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B.E. PAYNE FACILITY

(PHOTOGRAPH NOT DISPLAYED)



B.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)

Caulk seams in the aluminum fascia.

Point and patch masonry at corners.

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.

Seal around pipe penetrations.

Roof-Condition (Poor to Fair)

We suggest you enter into a roof management plan.

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

The downspouts are damaged at the ground level and are not functioning correctly.



o The gutters need cleaning.

Glazing Units-Condition (Fair)
s 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)
¢ 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

e The lower level slab on grade has contracted away from the exterior wall. 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)
e Several exit signs are not functioning on the lower level.

e The weather stripping has failed around the exit doors.
e 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
e 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 System-Condition (Good)
e No deficiencies were noted.

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

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

e 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



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.

e We did not observe any Material Safety Data Sheets or required labeling.
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Middletown Distribution Facility

Pavement and Site-Condition- (Good)

Install pipe guards along the south and north walls to protect the buildings metal panels.
See Photo Number 31

Cut out and replace concrete sidewalk where differential settlement has occurred.
Remove dead trees around material storage building.
Repair fence around material storage building.

Repair fence leading to back road to prevent unauthorized dumping.

Material Storage Building-Condition- (Poor)

Repair soffits and fascia.
See Photo Number 32

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

Install pipe guards at corners.
Install protective angles on corners and across the top of the truck opening.

Install height restriction pipe to alert dump truck 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 31

¢ 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
¢ The roofing system should be placed under a roof management plan.

o The gutters should be cleaned out.

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

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

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

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

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

Life Safety
o Flammable liquids including gasoline were not stored in a fireproof cabinet.

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

¢ Lower towel dispensers in restrooms.

¢ Install grab bars in handicap stall.

e Change out faucets to lever type.

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

e Dedicate parking for disabled.
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550 SOUTH THIRD OFFICE
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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

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

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

Roof

Additional protection should be installed to protect the roof base sheet from window washing
equipment.
See Photo Number 41

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

Bubbles 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 tarndowns 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

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

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

See Photo Numbers 46, 47,48,49,& 50

Several previous window leaks have resulted in stamed drywall and ceiling tiles.
See Photo Numbers 51, & 52

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

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

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

Mechanical Systems

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 20cfms recommended by ASHRE. An analysis should be performed to ensure
adequate [AQ.
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Plumbing
e No deficiencies observed.

Electrical
o 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.

o 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

e 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

e The assembly room in the basement does not have horns and strobes.
Life Safety
e Asnoted in previous facilities lock-out/tag-out, and hazardous communications programs are

not effectively being used.

e 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 FACILITY



435 South Third Street Facility

This is a vacant facility. The purpose of the survey was to determine the action required
securing the buildings and preventing further decay of the structure.

-]

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

The roof top units not in use should be covered with plastic to prevent water infiltration.
All sprinkler pipes should be wrapped in electric tape.

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

The heating system should be set back to 50 degrees.

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.

Install iron gates on the doors and windows.
See Photo Numbers 57, 58, 39, & 60

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

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)

-]

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

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

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)

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

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.

Roof Condition (Poor to Fair)

]

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

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

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

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



Glazing Units Condition (Poor)

o The caulking 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

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

o 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
¢ The office interiors are dated.

¢ 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.
Mechanical

o 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.

See Photo Numbers 80, 81, & 82

Electrical

o 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
e  The restrooms observed in this facility are not compliant.

o 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 COST/DEFERRED MAINTENANCE

TOTAL FACILITY COST SUMMARY AND SPECIAL COSTS FOR ALL FACILITIES:

SPECIAL COSTS FOR ALL FACILITIES:

Painting Maintenance Agreement (Annual Cost)

HVAC Maintenance Agreement (Annuai Cost}

Elevator Consultant (One Time Cost)

Automated Work Order and Preventive Mainten;ance Program
Roof Management Program (Up-Front Cost)

Overhead Door Maintenance Agreement (Annual)

Outsourced Safety Training Program (Annual)

TOTAL FACILITY COST SUMMARY:

immediate Short Term Long Term
$135,000

$50,000
$12,000
$35,000
$35,000
$25,000

$8,000

IMMEDIATE SHORT TERM LONG TERM

$1,480,480 $2,296,000 $147,000

Page 1



e LOUISVILLE WATER COMPANY
FACILITY SURVEY
ESTIMATED COST/DEFERRED MAINTENANCE

CRESCENT HiLL FACILITY

Immediate Short Term Long Term
Pavement Repairs see photos no. 3 and 4 $45,000 $100,000
! Point and Patch Exterior Walls see photo no. 56,7 & 8 $40,000 $75,000
Pressure Grout Cracks see photo no. 5,6,7 & 8 $10,000 $20,000
K Cautk Windows see photo no.10 $35,000
o Repair to Soffits and Fascia see photo no. 11 $100,000
B Paint Exterior Wood Trim $25,000
L Repair Wrought lron Handrails \ $4,500
T Slate Roof Repairs Immediate cost to stop leaks. $10,000 $40,000
v Short term is restoration
Built-Roof Replacement $326,000 $326,000
i Immediate = 50% of 163,000sq.ft. @ $4.00 per sq.ft.
L Gutter Repair and Replacement $8,000 $11,000
T Additionaf Roof Drains $3,500 $7.500
i Window Replacement $40,000
e Repair Load Bearing Wall @ Steel Girder $6.000 $9,000
Ly Clean and Paint Steel Framing immediate steel over filters $150,000 $60,000
T2 Clean and Paint Piping immediate= piping over filters $40,000 $20,000
is Interior Office Renovations 57,000 sq. ft @ $12 $684,000
£ Chiller Replacement replace CFC refrigerant chiller $85,000
ﬁid Roof Top A/C unit Replacement $40,000 $80,000
immediate= replacement of malfunctioning units
Install New Sewer Lines $20,000
Lighting Retrofit $40,000
Dock Enclosures /'Separators $6,000
Variable Speed Drives $60,000
HVAC / Mechanical Analysis $12,000
Install Uni-Sex Restrooms $40,000 $40,000
g immediate = two restrooms @ $20,000
;JJ5 Develop ADA Compliant Plan code required a plan on file $6,000
FACILITY TOTALS: $1,006,000 $1,507,500 $111,000

Page 2
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LOUISVILLE WATER COMPANY
FACILITY SURVEY

ESTIMATED COST/DEFERRED 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

Fiiter bldg.~ 30,000sq.ft @ $4.00,

Office 20,000 sq. ft. @ $4.00
Repair/Replace downspouts
Repair window multions
Re-Caulk Windows

Cauik Stab to Wall Joint

Repair Terrazzo Floor

FACILITY TOTALS:

Immediate Short Term
$4,000

$3,000
$2,500
$15,000

$8,000

t $3,300

$2,500
$16,000
$2,500
$120,000
$80,000
$1,500
$3,000
$8,000
$1,500

$5,000

Long Term

$175,000 $101,000

$0

Page 3
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LOUISVILLE WATER COMPANY
FACILITY SURVEY
ESTIMATED COST/DEFERRED MAINTENANCE

