conditions (pre-1,WC facilities), 

2. Existing conditions (with current LWC facilities) 

3. Diverting 15" storm line into backwash holding basin 

Two tributary areas were analyzed: (1) a t  backwash holding basin and (2) a t  LWC 
Grinstead Drive entrance. Storm runoff from the remainder of the site that sheet flows off 
the property along other perimeter areas (Area D) was also calculated and combined with 
the Grinstead Drive tributary area, to illustrate the overall impact of stormwater runoff from 
the LWC site, The 10- and 100-year storm events were analyzed to compare the 10-year pre- 
developed runoff with the 100-year post-developed (existing conditions) runoff. 

Design Criteria 
Hydrologic and hydraulic methodology utilized is in accordance with Chapter 10 
"Stontzalc7ter Fncdifh Desigrz" of MsDs Design Manual. 

Since the site is less than 50 acres the Rational Method was used for calculating peak runoffs 
for the 10- and 100-year storm events: 

Q=CIA, 

Where: 

Q=peak runoff (cfs), 
C=moff  coefficient, 
I=rainfall intensity (inch/kr), 
A=tributary area (acres), 

Since this method calculates peak discharge only, it uses the basic asswnp tion that the 
design storm has constant rainfall intensity for the time period (storm duration), which is 
eqiial to the time of concentration (Tc)- For tlus site, a minimum T, of 10 minutes was 
Litilized for deriving rainfall intensities. This equates to Il0=5.4 in/hr and I IW =7.3 in/hr. A 
"weighted" nnmoff coefficient, C, was utilized for each drabage area using 0.95 for 
impervious areas (rooftops and pavement) and 0.35 for grassy areas. 

Results 
The results are summarized in Table 2. For a 10-year storm event the backwash holding 
basin would currently receive a peak stormwater Row of 7-6 cfs, or 3,400 gpm. It would be 
sunyle to divert Area B to the backwash holding basin by relocating the 15-inch stormwater 
Fipe to discharge into the backwash holding basin rather than the MSD combined sewer in 
Grinstead Avenue. However, this would increase peak stormwater from 3,450 to 11,700 
p n i ,  or 16.8 mgd, to collect Areas A+B. The a m e n t  pump station capacity is about 4 mgd, 
or 2,800 gym. Previous modeling scenarios show that 4 mgd is the approximate flow rate 
limit for this pump station when discharging to the gravity system simultaneously with the 
coagulation basin sludge flows To increase the pumping rate from the backwash holding 
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basin significantly more than 4 mgd would require a much greater capacity backwash basin 
pump station, a new force main to the north side of CHWTP in parallel with the existing 12- 
and 20-inch force mains, and improvements to the 24-inch gravity pipeline to BEPWTP, 
such as a n  inline booster pump station. Even with a new booster pump station, handling 
this flow rate combined with coagulation basin sludge flows would be questionable. 
Currently, peak flows to the BEPWTP lagoons are approximately 8 mgd. Diverting Areas 
AcB would capture about 34 percent of the total south side area of CHW?-P, which is 25.3 
acres (excluding open basins). 
7- -7 

26.0 11,700 

Scenario Area (acres) Weighted C 

Existing Conditions (A) l”5 0.94 

Diversion Improvements (A+B) 8.6 0.56 

Note: In the scenario column, the letter in brackets ( ) represenls the drainage area delineated on the attached 
map. 

Collecting Area C starmwater, in addition to Areas A+B, would total 15.7 acres (62 percent 
of the south side area excluding open basins), and would further divert stormwater from 
MSD sewers on the south side. This would result. in a peak storm flow rate of 25,100 gpm, or 
36 mgd, going into the backwash holding basin. For this level of diversion, a new 36-indt 
force main would be required to divert the 10-year storm event to the narth side of CHWTP. 
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However, the 24-inch pipeline to BEPWTP lagoons would be undersized for this flow rate, 
even if an inline booster pump station was built. Collecting Area C would also require a 
new pump station located at the west side of the property, near the stormwater discharge to 
sewers in Grinstead Drive, to intercept the stonnwater. 

Collecting the final 9.6 acres of stormwater in Area D would require signrFicant site work to 
collect the water and divert to a common point. 

Conclusion 
Stormwater from only 6 percent of the south area of CHWTI, (excluding basins) is currently 
diverted to the backwash holding basin for pimping to the north side gravity drain system. 
Area B could easily be diverted to the backwash holding basin, too, since the 15-inch 
stormwater pipeline runs adjacent to the basin. However, peak stormwater flow rates from 
Areas A+R combined would significantly increase the required pumping rate out of the 
basin. A new inline booster p w p  station would also be required. Even if these 
modifications were made, only 34 percent of the stormwater on the south side would be 
captured. Capturing stormwater flows for more than Areas A-i-B would require a parallel 
pipeline to BEPWTP lagoons, if stormwa ter were diverted to the lagoons. 