MIDDLETOWN FACILITY

Immediate Short Term Long Term

Install Guard Past $2,500
Repair to Side Walks $5,000
Remove Dead Trees $3,000
Repair Fences $5,500
Repairs to Material Storage Bidg. see photo no. 32, 33 34 $3,500 $5,500
Clean and Paint Water Tank : $6,000
Repair Exterior Wall Panels and Soffit

$3,000
install Containment Curb at Truck Wash $2,500
Roof Management System immediate repairs = $2,500
Re-Caulk Windows $3,000
ADA Improvements convert existing restroom, provide access $12,000
FACILITY TOTALS: $22,000 $32,000 $0

Page 4



LOUISVILLE WATER COMPANY
FACILITY SURVEY
ESTIMATED COST/DEFERRED MAINTENANCE

550 SOUTH THIRD STREET
: iImmediate Short Term Long Term
Ca Seal Parking Garage Wall Light Fixtures $500 (Should fall under Warranty)
Move Irrigation Heads $1,000 (Should fall under Warranty)
-3 Install Wind Gauge $2,000
Clean and Re-Paving Railing $3.500 (Should fall under Warranty)
B Install Cover on Garage Steps $15,000
s Install Ball Bearings on Rails ; $600
T Re-Sirip Parking Garage $4,000 (Should fall under Warranty)
i Exterior Wall Repairs $6,000 (Should fall under Warranty)
- Additional Roof Protection $900
i3 Install Termination Bar on wall at the Skylight $750 (Shoutd fall under Warranty)
T Repair Bubbles in Turned-Up Base Flashing $500 {Should fall under Warranty)
L3 Repair Flashing $2,500 (Should fall under Warranty)
72 Extend Lightning Protection $600 (Should Fall under Warranty)
g Repair water damaged drywalt $3,500 {Shouid Fall under Warranty)
. Install outside Corners $900
i Correct termination of drywall at the window headers $1,500 (Should fall under Warranty)
FACILITY TOTALS: $43,750 $0 $0
Waterproof Foundation Wall $5,000--$200,000 (Shouid fall under Warranty)

Page 5



LOUISVILLE WATER COMPANY
FACILITY SURVEY
ESTIMATED COST/DEFERRED MAINTENANCE

435 SOUTH THIRD STREET FACILITY

Immediate Short Term Long Term
LA Turn off non-required electrical $500
$1,000

. install elec. Tape on Sprinkler Pipe $600

F Turn off water and drain pipes $700

. Roof Management Program $3,000

: 20,000 @ $.156

; Replacement 20,000 @ 6.00 ! $120,000

. Install iron Gates and Bars $17,000
AJ’ install Razor Wire $900
. Repairs to Fascia $100,000
o FACILITY TOTALS: $123,700 $120,000 $0
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LOUISVILLE WATER COMPANY
FACILITY SURVEY
ESTIMATED COST/DEFERRED MAINTENANCE

" ALLMOND AVENUE FACILITY
Immediate Short Term Long Term
. Concrete and Joint Repairs see photos no. 65, 66 $25,000 $125,000
immediate = repairs to asphalt
Short term= drives and new topping
! Traffic Marking $2,500
’ Repairs to Dock Cover see photo no. 68, 69 $6,000
0 Install Truck Bumpers $4,000
o Roof Management Plan 57,000 @ .15 $8,550
i Roof Replacement 30,000 sq. ft. @ 6.00 $180
- Caulk Windows $7,000
i Correct Rotating Wall tie wall to slab, grout crack $7,000
s Repair Roof Ladder $300
v Replace storage bldg. Repairs exceed value of bidg. $30,000
o Renovate Offices 30,000 sq.ft. @ $12 $360,000
HVAC Modernization
Immediate = 30,000 sq.ft.X .$85 $25,500
Short term 50,000 sq.ft. X .$.65 $32,500
T ADA Improvements unisex restroom at $12,000 each $12,000 $36,000
i )
FAGILITY TOTALS: $110,030 $535,500 $36,000
T
L
i
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SECTION ES

Executive Summary

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 (BEPWTP) with a firm
capacity of 45 mgd. LWC retained CH2M HILL in association with Quest Engineers to
evaluate the present drainage and solids 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 CHWTP

- 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 identify 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 altemative
methods. Conclusions and recommendations were prepared and are presented below.

Overview of Recommendations

The following conclusions 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.

1. Develop plan for lagoon operation, filling sequence, and cleaning. Three alternative
long-term disposal methods and their life cycle costs were investigated for CHWTP
process wastewater—1) continuation of piping wastewater to the BEP lagoons with
mechanical removal of dewatered solids and land disposal; 2) disposal to the MSD
system; and 3) construction of mechanical thickening and dewatering system near
CHWTP 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 soon be needed to keep this system in good
functoning 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 none are cleaned.
Lagoon No. 2 is the most completely filled Jagoon 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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needed 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 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 estimated 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.

4. Build new backwash water holding tank and pump station. Presently, filter backwash
water must be routed through the backwash hold tank to avoid an overflow into the
MSD combined sewer system. This places the plant in a vulnerable condition should
maintenance problems occur in the backwash wastewater drainage system. A volume of
0.8 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 interrupting filter
backwashing.

5. Develop and use the Zorn Avenue Lagoon. Based on a hydraulic computer model
investigation, the 24-inch 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 Zorn 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.

6. Check air release valves on 24-inch pipeline to BEP lagoons. Air may be trapped at
high points in the pipeline. Replace valves and bleed off trapped air if inoperative valves

are found.

7. Inspectsludge 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.

8. Improve pipeline capacity by jet cleaning or pigging.

9. Install flow rate metering for each of the 14 basin sludge flows at their weir boxes.

Shedge flows out of identical basins appears to be highly variable because flow rate

e 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 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 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 anticipated solids loading.

11. Clean and remove vegetation from the lagoons. 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 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 of
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 structure 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 at problem areas such as Harrods Creek or other creek crossings. Valved
connections with pig launchers would be installed at 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-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 valve or L Series knife gate valve with
a V-port that is designed for flow control of slurries, both 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.

18.

19.

20.

21.

22.

23.

24.
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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.

Establish filtered water turbidity goals 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 reportedly producing water at
less 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 Partmership 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 determine 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
systemn that would keep FTW water isolated from other process wastewater so that FTW
could be recycled.

Investigate the feasibility of improving filter backwash effectiveness by increasing
rate and shortening duration.

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

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

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

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 to withdraw the top two-thirds of the basin water and discharge to the
basin influent flume. Alternatively, a portable pump could be used.

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 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 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. 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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SECTION1

Introduction |

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 (BEPWTP) with a firm
capacity of 45 mgd. LWC retained CH2M HILL in association with Quest Engineers to
evaluate the present drainage and solids handling system for CHWTP. This report presents
the findings of the evaluation and proposed recommendations for improvements.