A preferred approach to managing stormwater on the south side of C W T P  might be to 
construct a detention pond to capture stormwater for Areas A+B+C. The pond would need 
to have adequate volume to receive the 100-year storm flow and release it a t  the 10-year, 
pre-developed flow rate. Probably the most suitable location for a pond would be adjacent 
to the southwest comer of the site at Stiltz Avenue and Hermann Court. Further analysis 
would be required to determine volume, elevation, and pumping requirements. 

Measure BE Payne Lagoon Solids 
Jn the July report, solids in the four BE Payne WTP lagoons were estimated by visual 
observation For th is report supplement, the surveying firm Mindell Scott & Associates, Inc 
made a more accura tc measurement of the solids by surveying one profile and hvo cross 
sections in each lagoon. Sludge samples were obtained from each lagoon and taken to the 
CH'WTP laboratory for solids content- analysis. 

Lagoons 1 and 4 had dense bnish and small trees tha t  had to be cleared for the survey. 
Flynn Brothers Contracting, Inc. cleared the bnish to provide he-of-sight for the profiles 
and cross sections. Because Lagoons 2 and 3 had standing water, the siirvey crew used a 
boat to probe and measlire bottom elevations over much of each lagoon. 

The resulk of the survey and solids volume computations are s m a r i z e d  in Tahle 3, which 
compares the initial estimates with the surveyed measurements. Overall, the life remaining 
changed from the estimated 7 7 years to 12.5 years, based on a 90-percent maximum filling 
that was assumed in both instances. Although the lagoons' effluent structure and berms are 
designed to have a l ipid level perhaps two feet higher than the inlet pipe invert, we do not 
recommend operating the lagoons at this high of a level. Additionally, for a given maximum 
liquid level the solids would not be capable of accumulating over the entire depth. As the 
maximum solids level is reached, the lagoon XviU become less effective in capturing solids 
and they \vi11 be carried out in the effluent supernatant As a result, the 90-percent fullness 
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was defined as 90-percent of the height from the lagoon bottom to the invert of the inlet 
pipe, and that is the assumed maximum solids con tent. 

TABLE 3 
Lagoon Volume Available 
---- 

Lagoon Total Lagoon Estimated Surveyed Estimated Surveyed Solids Estimated Life 
No. Volume, cf Percent Percent Available Available Content, % Remaining, Yr 

Filled Filled Capacity, YO Capacity, YO 
-- 

I 10,497,000 62.9% 52.4% 27.1 Yo 37.6% 63.0% 2.6 
2 9,476,000 77.0% 45.8% 13.0% 44.2% 35.5% 1.5 
3 10.610,000 67.9% 72.1% 22.1 % 17.9% 37.7% 0.7 
4 23,753,000 54.3% 41.1% 35.7% 48.9% 63.0% 7.6 

TotalIAvg. 54,336,000 62.6% 50.2% 27.4% 39.8% 51 5% 12.5 - "- 

Note: 
Projected wastewater flow residuals, both WTPs with pH adjustment at CHWTP, dry Ibslyr: 60,035,000 

The maximum percent fullness could be tested by monitoring suspended solids in the active 
lagoon's effluent. The WDES permit requires one grab sample a month for monitoring total 
suspended solids, but this infrequent monitoring would not necessarily indicate a trend in 
declining lagoon performance, due to the temporary effects of weather and other factors on 
the lagoon's performance. 

Lagoon 2 was thought to have the least amount of useful life based on the estimates, but 
now, Lagoon 3 has the least amount of useful life based on surveyed results. The fullness of 
Lagoon 2 was initially overestimated due to a surface layer of irncompacted silt making the 
lagoon appear hiller. 

In the original report an overall solids content was assumed for all lagoons to be SO percent 
based on previous studies. During the surveying, three samples from each lagoon were 
taken for solids content analysis. Readings in each lagoon were fairly consistent except for 
Lagoon 2, in which two of the samples were obtained with difficulty from under water and 
were given a lower weighting than the third sample which was taken away from standing 
water. 

The results are reported in Table 3. Lagoons 1 and 4, which are inactive, both had 63 percent 
average solids content, whereas Lagoons 2 and 3, which are both in use with standing water 
inside, have 35.5 and 37.7 percent average solids, respectively. The samples taken with 
standing water nearby were shallow so the resiilts may not be a s  reliable as  those that were 
taken from the inactive lagoons. Textbook values given for water treatment sludge dryness 
indicate ranges of up to 45 percent solids for alum coagulants to more than 60 percent solids 
for lime (calcium carbonate), so the measured values in the BEPWTP lagoons are very good 
for the inactive lagoons. Regardless what the actual percent solids content might be in 
Lagoons 2 and 3, once they are removed from service the solids content would be expected 
to increase to a similar level as the other lagoons after a dormant period of several months to 
a year for drying. 
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The solids content analyses, volume computations, sample locations, and hand sketches 
showing channelization of flows through Lagoons 2 and 3 are included in Appendix F. 

Figure 1 shows a schematic of the four lagoons and all piping that enters or exits from each. 
As stated in the original report, a comprehensive, long-term operation and maintenance 
plan needs to be developed for the lagoons, scheduling the following recommendations: 

1. The schematic shows that the BEPWTJ? filter backwash wastewater and coagulation and 
softeningsludge can only drain into Lagoon 3 and drainage from general water use at 
the raw water pump station can only discharge to Lagoon 2. Lagoon 3 has very little 
service life remaining, so piping modifications to divert backwash water to one or more 
other lagoons is needed as soon as possible. 

2. The original report recommended cleaning Lagoon 2 first. Lagoon 3 was found by 
surveying to be the fullest and is presently the only lagoon that can receive BEPWTP 
backwash wastewater. As a result, a new backwash pipe diversion to another lagoon 
should be installed as soon as possible so that Lagoon 3 can be removed from service 
and allowed to dry for cleaning. 

A geotechical investigation of Lagoons 1 and 4 is needed to determine if leakage is 
occurring at suspected sites. If leakage is confirmed these lagoon berms need to be 
repaired as soon as  possible while Lagoons 2 and 3 are still usable. 

3 

4 Once Lagoon 3 has sufficiently dried, it should be cleaned. Based on the degree of solids 
content in Lagoons 1 and 4, it appears that all lagoons can be cleaned using conventional 
mechanical earthmoving equipment if given an adequate time of dormancy for drying. 

After Lagoon 3 is ready to be placed back into service, Lagoon 2 can be removed from 
service for drying and cleaning. 

6. The active lagoons that are filling with solids should be monitored for TSS more 
frequently than required by the KPDES to help indicate settling performance and 
determine more precisely when the lagoons should be shut down for cleanjiig. 

5 

The comprehensive plan should schedule lagoon cleanings in such a way  tha t  ample drying 
time (up to 1 year) occurs, contractors who bid the project have ample time to complete the 
rvork so that bids will be more competitive, and the annual costs for cleaning are a s  uniform 
as possible to result in an even cash flow. 
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The solids content analyses, volume computations, sample locations, and hand sketches 
showing channelization of flows through Lagoons 2 and 3 are included in Appendix F. 

Figure 1 shows a schematic of the four lagoons and all piping that enters or exits from each. 
- I As stated in the anginal report, a comprehensive, long-term operation and maintenance 

~ plan needs to be deveIoped for the lagoons, scheduling the following recommendations: 

1. The schematic shows that the BEPWm filter backwash wastewater and coagulation and 
softening sludge can only drain into Lagoon 3 and drainage from general water use at 
the raw water pump station can only discharge to Lagoon 2. Lagoon 3 has very little 
service life remaining, so piping modifications to divert backwash water to one or more 
other lagoons is needed as soon as possible. 

2. The original report reconmended cleaning Lagoon 2 first. Lagoon 3 was found by 
surveying to be the fullest and is presently the only lagoon that can receive REPWTP 
backwash wastewater. As a result, a new backwash pipe diversion to another lagoon 
should be installed as soon as possible so that Lagoon 3 can be removed from service 
and allowed to dry for cleaning. 

3. A geotechnical investigation of Lagoons 1 and 4 is needed to determine i f  leakage is 
occurring at suspected sites. If leakage is confirmed these lagoon berms need to be 
repaired as soon as possible while Lagoons 2 and 3 are still usable. 

4. Once Lagoon 3 has sufficientIy.dried, i t  should be cleaned. Bdsed on the degree of solids 
content in Lagoons 1 and 4, i t  appears that all lagoons can be cleaned using conventional 
mechanical earthmoving equipment if given an adequate time of dormancy for drying. 

5. After Lagoon 3 is ready to be placed back into service, Lagoon 2 can be removed from 
service for drying and cleaning. 

6. The active lagoons that are filling with soljds should be monitored for TSS moie 
frequently than required by the KPDES to help indicate settling performance and 
determine more precisely when the lagoons should be shut down for cleaning. 

The comprehensive plan should schedule lagoon cleanings in such a way that ample drying 
t ime (up to 1 year) occurs, contractors who bid the project have ample time to complete the 
work so that bids will be more competitive, and the annual casts for cleaning are as t d o r m  
as possible to result in an even cash flow. 
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T E L E P H O N E  C O N V E R S A T I O N  R E C O R D  

Call To: Ronnie Thompson, 
Industrial Section, 

KPDES Branch, 
KY Division of Water 

Phone No.: 502-564-341 0 x423 Date: February 21,2001 

Call From: Jerry Anderson Time: 04:28 PM 

M essag.e 
Taken By: JLA, CH2M HILL 

Subject: Wastewater discharges from WTPs 

Do all water treatment plants in the State of KY have the-same “General KPDES 
Permit for Wastewater Discharges assocatied with Drinking Water Plant Activities”? 