The project objectives consist of the following activities:

» Inventory existing drainage and solids handling systems

o Profile individual waste streams by water quality characteristics

¢ Provide an update on current and proposed residual management regulations
o Evaluate several issues pertaining to process wastewater operations

¢ Recommend a method of raw water reservoir cleaning

e 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 CHWTP including existing and
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 water 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 recommendations.

MKE/D03670154. DOCN2



SECTION 2

WTP Flow Rates and Wastewater Stream
Profiles

WTP Flow Rates

Wastewater streams are dependent on
plant production rates. Table 2-1 shows TABLE2-1 .
the current plant firm capacities WTP Capacities and Design Flow Rates

{maximurm design flow rates), minimum

flow rates, and projected ten-year

fl for both plants. For th BE  Crescent
average rows lor both piants. r‘or the Flow Rate Condition  Payne Hill Total
next 10 years, the CHWTP is estimated to
produce an average of 114 mgd. The 10- Maximum Design Fiow 60 240 300
year average flow was assumed to Rate, mgd
coincide with the projected flow rate for Firm Flow Rate, mgd 45 180 225
the midpoint of the 10-year period, or M Flow R
2005. Table 2-2 presents the historical mg‘émum ow Rate, 16 s0 108

water production rates at both plants
from 1976 to 1999. After a period of
declining production, the most recent 10

years of flow records show steady
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. Through 2005 these projections
track well with the 1995 Facilities Plan; however, the growth projected by the facilities plan
flattens out at 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, assurning linear

growth.

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

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 will occur in CHWTP. The
historical plant production rates were reviewed and future production was projected. A list of the
process wastewater facilities 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. The reservoir drainage system
connects to a 36-inch pipe in Reservoir Avenue, roughly 11,000 feet long, traveling down
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. TABLE 2-2
Total Water Produced

Year CHWTP BEPWTP Total % BEP
@ MGlyear MGD MGlyear MGD MG/year MGD
1976 46,043 126 0 46,043 126 0.0%
1977 49,066 134 886 2.4 49,952 137 1.8%
1978 43,009 118 4,174 1.4 47,183 129 8.8%
1979 41,063 113 4,760 13.0 45,823 126 10.4%
1980 41,389 113 5,510 15.1 46,899 128 11.7%
1981 37,202 102 6,661 18.2 43,863 120 15.2%
1982 37,271 102 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%
1985 37,156 102 7,596 208 44,752 123 17.0%
1986 39,516 108 4,950 136 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 g9 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 8,093 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%
1994 40,248 110 8,625 23.6 48,872 134 17.6%
0 1995 38,109 104 10,342 28.3 48,451 133 21.3%
1996 38,396 105 9,987 27.4 48,383 133 20.6%
1997 38,842 106 10,434 28.6 49,276 135 21.2%
1998 38,258 105 11,429 31.3 49,686 136 23.0%
1999 40,435 111 12,937 35.6 53,431 146 24.3%
2000 - 39,679 109 . 11,997 329 - 51,677 . 142 . . 232%
2001 40,054 1o 12501 - 342 52554 . 144 T 238%
2002 40,428 111 - . 13,004 - 356 53432 ° 146 - 24.3%
2003 40,802 12 13,508 37.0, 54,310 : ©* 149 24.9%
2004 41,176 13 14,011 384 55,187. 151 - 25.4% .
2005 - 41,551 . 114 14514 398 56,065 .- 154 . 259% -
2006 . 41,925 1157 1. 15018 - 1 413 $ 56,9430 -7 156 26.4%
‘2007 . 42,209 116 - 15521 425 . 578217 .. 158 268%
2008 42674 117 . 16035 ¢ :.439 -. 58698 . 161 27.3%
2008 - - 43048 118 . 16528 453 59,576 ¢ 163 27.7%
2010 43422 119 . 17,0317 467 60,454 . 166 28.2%

Fiow Projection Equations:
CHWTP: : 374.32x + 35936
BEPWTP:  :503.4x + 6963.4
- 7o o) Projected data
’ Note: 1999 was a drought yevar




2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

TABLE 23

Process Wastewater Disposal Facilities

Facility

Qty

Size/Diameter/Length

Comments

Pipelines
Cast iron pipe reservoir drain

North Coagulation Basin sludge
collection pipelines

South Coagulation Basin sludge
collection pipelines

Coagulation sludge draw-off
tank drains

Concrete pipe coagulation basin
sludge pipeline

Coaguiation sludge pipeline
Backwash wastewater drain

Softening basin sludge
collection pipelines

Softening basin sludge draw-oft

Backwash Water Holding Basin
force mains

Backwash Water Holding Tank
gravity drain

BE Payne Lagoon pipeline

Filter Backwash Water
Backwash Water Holding Tank

Backwash Water Holding Tank
Pumps

Lagoons
BE Payne Lagoons

Zorn Lagoon (future)

Metropolitan Sewer District

MSD direct connection o
Backwash Holding Tank

Raw water reservoir auxiliary
drain {planned)

36 inches; 11,000 fee!
long

16 inches

20 inches

12 inches

16 inches; 1,015 feetlong
30 inches; 8,100 feet long
60 inches reducing 1o 42
inches

8 inches

12 inches

12 and 20 inches; 2,540
feet long in paralle!

30 inches; 8,100 feet long

24 inches, 35,450 {eet
fong

0.8 MG

2 mgd quick-disconnect
solids handling pumps

Combined area: 44 acres

Approximate area is 3.5
acres

42 inches, gradually
increasing to 127 inches

30-inch outlet

From reservoir basins to the future
Zorn Ave. lagoon site and outfall

Discharge from basins to siudge draw-
off weir tanks

Discharge from basins to sludge draw-
off weir tanks

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

Connects North and South
Coagulation Basins to drain line

Connects to the 24%inch BEP Lagoon
pipeline in Zorn Ave,

Discharges to backwash water holding
tank

Discharge to sludge draw-off weir
tanks

Discharges into wash water holding
tank

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

in parallel with coagulation basin and
reservoir drainage pipelines

Begins at Zarn Ave. and terminates at
Lagoon No. 1.

Collects filter backwash water and
softening basin sludge

Other pumps in tank are not in use.

See Table 3-4 for additional data

Site needs to be developed

Only used in emergencies. Discharges
to combined sewer system.

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

MKE/D03670154 DOCNV2

24



2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

Zomm 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 35,450-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 Zorn 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 also terminates at
Zom Avenue and River Road. At the termination point it also connects to the 24-inch
pipeline routed to the lagoons.