Yes, unless special WTP conditions require a unique discharge permit. For example, the city 
of Paducah, whose WTP discharges to’ the Ohio River, discharges without a TSS limit, 
because a study was conducted demonstrating that itsTSS had no detrimental effect on the 
river. Project title is “Padacah Water Works Backwash Discharge River Impact Study. One 
condition on the permit (No. KY 00731 13) is that an existing diffuser in the river must be 
maintained and used. 

All other WTPs, as far as he knows, use the statewide permit for all types of WTP process 
astewater, such as sedimentation sludge, filter backwashing, membranes, etc., and have a 
SS limit of 30 mg/L, average, and 50 mg/L maximum daily concentration. 

Could a similar study be conducted for another WTP utility that discharges to the 
Ohio River? 

Yes. If done, submit the study report to him. 

Could I get a copy of the Paducah report? 

Obtain a Freedom Df Information request form from fileroom contact, Anita Young, at 
Ext. 522, KPS Branch, DOW, fax no. 502-564-51 05, 14 Raleigh Road, FranMort, 40601. 

How long will the statewide WTP permit be effective? 

CJntil January 31, 2004. They are reissued in 5-year cycles. 

Are special infrequent discharges from WTPs ever allowed? 

Yes, such as water for construction work iJsed for pressure or leak testing. Rather than 
issuing a permit, the DOW regional office would issue an individual authorization letter. 
These types of discharges usually do not have limits or sampling requirements. For a 
special discharge occurring as often as annually, he would have to review on a case-by- 
case basis to determine whether or not the statewide permit or a special discharge 

horization would be appropriate for an infrequent discharge. 
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Are seasonal variations offered or discharge limitations ever waived on permits ’ 
based on higher flow rates in the receiving stream providing more favorable dilution - 
rates? 

Not that he is aware of. 

What about discharges of chlorinated water from water main flushing? 

He believes at least one utility in the state, LWC, has a general “areawide” permit for 
discharging potable water from WTPs, storage tanks, and water mains. That way, the utility 
does not need to apply for approval for routine operations such as these. 

General closing comment 

Water treatment plants are not on KDOW‘s priority list of polluters. 
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PAUL E. P A W N  ' GOVERNOR 

COMMONWEALTH OF KEN TUCK^ 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABIN= 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
FRANKFORT OFFICE PARK 

14 REILLY RD 
FRANKFORT KY 40601 

G l e n  Anderson 
icah Water Works 

bcah, Kentucky 42002-2377 
Box 2377 

Re: Paducah Water Treatment P l a n t  
KPDES NO.: XY0073113 
McCraekEr. County, KentUCXy 

Mr. Anderson: 

Enclosed is t he  Kentucky Pollutmt Discharge Elimination Systen (KFDES) permit 
the above-referenced facility. This action constitutes a f i n &  permit i s s u u c e  
c 4 0 1  KAR 5 ~ 0 7 5 ,  pUrSuaht t o  KRS 224.1.6-050.  

i s  permit w i l l  become effective on the date indicated i n  the attached permit 
that no request for adjudication is granted. A l l  provisions of the permit 
effective and enforceable in accordance with 401 E;RR 5:075, unless stayed by 

iearing officer under Sections 11 and 13. 

Any demand €or a hearing on the permit shall bcl filed i n  bccordazce w i t h  the 
:dures specified in KRS 224.10-420, 224.10-440, 224.10-470 and any regelations 
. lgated thereto. Any person aggrieved by the issuance of a pem-it finzl decision 
l e w d  a hearing,  pursuant to KRS 224.10-420(2). within t h i r t y  (30) days f r o m  the 
of t h e  issuance of this  letter. Two ( 2 )  copies of rewest: for hearing should be 
tted in writing to the Natural Resources and Environmental Protection Cabinet, 
e of Administrative Hearings, 35-36 Fduntain Place, Frankforc ,  Kentucky 40601 and 
'omonwealth of Kentucky, Natural Resources and Environmental Protection cabinet, 
ion of water, 14 Reilly Road, Frankforc, Kentucky 40601. For  your record keeping 
ses, it is recommended that these requests be sent by certified mail. The 
en request must conform to t h e  appropriate statutes referenced d o v e .  

I f  you have any mescions regarding the KPDES decision, please confact Courtney 
. Inventory and Data Xanagement S e c t i o n ,  KPDES Branch, e: ( 5 0 % )  564-2225,  
;ion 465. 

Further i n f o r m c i o n  on procedures and legal metters pertaining to the hearing 
jt may be obtained by contacting the Office of Achin i s t r a t ive  Eearings e :  ( 5 0 2 )  
1 1 2 .  

Sincerely, 

GahAJG- 

Jack A .  Wilson, Director 
Division of Water 

ORSANCO 
Paducah Regional Office 
Diviaion of Water Files 
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PAUL E, P A ~ N  
GWERNQR ' 

COMMONWEALTH OF KENTUCKY 
NATURAL RESOURCES AND ENVIRONMENTAL PROTECYION CAWNET 

DEPARTMENT FOR ENVIRONMENTAL PROTECTION 
FRANKFORT OFFICE PARK 

14 REILLY RD 
FRANKFORT KY 40801 

ws NO.: KY0073113 Perm3.t Writer: Ronnie Thompson  ate: October 8 ,  1999 

:Llity Name: Paducah Water Trea tment  P lan t  

r i p t i o n  of QisQharga: 

la00 North Eighffi Street 
Paducah, McCracken County, Kentucky 

This is a reissuance of & pe-ni t  to i3.n existing 
source Water Treatment P l a n t  (SIC C c c k  4901). 

This permit shall become e f f e c t i v e  February 1, 
2000. The effective date of t h i s  p e n f t  is being 
delayed to place the facility in t h e  correct 5- 
ye& cycle, as per the Kentucky Watershed 
bknagemnt Framework. During the i n t e r im  period, 
t h e  c u r r e n t  permit will r w i n  effective, in 
accotdance w i t h  401 KAR 5:060, Sec t ion  115) ( c ) .  
In this instance. the permit is scheduled for 
reissuance in February 2005 for  the 
Tennessee/Hississippi/Cumberland &sin Management 
Unit. 

Filter backwash water and sedimentetion basin 
wastewater at t h e  r8te o? 109,808 cp6. 

tmextt2 Providear None 

iving Stream: 

am Segment use C f ~ n s i f i c a t i o t r r  Warnatlet  Aquatic Habitat and Prirrary/Secondary 

un Lopr Flew C o a d i t i a n :  7QlO = 13,000 cfs 

: C z a l F t y  or  E f f l u e n t  LFmited: 

.fieation of Permit Conditione: 

'ollowing regulations are pursuant to KRS 224.10-100, 224.70-100, and 225.70-110. 

The Ohio River at mile po in t  45  

Contact  Recreation 

This pem,it is e f f l u e n t  limited. 

. Suspended S o l i d s  and Total Residual Chlorine 
nonitoring recfuiraments for these parameters are consistent with 401 KAR 5:065, 
on 2 ( 8 ) .  



."'. 
'. . i 

c 

Page 2 

2 limitations for this parameter are consistent with 401 KAR 5:031, Section 4 .  

&gradation : 

! concfitions of 40l fViR 5 : 0 2 9 ,  Sect ion 2(1) and ( 3 )  have been satisfied by this 
m i t  action. A review under Sect ion 2 ( 2 )  and ( 4 )  56 not applicable. 



KENTUCKY POLL 

DISCHARGE ELIM 
SYSTEM 

PERM 

..UTA1 

INATI 

IT 

Pursuan t  to Aut.hority in KRS 2 2 4 ,  

Paducah water Works 
P.O.  Box 2377 
Paducah, Kentucky 42002-2377 

authorized to disckrge  f r o m  a facility located at 

Paducah Water Treatment: P l a n t  
1800 N o r t h  Eighth Stieec 
Paducah, HcCracker. County,  Kentucky 

to receiving waters naved 

The Ohio River at mile p o i n t  45 

i n  accordance with e f f l u e n t  limitations, monitoring requirements, and other conditions 
set' f o r t h  in PA!!TS I, XI, e.6 I11 hereof .  The permit consists of t h i s  cover sheet, 
end PART I 2 pages, PART I1 2 page, and PART 1 x 1  h gage. 

This permit s h a l l  become effective on February 1, 2000. 

This g e h t  and the authorization to dischEzge shall expire at m i d n i g h t ,  Janu;irv 
31. 2 0 0 5 .  

NOV 2 9  arta 
Dare signad 

DEPARTldXNT FUR VR0-U PROTECTION 
Diviaion of Water, PtankfoFt: O f f i c e  Park, 14 rteilly Road, F r a n X f o r t ,  Kentucky 40601 

Printed on Recycled Pmer . -- .- . -  -- - - -  - -  r - 4 -  -dz f I. _ "  . -_- .- -. _ _  -.. . ;AG..< 
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PART I 
Page I-2 
B f m f t  NO,; KY0073113 

Schedule of Complia?cs 

The pernittee shall achieve compliance with ,all requirements on the effective 
date of this permit. 