Soitening

There are six equal-size softening basins on the south side of CHWTP. Sludge handling is
simnilar 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 the 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 for 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 assurned 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 TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

about the same as a percent of total water produced (2.7 versus 2.86 percent, respectively) in
both 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
Month Total Water Treated, MG  Coagulated Sludge, MG  Softening Sludge, MG

January 3,482 46.9 46.5
February 3,344 43.8 435
March 3,707 46.9 465
April 3,375 481 37.6
May 3,551 52.5 34.0
June 3,668 51.8 30.0
July 3,876 53.6 455
August 3,787 53.6 40.5
September 3,365 50.8 45.0
October 3,119 49.9 46.3
November 2,962 51.8 45.0
December 2,949 536 48.5
Total 41,185 603.3 506.9
Average 3,432 50.3 42.2
Rate, mgd 112.84 165 1.39

Max month 3,876

Max/Avg 1.13
Avg. Rate per Basin, mgd 0.21 0.23

Percent of Total Treated 1.46% 1.23%

MKE/003670154 DOCV2 26



TABLE 2.5
Field-Measured Basin Sludge Flow Rates

Weir Sludge Flows, mgd

V-notch
Location Weijr No.  Angle, deg, Assumed 04/04/2000 04/13/2000 Average
North Coag. Basin 1 60 0.400 0.105 0.238 0.172
North Coag. Basin 2 60 0.400 0216 0.238 0.228
North Coag. Basin 3 60 0.400 0.338 0.586 0.462
North Coag. Basin 4 60 0.400 0.148 0.338 0.243
Average 0.400 0.202 0.351 0.276
Subtotal 1.60 0.81 1.40 1.11
South Coag. Basin 5 60 0.400 0.288 0.518 0.403
South Coag. Basin & 60 0.400 0.288 0.166 0.227
South Coag. Basin 7 60 0.400 NS NS NS
South Coag. Basin 8 60 0.400 0.393 0.343 0.368
Average 0.400 0.323 0.342 0.333
Subtotal 1.60 0.97 - 103 1.00
Softening Basin 1 90 0.300 0.181 0.181 0.181
Softening Basin 2 90 0.300 0.075 0.104 0.089
Softening Basin 3 90 0.300 0.104 0.181 0.143
Softening Basin 4 90 0.300 NS NS NS
Softening Basin 5 80 0.300 NS NS NS
Softening Basin 6 S0 0.300 0.050 0.104 0.077
Average 0.300 0.103 0.143 0.123
Subtotal 1.800 0.410 0.570 0.450
TOTAL 5.00 2.19 3.00 2.59

NS = Not in service



- TABLE 2-6
Basin Sludge Flow Rate Summary

North Coag. South Coag. Softening

Source Basins Basins Basins Total
Quantity 4 4 6 14
Surface area, sq. feet 20,736 28,900 22,500
Basin volume, each, gallons 2,327,000 3,243,000 2,693,000
Process treatment capacity, mgd 250 350 40.0 240
Hydraulic capacity, each, mgd® 18.8 26.2 30.0
Total hydrautic capacity, mgd” 75.2 104.8 180.0 180.0
Assumed sludge flow rate per basin, mgd 0.40 0.40 | 0.30
Total assumed shudge flow rate per basin group, mgd 1.6 1.6 1.8 5.0
Percent of assumed siudge flow/current avg. production rate 3.48% 2.50% 1.64% 4.55%
Average field-measured sludge flow rate per basin, mgd 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 1.39 3.04
Percent of recorded sludge flow for 1880/total production®™ 1.75% 1.26% 1.23% 2.70%
Notes:
*Coagulation basin hydraulic loading rate, gpm/sf 0.6295
®Plant design How rate, mgd 180
“Sludge flows field-measured twice in April 2000
9Average WTP production rate assumed for April 2000, mgd 111
®Average WTP production rate in 1680, mgd 113
'Current average WTP production rate, mgd 110



2 WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

Filter Backwash Wastewater
CHWTP has 33 rapid sand filters
configured in three groups (see Table TABLE 2-7

2-7). Filter backwash water is Rapid Sand Filters
discharged into an 800,000-gallon
wash water holding tank that is

' ' No. Target

belqw .groun(,i' Sludge from the of Capacity, RunTime, Backwash
softening basins also flows by Group  Units mgd hours Volume, gal
gravity into the wash water holding
tank. The combined wastewater is North 12 8 72 192,650
pumped out of the tank by three 2- South 6 6 96 385,300
med, quick-disconnect, submersible

gd . q East 15 6 120 385,300

pumps. Three additional sludge
pumps are inside the holding tank
but are not used. The pumped 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 36-inch basin drain and 30-inch coagulation sludge pipelines, the 30-inch backwash
wastewater pipeline terminates at Zorm Avenue and River Road and connects to the 24-inch
pipeline routed to the lagoons.

The characteristics of the filters are summarized in Table 2-8. For projecting future
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
water 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 volume was calculated from these assumptions.

Others

There are other process wastewater flow streams, such as sample streams, basin wash
downs, and flushing, but these are insignificant 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 perrnit monitoring parameters of total 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.
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TABLE 2-8
Filter Backwash Wastewater Flows
Crescent Hill WTP

' Filter Group
ltem ___S_guth East North Total

Present Characteristics

Quantity of filters 6 15 12 33

Area per filter, 50 feet 2,100 2,100 1,050 5,283

Design flow per filter, mgd 8.89 8.89 445

Eiltration rate at design flow, gpm/st 2.94 2.94 2.94

Total group design capacity, mgd 53 133 53 240

Normal flow per fiter, mgd 6 6 3

Filtration rate at normal flow, gpm/st 1.98 1.98 1.98

Typical backwash volume, gal 385,300 385,300 192,650

Typical run time, hours 96 120 72

Mid-Point Year 2005

Flow rate at mid-point year (2005)* 25.3 63.3 25.4 114

Typical No. of filters in operation 4.2 10.6 8.5 23

Avg. No. of packwashes/day 1.06 2.1 2.82 6.0

No. of backwashes/day--rounded 1 2 3 6

Avg. packwash volume, gal/day 407,000 813,000 543,000 1,763,000

Avg backwash/tot. production vol. 1.61% 1.28% 2.14% 1.55%

Maximum Flows Year 2010

Avg. flow rate at design year {201 0)? 26.4 66.1 26.5 119
 o.week maximum flow rate 33.0 B2.6 331 148.8

2-week max. No. of filters 5.5 13.8 1.0 303

2.week max. backwashes/day--avg- 1.4 28 37 7.8

2.week max. backwashes/day--rounded 1 3 4 B

o.week max. packwash volume/day 385,300 1,155,900 770,600 2,311,800

Assumptions:

3individual filter groups were prorated frem total design capacities; total flow was projected from
Jast 10 years of record
bTwo week max flow/avg. flow 1.25



2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

TABLE 2-8
Laborafory Results for Physical and BOD Analyses

Total Chiorine  Total Suspended  Turbidity, BOD;,

Sample Location pH Residual, mag/L Solids, mg/L NTU mg/L
South Coag. Influent 7.2 < 0.020 29
South Coag. Weir No.8 7.1 < 0.020 51
South Coag. Weir No. 5 7.0 < 0.020 332
South Coag. Weir No. 6 7.1 < 0.020 49
South Coag. Weir Composite 7.2 < 0.020 52 <t
North Coag. Influent 7.3 < 0.020 25
North Coag. Weir No. 1 7.3 < 0.020 636
North Coag. Weir No. 2 7.3 < 0.020 120
North Coag. Weir No. 3 7.3 < 0.020 338
North Coag. Weir No. 4 7.3 <(.020 88
North Coag. Weir Gomposite 7.3 < 0.020 752 2
Softening influent 1-4 7.6 2.3 <3
Softening Influent 5-6 7.3 27 3
Softening Weir No. 1 8.1 22 84
Softening Weir No. 2 8.9 2.6 11
Softening Weir No. 3 8.7 25 12
Softening Weir No. 6 7.8 2.3 4
Softening Weir Composite 8.4 2.6 17 <1
South Filter Influent 8.2 1.2 <3 1.0
East Filter influent 8.2 2.2 9.0 1.0
North Filter influent 8.2 2.1 <3 1.5
Filter Influent Composite 8.2 3.2 <3 1.0 <1
Wash Water Holding Tank 8.1 1.9 441 <1
Lagoon No. 2 Influent 7.8 0.5 358 60 <1
Notes:

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

uneven
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2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

Although the KPDES permits have not been renewed for 2000, the most recent permits for
discharges from the lagoons at BEPWTP and the Zorn Avenue Pump Station regulate:

¢ Flow (monitoring only)

o Total Suspended Solids (TSS) (30 mg/L monthly average or 50 mg/L daily average)
e Total Residual Chlorine (monitoring only)

« pH (not less than 6.0 or more than 9.0 standard units)

¢ Floating solids or visible foarn (none other than in trace amounts)

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 turbidity 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 for
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 below 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.

TABLE 2-10
Lagoon TSS and Turbidity
Lagoon influent Lagoon Effluent
Date Number Turbidity Suspended Solids SS/T  Turbidity Suspended Solids  SS/T
Jan 1998 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-1899 4 510 683 1.34 3.49 1 0.29
18-May-1999 4 194 241 1.24 2.26 6 2.65
22-Jun-1999 4 109 182 1.87 1.21 3 2.48
21-Jul-1999 4 429 709 1.85 0.7¢ 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
19-Oct-1999 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-Dec-1999 2 2,386 4,040 1.69 4.91 1 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
21-March-2000 2 441 632 1.43 5.30 4 0.75
18-April-2000 2 350 757 2.16 3.97 6 1.50
23-May-2000 2 462 851 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 0.87 5.6 10 1.82
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2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

Thirteen priority pollutant metals were analyzed on a sample from Lagoon No. 2 influent.
The results are shown in Table 2-11. Although the KPDES permits do not regulate or require
monitoring of these metals, this analysis indicates that at the time of sampling norne 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 Washwater Lagoon Investigation and
Monitoring Program, August 1992.

TABLE 2-11
Metals Analyses in Lagoon No. 2

Parameter Reporting Limit, mg/L Concentration, mg/L
Total Siiver 0.01 Below Reporting Limit
Total Arsenic 0.05 Below Reporting Limit
Total Barium 0.01 0.08
Total Beryllium 0.002 Below Reporting Limit
Total Cadmiumn 0.005 Below Reporting Limit
Total Chromium 0.01 0.01
Total Copper 0.005 0.010
Total fron 0.05 20
Total Mercury(Cold Vapor) 0.0002 Below Reporting Limit
Total Nickel 0.02 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 TSS 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 ferric hydroxide sludge is generated
for every 1 pound of coagulant applied. Raw water T55 produces sludge at 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 TS5 in the raw water. Based on the
historical data shown in Table 2-10 a relationship of 1 Nephelometric 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 CHWTP is 28 mg/L. This value is based only on a single day of
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2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

grab samples and is subject to significant TABLE 2-12

variance from day to day as lime dosages and TSS in Softening Basin Sludge
sludge flow rates are adjusted by operators. The
TSS concentration at the sludge flows measured
on the sampling day represent 1.8 percent of the

Total Suspended

total lime solids fed. It would be prudent to Sample Location Solids, mglt
conduct TSS sampling of the softening basin Softening Weir No. 1 84
sludge flows on a regular schedule so that a Softening Weir No. 2 11
relationship between sludge flow rates, lime i .

dosage, and TSS concentrations can be Softening Weir No. 3 12
established. This relationship will allow solids Softening Weir No. 6 4
production to be more accurately projected. Average 28

Table 2-13 shows the operating records and

estimated residuals produced for the last 6 years at both CHWTP and BEPWTP. The data
were averaged and normalized to the plant production rates so that the concentration of
residuals based on full water production could be estimated.

Assuming a solids concentration of 50 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
at 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 flow rates for 2010. Because of
increased plant production rates that are projected for both plants, the residuals flow rate
and accumulation 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 BEPWTP increased significantly 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 maximumn plant production rates of the summer, based on current treatment
practices. Short-term basin drainage would add to these flow rates.

Current treatment practices include partial softening at BEPWTP and no softening at
CHWTP. Based on these flow rates and current treatment practices, residuals from both
plants are projected over the next 10 years to accrue at 60 million pounds per year, and at 1.9
million cubic feet volume per year, assurning the sludge consolidates in the lagoons to 50
percent solids concentration.

MKE/DD3670154.DOCNV2



%0°05 spyos pauocobey j0 ssaufup 1uoiad pauINsSSY,

6'¢C paydde apixoipAy o119} JO punod Jed abpnis sq1,

%9} \uswisnipe d s0j pauteldd spijos awly Jo Jueniad pawNssy,

0c (ALN//BW) nun Apiainy/SSL abeiany,

1ay1aboy pabeiaae aie sjueld yioq 10} saljipiainy Ja1em mey,

:SQJON

000291 000'L8L'SY 90kt g€l 7101

000'EVE ooo‘eLL0L 9'021 62y zo v'LL v, 96p6LEL 8CL 6V L'sii’l L'8€ 1’62 sbeiany
000'EYE 000'869'04 186 £'6E 20 Z'65 gel  LLV'egy'L 0L YESPOEL 962 9°GE 6661
000'v8Y 000°L60°'SL v'8G1 2es 20 0904 0Bl 180'GLLL B2 095'822' 0'€s £1E 8661
000°'665 000'cY¥'2h o'evl vy Z0 ¥004 gyl orv'zEt  bel 28.°950't 20§ 982 168}
000" 4 ¥ 000'618'2H 6'€St 095 20 9.6 c'6l  2e2'e09L  LEL €0 Lppltt 88y v l2 9661
000661 000'812'9 L1eL TS 10 8'9¢ 1’21 lee'syo’t 6L 8.v'6L9 vl £92 5661
000°'v22 000'700'L VL6 g'ze £0 9'v9 211 esy'sos V8L SEE LOE'+ AN 9'€e y661

d.im suled 28

000'p2L'} 000'vL0°SE 6.0 £0€ z0 v LL GoF ol9'g6e't St ay6'ovL'E L'8E L0} abesaAy
000’ vES 000°2E}'62 v°98 022 20 2’65 c6  ceo'6Ere 611 4819 10'y 962 Lt 6661
000005} 000'66.'9Y L9vh gov z0 090t ovh  L.8'\s¥r  OEl 9og'gEl'y 0'€S S04 8661
000'GLE' L 000'L 162y g2t 6'1€ 20 P’ 001 oL+ Soo'pese 004 Z66'9E2°C 205 901 L1661
000'6EE'L 000'99L' ¥ p'oet 9'2e 20 9.8 211 Ipp'zog'e 92 SO L'6E0'Y 88y SO} 9661
000'G49 000'LL1'64 €09 '€ 20 g'9¢ g zezo9sT  OLL B8 L0S'e p'8l Ol 5661
000°'€86 000'259'0E €16 992 z0 9'v9 z6  evp'pL0E 90 gys'eys'e £2€ 0Ll v661