L 

PART Iff 
Page 111-1 
P e r m i t  No.% KY0073113 

PART I11 

in REOUIREMENTS 

Reporting of Monitoring Results 

. icoring results must be obtain@& for each month and regorted on a preprinted 
:charge Kanlcoring Report (DMX) Form which w i l l  be mailed to you each quarter for 
! upcoming quarter .  The completed DKRe €or each month must be sent to the Division 
Water at the address l i s t e d  below twith a copy to the appropriate Regional Office) 
tmrk5c3  no later than  the  28th day of t h e  month following the c w l e t e d  quarter. 

Division of Water Kentucky Natural Resources and 
Paducah Regional Office Environmentla1 Protection Cabinet 
4500 Clarks  R i V @ r  h a d  Dept, for Environmental Protectibn 
Paducah, Kentucky 42003 Division of Water 
P-TTN: Supervisor fnventary & Data Management 

14 Rei l ly  Road, Frankfor t  Office Park 
Frankfor t ,  K e n t U C k y  40601 

Reopener Clause I 

5 permit shall be modified, or alternatively revoked and reissued, to coniply with 
applicable ef f luent  starlchrd or limitation i s s u e d  or approved un&r 401 lW7 5 : 0 5 0  
>ugh 5:OBO and KRS 2 2 4 ,  i f  the effluent sra=;ldarci or l imitat ion 60 issued or 

Contains different conditions or is otherwise more s t r i n g e n t  t h a n  
any effluent limitation in the permit; or 

2 .  Controls any pollutant not l i m i t e d  in the permit. 

germit as modified or reissued under t h i s  paragraph shall a l so  c o n t a i n  m y  other 
iirements of PCRS chapter 224 when applicable. 

Special Conditions 

discharge shall take place t h rough  a fully functional and properly. ciesigned 
:iport diffuser at leaat equivalent in performance to the diffusion structure 
r ina l ly  approved by the Division of Water on April 6, 1993. 

. - 1  r "  
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Appendix C 

EPANET Modeling Results - 



Crescent Hill Drainage System 

Day 1,12:00 I 

EPANET2 



Crescent Hill Drainage System--Addendum 

1 

Head Pressure 
Elevation Demand ft psi 

MGD 
2 1.68 

Node ID 0.00 474.03 

16.52 475.13 
J u n c  N5 

J u n c  N6 19.95 
484.03 

20.09 
J u n c  N7 

0.00 484.36 

0.00 490.96 22.08 
Junc  NX 

23.22 
J u n c  N9 

0.00 

45.2 1 
J u n c  N10 

J u n c  N 11 -2.19 

3.65 
J u n c  N12 

ft 

424 

__c 

437 0.00 

438 0.00 
--- 

43 8 

440 

440 

_xLc___ 

493.60 

546.33 
Y _- 442 0.00 

0.00 550.94 

0.00 557.43 Junc  N14 
-4.3 I 0.00 547.45 

0.00 547.47 

0.00 537.5 1 

0.00 517.78 

-0.50 547.5s 

556 

549 

557:4 Junc  N 15 -3.70 

Junc  N I6 -3.65 

Junc  N 1 -3.67 

J u n c  N2 -3..56 

J u n c  N4 -6-47 

--- -6.46 
J u n c  N17 

-6.45 
J u n c  N 18 

-6.45 
J u n c  N 19 

Junc N20 -3.56 

-3.76 
J u n c  N2 1 

b 45.21 
Junc  N22 

0.00 5 17,67 26.89 
Junc  N23 

0.00 596.33 66.87 

0.00 

0.00 

556 

," 556 

__cc_L- 

__c_c___ 556 0.00 547.54 

556 

562.5 
- 

-0.50 547.57 
c____ 

562.5 - 
-0.70 547.81 

547.82 -0.70 

562.7 

562.7 

556 

c-L--c- 

___L__ 0.00 537.7s 

547.33 

442 0.00 546.34 

45 1 

442 
530 -5.32 530.00 

7.90 446 00 44 6 

-0.18 1 55 1 .00 55 1 

5 56 0.00 

Resvr R4 

Resvr 1 
-c_- 

Network Table - N o d e s  

- 

-- 

0.00 
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- Construction Cosr Estimate - 
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Appendix E 

Drainaae Area NlaD of CHWTP 



'XI'CLDICL53FXFSPOOL 
' X ?' C U I  CL 52 FXF SPOOL 
x scwl CL 53 M F  S P W L  

* x B ' c L D I C L ~ ~  MFSPOOL 

ESTIMATOR: D JONES 
PROJ MANAGER: 
PROJ. NO.: l576@3 OR W 
ESTIMATE NO.:2WlOI6 

MARIGUPS: REV NO : O  
OVERHEAD = D A T E z ~ ~ ~ ~  
P R O M  (. 