d.LM HiIH wedsaid
STELVE Jeak/q) oL c(Ho)ed B Aupiainy bw ‘aj 7/bw ‘ql (nan) Aiprand {pBw) FEEYN

padnpoid ahpnis lenuuy 153

~/bw ‘peonpold abpnis paie

wnsa  ped apuoyd d1ied

pad awll mey Bay ajed Mmold

ajewns3 sjenpisay pue abiesp) (ealway? pue ‘ApIgin ‘eley MO} 1BONOISIH

gLz agvl



puoAaq pue 0002 u) panowai 8q 0l pawnsse ssoupleH,

g'6¢ pbw
‘GOOT 488 A '4imMmdag 1ol abeioAe [BDUUY,
pit pbu

'G00Z J83A 'd1MHD 10} abesane ULV,
UOIpUO3s MOl WwnUiXeW Yo3M-g B uo paseq,

:5310N
ot L, ybw ‘panoLlal ssaupleH

0e panowal mmmcnum&cmosuoa sbpnis

%,0'0G jualuod Sp1os abpnis uoofie; abeiany

gt LN Apiaanm juanijul 181 afe1any

gl ApinySSi

%2 88 wds moyj uised feon 'S

« %81y Jids molp uiseg Beon ‘N

Buruayos Joj LBl awiean i 0e'0 pBu *ayes moy abpnis uiseq fuusyos

Ao juawisnipe Hd oL'0 pHus ‘aiRs MOl abpnjs utseg Buuaios

se'0 pBu 's1es MO abpnys wseg BeoD 'S

520 pbus ‘aies MOI) abpnys uiseq 620D N

:suopdwnssy

poo'ens's ooco'ov.L08 diMHO UIUBYOS UM Salm uiog V1ol
000'vZ6’} 000°'GE0°09 dIMHD 18 Jusunsnipe Hd L SdiM ulog “viotL

1e) dJMd38 i|oiansg

000'10L 000 ¥98'42 00665 {SwWEalls 121EMBISEM |

alEQ UONINPoid dIMHO 10 juedlad
00.L'12 : (Buualos Hum diMHD) '1;10gns
a2y uolonpoid dIMHD [0 1usdsad
000°LLL'8E oov'ol 009'v0L {uawisnipe Hd Ui d1MHD) ‘1B1aans
000'L8L (A A% azmmixomn 1oy abeieay
o C O R . : AR Jlsemioeq 181} WINWIXEWN

poo'Les’L 000'028'8S

000'€22'}

ooo.mohou ) " ooyt BUIuBLOS YilM sujseq Buwayos
000'¥9 SE LLL weunsnipe Hd uiM suiseg Buusyos
000'pSL L2 004’8 009'6S 7l suiseq uonenbeos 'S
0009864 00L'S 00L'2¥ Q'L oL suiseq uoneinbeod "N

TTYVE TUOREBINWNO3Y eshat TGopenwunady /6wl ‘weans LAl “Lope|nuinody pbuw ‘ared pbu ‘ejed wesns Moid SISEM

spi1os |enuuy spiios jenuuy a1seM uj “oued By spyios AlteQ moig winwixey  Mmold yebiey
papuawoddy

sjenpisay pue SMOld Jojemalsem patoslold
yl-231gvL




2. WATER TREATMENT PLANT FLOW RATES AND WASTEWATER STREAM PROFILES

If softening is resumed at CHWTP or if the rate of softening is increased at BEPWTP, the
residuals production could substantially increase. Assuming 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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SECTION3

Existing Facilities Assessment

The existing facilities for drainage and solids handling consist of the filter backwash
wastewater holding tank and pumps, several gravity and pumped 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 performed well for several years as a backwash holding basin, but there is no
reason why the basin must remain closed at 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 significant 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 significant amount of
solids up to a depth of 11 feet were observed on the southeast side of the tank. These solids
are difficult to remove because the tank is below grade and it cannot be removed from
service for an 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 (CSO) 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. iy

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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3. EXISTING FACILITIES ASSESSMENT

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 simulate 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 341

Backwash Holding Tank Modeling Scenarios and Results

Results

No.of No.of No.of
South East North
Scenario Filters  Filters  Filters
2-week maximum 1 3 4
flow rate + sludge
flow at 1.0 mgd.
(Table A-1)
2-week maximum 1 3 4
flow rate + basin
drainage + sludge
flow at 1.0 mgd.
(Table A-2)
Average flow rate for 1 2 3
new basin sizing +
sludge flow at 1.8
magd. (Table A-3)
Average flow rate for 1 2 3

new basin sizing +
sludge flow at 1.0
mgd. (Table A-4)

Entire 0.8 MG tank is required and must be kept clean.
Maximum pumping rate is 4 mgd. Pumping rate can be
reduced to 2 mgd at 2145 hours untit 0600 hours the
next morning. Last backwash occurs at 1800 hours.

Entire 0.8 MG tank is required and must be kept clean.
Maximum pumping rate is 5 mgd. Pumping rate can be
reduced to 4 mgd at 1100 hours untii 0600 hours the next
morning. Softening basin drainage is stretched out over 72
hours, minimum. Last backwash occurs at 2045 hours.

A minimum new basin volume is 0.5 MG if the existing
basin is temporarily removed from service. Maximum
pumping rate is 4 mgd. Pumping rate can be reduced o
2 mgd at 2415 hours until 0600 hours the next morming.
Last backwash is 1915 hours.

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 o0 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 sludge 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 large enough if the following conditions are met:

o 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 sludge flows will be maintained at 1.0 mgd for all basins combined

e Pumping rates will be maintained as indicated in Table 3-1

e Softening basin drainage will be stretched out 72 hours or more

e Backwashing will be carefully sequenced to prevent tank overflow and to schedule all
filter backwashes within the 16-hour daily window
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3 EXISTING FACILITIES ASSESSMENT

The 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 2010. 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:

s 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.

The 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 Zorn Avenue and River Road the
36-inch pipeline terminates and can be valved to:

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

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

e 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 to the river at the Zorn Avenue Pump Station.

In 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-inch
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 significant 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 cannot be used for routine reservoir cleaning and solids disposal.
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3. EXISTING FACILITIES ASSESSMENT

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 Zomn
Avenue at I-71, but can also discharge into the Zom 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
pump discharge and at their termination in Reservoir Avenue. The interconnections at the
pump 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 coagulation sludge drain. Because of the
hydraulic loading already on the coagulation sludge drain, it is recommended the 12-inch
main be valved to connect only to the 30-inch backwash waste pipeline.

The 12- and 20-inch parallel force mains normally transport between 2 and 4 mgd, if the pumps
operate close to their original rated capacities. The velocities that correspond to this range of
flow rates are 1.2 to 2.4 feet per second (fps), 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, terminates with a connection to
the 24-inch pipeline in Zorn Avenue at I-71, but can also discharge into the Zorm 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 slow to prevent
deposition of solids.

24-Inch Pipeline to the BEPWTP Lagoons

The 24-inch concrete pressure pipeline, constructed in 1971 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 connections into the four
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
significant. 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 24-inch pipeline then would be 3.6
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3 EXISTING FACIUITIES ASSESSMENT

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 24-inch 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 24-inch 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 operation, C-
factors were measured in March 2000 and found to improve as shown in Table 3-2.

TABLE 3-2
Measured C-Factors

Flowon  C-factor Flow on C-factor  Flowon C-Factor
24-inch Pipeline Segment  3/91,mgd  on3/81  12/99, mgd on12/98 3/00,mgd  on 3/00°
Zorn to Box Hilt 8.4 132 4.6 50 6.8 77
Box Hill to Harrods Creek 85 113 4.6 100 6.8 142
Harrods Creek Crossing — — 4.6 12 6.8. 76
@ a The March 2000 measurements are being rechecked for accuracy due to the higher than expected C-factors

between Box Hilt and Harrods Creek for 30-year-old concrete pipe.

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 line 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 mgd for the Sotith 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 occur 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, assurning a cleaning program could restore high C-factors.

Table 3-3 summarizes the results of three key scenarios. A single backwash holding tank
pump, 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 pump performance is a result of
increased system head when the second pump is on-line. This response from the pumps
indicates that smaller 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 ASSESSMENT

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 at
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 Node 15, and Nodes
17-20 which depict the coagulation basin weir boxes, are much higher than the marhole
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 significant 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 true 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
inoperative. If valves are stuck closed, trapped air will accumulate and significantly 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 significant 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 24-inch pipeline could be temporarily removed from service without
disrupting CHWTP operations.

Lagoons

Zorn Avenue Pump Station

Because the 24-inch 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 at 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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3 EXISTING FACILIMES ASSESSMENT

A site in front of the river pump station about 3.5 acres in size is reserved for a lagoon. A pipe
that would serve this site and currently discharges to the river already possesses a KPDES
discharge permit. 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 treatinent 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 Jagoon with
viable holding capacity. A topographic survey should be considered to determine the amount
of earthwork that would be required and the potential volume of a lagoon on this site. A new
effluent structure would also be required to release only the best quality supernatant for
discharge to the river to comply with the 30 mg /L TSS discharge limitation.

BE Payne WTP Lagoons

A summary of the lagoon characteristics is presented in Table 3-4. This is an extension of the
information first provided in the Washwater Lagoon Investigation and Monitoring Program
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
L.agoon Volume Avaifable

Effective Estimated Available  Available

Lagoon Surface Total Lagoon  Sludge Volume, Capacity, Capacity, Estimated Life
No.  Area,acres’  Volume,ct' cf? c % Remaining, Yr

1 19.6 10,497,000 6,600,000 2,847,000 271% 1.5

2 17.7 9,476,000 7,300,000 1,228,000 13.0% 0.6

3 18.3 10,610,000 7,200,000 2,349,000 22.1% 1.2

4 30.2 23,753,000 12,900,000 8,478,000 35.7% 4.4

Total 83.8 54,336,000 34,000,000 14,902,000 27.4% 7.7

' Lagoon sizing information excerpted from Washwaler Lagoon Investigation and Monitoring Program, August
1992

2 Sludge volumes were visually estimated without measurements

2 Only 80 percent of total lagoon veolume is assumed available for sludge storage

4 Assumes current (1999) rate of solids production at 50 percent moisture content

Lagoon No. 1

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 from 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 CHWTP 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 structures 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 berms of both Lagoons No. 2 and 3. The estimated solids
volume is approximately 7,278,000 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 sluice 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 not in use. This Jagoon is the largest of the four lagoons. Vegetation covers
about 5-10 percent of 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 structures. 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 solids 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 standing
water, in the lagoons and on the berms. 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 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.

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 of the lagoons shown in Table 3-4 and the
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3. EXISTING FACILITIES ASSESSMENT

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.
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SECTION 4

Solids Handling Practices 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 WTP); EA; Systems (Environmental Management Company/American
Water Works Service Company/ Anglican) in Evansville, IN; Pittsburgh Water and Sewer
Authority; and American Water Works Company—WYV (Huntington).

Northern Kentucky Water Service District

The source for the 44-mgd Ft. Thomas plant is the Ohio River. 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
hauled to a landfill at $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
total volume. The annual solids handling budget is $155,000. The annual operation and
maintenance (O & M) budget is $3.1 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 coagulation basins into the
river without treatment. The sludge volume 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 O & M budget is $11.2 million.

EA, 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. EA; 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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4. SOLIDS HANDUNG PRACTICES IN OTHER COMMUNITIES

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 rates are 65 mgd 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 coagulation 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 million. The volume of filter backwash is 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 O & M budget excluding payroll is $6 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 completely 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 with these
utilities. As a percentage of total water production, backwash water usage falls within the
middle of the range reported by the other utilities. Total wastewater flow including basin
sludge flows, however, are higher for LWC than for 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

Residuals Management Regulations Review

Both federal and Kentucky 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 permits 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 water supplies. In the massive Milwaukee outbreak, one likely
source of the cryptosporiditm cysts was believed to be recycled residuals streams at the WIP.
As a result, federal regulations are pending that will, for the first time, govern the
processing of residuals streams within the treatment process rather than the finished water

leaving the plants.

Drinking Water Regulations

Interim Enhanced Surface Water Treatment Rule (IESWTR)

The IESWTR was promulgated in November 1998 and became effective in February 1999.
The primary purposes of the IESWTR are (1) to improve control of microbial pathogens in
drinking water, particularly for the protozoan Cryptosporidium, and (2) to guard against
significant increases in microbial risk that might otherwise occur when systems implement
the Stage 1 Disinfectants/Disinfection Byproducts Rule. Major components of the IESWTR
include the following provisions:

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

2. Cryptosporidium Removal. Surface water systems serving 10,000 or more people, that
are required to filter under the SWTR, must achieve at least 2-log removal of
Cryptosporidium. Systems 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 at least 95 percent of measurements taken each month or,
for slow sand, alternative criteria as approved by the State; and a maximum of 5 NTU).

MKE/D0I6T0154.00CNV2 51



5. RESIDUAL MANAGEMENT REGULATIONS REVIEW

3. Turbidity in Combined Filtered Water. For all surface water or GWUDI 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 at 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 at
each plant must at no time exceed 1 NTU. For both the maximum and the 95th percentile
requirements, compliance is determined based on measurements of the combined filter
effluent at four-hour intervals.

4. 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 level greater than 1.0
NTU based on two 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 must 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 on two consecutive measurements fifteen minutes apart at any time
in each of two consecutive months, the system must make an exception report and
arrange for the conduct of a Comprehensive Performance Evaluation (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
at less than 0.25 NTU immediately after backwash and will comply with the rule.