MOBIBONDhNS li 

COKnNCENCY = 

HILLCOST DATA 
Y3 SSSOW 5550 900 13200 5288 543 20 

HILL COST DATA 
592 469646 I1 689 8 38 13200 $512 13001 

L56S97 11.690 7 3 5  53200 5706 HILL COST DATA 53529 1106 

HILL COST DATA 560839 Sl.825 833  53200 1799 13997 5120 
S1.00657 53.025 M M  HILL COST DATA 17 I 1  53200 1,642 582 12 5246 

1531 32 S1.694 MM HILLCOST DATA 863 53200 S629 558 1% 11T1 

9 2 6 0 2  12.176 H2M HILL COST DATA 977 L12 00 5938 665 75 I197 
11,091 4 1  12.183 MM HILL COST DATA I2497 $22455 1735 110072 $201 

$1.29102 512951687 $2455 5463 112696 SI27 Sl.40000 SI, 
SlS.WO00 LIS. 
516.WOM , ,SI4 

Y8.649 
SO.Il6 
51.832 
57.730 

1192.129 
460.347 

S9.8W 
536,626 

w- - 
B OV~RHEAD b P R O M  lA'ohd)*l(A*Qhddl'P) 
C MDBIBONOIINSUR 
0 CDWNGENCV 
E TOTAL ESIIMATED CONSTRUCTION COST 

r 156.1171 

(.A 01 AI 
1% 01 A) I L260.508I 

I53,wo 
5 00% sin7,wo 

10 00% I21,wo 
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I1C 
ELECTRICM 
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METALS 
TOTAL ESTIMATED CDNSTRUCT~ON COST 
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endix F 
Lagoon Solids Computations 
l.”agoon No. 1 

TS 1 
PI 
P2 
TS2 

D1 
D2 
D3 

442.32 
440.94 
434.09 
431 .OO 

442 
468 
412 

Area 1 
Area 2 
Area 3 

otal Solids Cross-sectional Area 
otal Cross-sectional Area 
ercent Solids 

Total Volume 
Sludge Volume 
Available Capacity 

51 41.05 
351 6.71 
1047.72 
9705.47 
18508 
52.44% 

10,497,000 
5,504,558 
4,992,442 

P1 
440.72 
439.03 
440.5 
440.36 
440.75 
441 2.2 
441.61 
441.13 
441.5 
441.56 
441.35 
441.38 
441.28 
440.55 
441.2 

440.9427 

P2 
436.27 
436.51 
435.08 
434.92 
434.53 
434.02 
433.49 
433.39 
433.56 
433.42 
432.81 
432.45 
431 -84 
433.5 
435.5 

434.086 

Solids content from lab: No. Weighting Percent 
1-1 33.33% 68.3% 
1 -2 33.33% 61.3% 
1-3 33.33% 59.4% 

Average 100.00% 63.0% 



mendix F 
Solids Computations 

TS 1 
P I  
P2 
TS2 

D1 
D2 
D3 

443.1 4 
437.57 
435.83 
428.1 5 

440 
300 
410 

Area 1 4556.20 
Area 2 2009.57 
Area 3 815.31 

>tal Solids Cross-sectional Area 7381.09 
,tal Cross-sectional Area 16100 

t Solids 45.85% ’- 

olume 9,476,000 
udge Volume 4,344,296 
Jailable Capacity 5,i  31,704 

Aids content from lab: No. Weighting Percent 
U N W  16.67% 7.2% 
L2 SW 66.67% 49.1% 
L2 NE 76*67% 9.7% 

Average 100.00% 35.5% 

P2 
438.06 
438.28 

438 
438.38 
438.1 9 
434.87 
434.1 
434.7 

436.03 
432.78 
432.55 
432.91 
434.8 

437.93 
435.8271 



.agoon Solids Computations 

.agoon No. 3 

TS 1 
P1 
P2 
TS2 

D1 
0 2  
D3 

445.40 
441 -23 
439.48 
432.41 

496 
226 
400 

Area 1 6604.24 
Area 2 2340.58. 
Area 3 

Solids Cross-sectional Area 
-otaI Cross-sectional Area 
'ercent Solids 
'otal Volume 
;ludge Volume 
,vailable Capacity 

2378.63 * 

1 1323.45 
15708 

72.09% 
10,610,OO~ 
7,648,446 
2,961,554 

;olids content from lab: No. Weighting Percent 
L3 NW 25.00% 42.5% ~. 

L3 SE 50.00% 35.4% 
L3NE 25.00% 37.5% 

Average 100.00% 37.7% 

P2 
441.59 
438.8 

438.28 
438.92 
439.03 
439.68 
439.53 
439.08 
439.27 
439.29 
439.29 
439.43 
439.1 4 
439.6 
439.8 

44 1 
Average 439.4831 

! 



ppendix F 
Solids Computations 

TS 1 
P1 
P2 
P3 
TS2 

D l  
0 2  
0 3  
04 

Area 1 
Area 2 
Area 3 
Area 4 

3tal Solids Cross-sectional Area 
atal Cross-sectional Area 

t Solids 
olume 

ludge Volume 
vailable Capacity 

olicls content from lab: No. 
4- 1 
4-2 
4-3 

Average 

442.05 
437.98 
431 20 
425.36 
424.01 

51 0 
500 
504 
466 

8676.92 
5793.04 
2660.40 
785.71 

I791 6.07 
43560 

41 .? 3% 
23,753,000 
9,769,521 

13,983,479 

Weighting Percent 
33.33% 68.3% 
33.33'10 61.3% 
33.33% 59.4% 
100.00% 63.0% 

P1 
437.32 
436.53 
436.51 
436.1 7 
436.44 
436.59 
437.85 
438.42 
439.03 
439.2 

439.43 
439.34 

440.07 
438.78 

P2 
431 $9 

430.85 
430.98 
430.97 
431.14 

43 1 
431 

431.34 
431.12 
431.23 
431 .I 4 
430.94 
431.02 
432.1 

P3 
426.4 

424.57 
424.78 
424.99 
424.98 
424.98 
425.23 
425.38 
425.36 
425.15 
424.77 
424.92 
426.78 
426.78 

437.9771 431.195 425.3621 









Iiardin 

Bull i t t 

770 6 

/* 

Speiicer 

I Nelson N 

I 
00 Feel 

.. - 



BOARD OF WATER WORKS 

OCTOBER 1,2007 
SPECIAL-CALLED MEETING MINUTES 

Board Members Present: 
Mr. Stewart Conner, Chair 
Ms. Wendy Welsh, Vice-Chair 
Mr. Ed Crooks 
Ms. Margaret Harris (via Conference Call) 
Mr. Gerald Martin (via Conference Call) 
Ms. Marita Willis (via Conference Call) 

Not Present: 
Mayor Jeriy Abrainsoii 

Others Present: 
Mr. Gregoty Heitzman, CEO/Presjdent 
Mr. Rick Johnstone, Deputy Mayor, Louisville Metro Government 
Mr. James Brammell, Vice President and Chief Engineer 
Ms. Barbara Dickens, Vice President, General Counsel and Secretaiy 
Ms. Susan Lehmann, Vice President, Human Resources and Organizational Effectiveness 
Mr. Robert Miller, Vice President, Business Resources and Treasurer 
Ms. Amber Halloran, Business System Owner, Supplying Financial Resources and Controller 
Mr. Jim Smith, Business System Owner, Infrastructure Planning and Business Development 

Visitors Present: 

The special-called meeting of the Board of Water Worlcs was lield on Monday, October 1, 2007 at, 
Louisville Water Company, The John L. Huber Building, SSO South Third Street, Louisville, Kentucky. 
Chairperson Stewart Conner called the meeting to order at1 0:OO a.111. 

Closed Session Held 

Ms. Margaret Harris moved to go into closed session to discuss a specific proposal pursuant to KRS 
61.810(1) (g), respectively at 1O:OO a.m. Ms. Wendy Welsh seconded, and tlie motion carried. 

Open Session Resumed 

On the inotion of Ms. Harris, seconded by Ms. Welsh and unanimously carried, the Board resumed open 
session at 1 1 :O 1 a.m. 

President Authorized to Submit Pronosal to Supply Water to Central I<entaclcy 

Mr. Conner moved to authorize President Greg Heitunaii to propose a 25 MGD supply of potable water 
to Central Kentucky by offering to constmct and fund a 36-inch transmission main be installed along the 
Interstate 64 corridor from English Station RoadA-265 i n  Jefferson County to Kentucky Highway 53 in 
Shelby County, and further, to collaborate througli public/private partnerships in the coristriictian and 
fiuancing of a 36-inch transmission niaiii to be installed along the Interstate 64 corridor froin Kentucky 
Highway 53 in Shelby County to Kentucky American Water Company's 24-inch water main in Newtown 

Special-Called Board of Water Works M'eeting 
October 1,2007 
Page 1 of2 
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Pike in Fayette County, including but not limited to, associated pumping stations and storage facilities; 
said proposal being submitted with the understanding that it embody the specifics outlined in the 
document “Louisville Water Company Proposal for a Louisville to Lexington Pipeline Along Interstate 
64” dated October 1, 2007 and be contingent upon the negotiation of a contract containing those terms 
and other standard terms and conditions. Ms. Harris seconded, and the motion carried 

Ms. Barbara Dicbens updated the Directors regarding the schedule of the Public Service Commission 
matter, in which the Company i s  an intervening party. Mr. Heitzinan briefly discussed the rebuttal 
testimony being filed today by the Company in that matter. 

There being no further business, Ms. Welsh moved to adjourn the meeting, seconded by Ms. Marita 
Willis, and carried. The meeting was adjourned at 1 I : 10 a.m. 

Respectfully submitted, 

W 
Barbara K. Dickens 
Vice President, General Counsel and Secretaiy 

Special-Called Board of Water Works Meeting 
October 1,2007 
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