The proposed Stage 2 Disinfection/Disinfection Byproducts Rule (D/DBPR) and Long-
Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) 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 (LTIESWTR) and Filter Backwash Recycling (FBR) Rule. After receiving public
comments, the FBR Rule is to be promulgated in August 2000.
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5. RESIDUAL MANAGEMENT REGULATIONS REVIEW

While the LTIESWTR is targeted toward public 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 ground water under the direct influence of surface
water would be required to recycle flows prior to the rapid mix unit, 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 current recycle practice to provide additional public health protection.

e 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 supernatant are directly recycled to the treatment
process without providing recycle flow equalization, treatment, 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.

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

Wastewater Regulations

As noted previously the LWC holds two KPDES permits issued by the Kentucky Division of
Water for discharge of water from the lagoons at the BEPWTP and from the rasv water
reservoir at the Zorn Pumping Station. Both permits have TSS limits of 30 mg/L for
monthly average concentration and 50 mg/L for maximum day concentration. There are no
known changes pending in federal or state regulations that would necessitate a significant
change in the discharge permit conditions. The Kentucky Division of Water verified the
expectation that the permit conditions can be expected to remain unchanged.
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5. RESIDUAL 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 at hazardous
concentrations. The primary constituents of concern with water treatment residuals are

heavy metals.

The Division and KAR provide for four methods of disposing of water plant residuals:

o Landfilling in a mixed waste landfill

» Landfilling in a monofill

» Land application as a soil amendment
e 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 at a comumercial landfill, the permit for the facility
is held by the landfill owner and no permit is required for the water utility. 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 élimination of tipping fees. Use of the residuals
as daily cover necessitates obtaining a special permit by the landfill permit holder.

Landfilling by Monofill

Two avenues exist for monofilling of the residuals. One avenue 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 401 KAR45:010 and the landfill design is governed by
general landfill provisions of 401KAR 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 qualify
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 potential environmental hazards depend on the characteristics of the
special waste material.

Land Application

The KAR uses the term land farming for the application of solids to 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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5. RESIDUAL MANAGEMENT REGULATIONS REVIEW

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 Sofids

Constituent Type A Type B
Cadmium Greater than 10 mg/kg Less than or equal to 10 mg/kg
Copper Greater than 450 mg/kg Less than or equal 1o 450 mg/kg
Lead Greater than 250 mg/kg Less than or equal to 250 mg/kg
Nickel Greater than 50 mgrkg Less than or equal to 50 mg/kg
Zinc Greater than 900 mg/kg Less than or equal to 300 mg/kg

Analyses of the LWC sludge in Lagoons 2 and 4 at BEPWTP in the Washwater Lagoon
Investigation and Monitoring Program report indicate, at the time of sampling, levels of each of
the metals to be within the Type B limits 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 this 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 closure care. Certain site management practices apply
to land farms, such as setbacks from structures or specific land uses, prohibition of
application to permeable or 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 Managerment 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 fill
mixture is not comprised of more than 50 percent special waste.
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SECTIONG®

Operations

Impacts Of Sludge Handling and Backwash Operations

In Section 2, Table 2-5 shows that sludge flows from the coagulation and softening basins
were 2.7 percent of total plant production in 1980, and more recently 2.86 percent of plant
production based on measurements made on two different days in April 2000. Filter
backwash wastewater averages 1.55 percent of total plant production based on targeted
filtration rates and run times for each filter group. This brings total wastewater flow to 4.4
percent of total water production. For surface WIPs, typical wastewater usage is probably
less than 4 percent of total water production. In fact, all five WIPs 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 CHWTP may be higher than what is typical
in other similar facilities.

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

» High sludge flow rates to prevent sludge pipeline clogging

o Long filter backwashes because the available backwashing rate is less than optimum

s Shorter filter run times in some filter groups than may be necessary to prevent particle
breakthrough

o Low rates of filtration that may result in less filtered water production per cycle than
attainable if optimized

Opportunities 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
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6. OPERATIONS

conditions. To reduce backwash volume at this higher backwash rate, the duration 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 carefully
investigated to insure that filtered water quality is not compromised. Some filter groups
may need to be renovated before longer filter runs are considered.

Consider higher filtration rates for the south and east filter groups and operate fewer
filters. The south and east filter groups should be tested for higher filtration rates to
ascertain if filter runs can be maintained as long with higher filtration rates, again without

comprornising water quality.

Consider recycling filter backwash water. Recycling backwash water was discontinued
several years ago due to the potential threat of recycling 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
returned to the rapid mix or further upstream. Because filter backwash water can be
returned 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 recycling of filter backwash 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 24-inch 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 pump to withdraw approximately the top two-thirds of the clearest water from the
basin 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 flow rates of these wastewater streams are not monitored. The
following flow rate monitoring points are recomumended.

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 operators 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 Milltronics OCM III. 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 valves 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 throttling control of
thick slurries. When the butterfly valves need to be replaced, switching to one of these
valves 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 flow 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 $7,500 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 justify providing flow rate monitoring.

Lagoons

The 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. Maintaining 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 lagoon 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 it becomes filled,
and then the cleaning process can be repeated. Lagoon No. 2 is nearly full 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 Lagoon 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, pump seals, and roof leaders discharge to a collector box behind the BEPWTP
Raw Water Pump Station. Currently, the collector box water discharges by open channel
flow to Lagoon No. 2. Alternate discharge points should be provided for the 42-inch
backwash pipeline to divert backwash discharge from Lagoon No. 3 to either Lagoon 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

In 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 compromised if any vehicles are
operated on top of the liner, even if planks 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
installation of the liner and will remain for future use. :

Hydraulic dredging is a simpler and quicker procedure but there are two 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 velocity to keep heavy solids 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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6. OPERATIONS

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 $700,000 per
reservoir basin for a 3-inch-thick, reinforced concrete layer on top of the liner, but it would
help insure that the liner would not get damaged from any activity and would prolong its
life. This opton should be considered after the south basin liner i$ installed but 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
fps, 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 2 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 surnmary 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 is likely to be extended to more than 20 years. In
addition to avoiding expensive repairs, these benefits may justify part or all of the cost of a
concrete overlay.

Regardless what decision is chosen for the method of cleaning, the frequency of cleaning
should be significantly increased (that is, no less often than every five years), so that fewer
s0lids 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 installed, competitive bids for both mechanical
excavation and dredging could be received to determine the better method of cleaning.
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TABLE &-1

Raw Water Reservoir Cleaning Methods

Method Description

Advantages

Disadvantages

1. Mechanical excavation and
haul away.

2. Dredging with a protective cage
on cutterhead and a means 1o
provide flushing velocities in the
pipeline handling dredge
discharge.

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

OPTION: Protective concrete
overlay installed on reservoir
bottom.

Does nol 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 tikely 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.
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SECTION7

Alternative Disposal Options

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

1. Continue lagoon disposal with recommended improvements and periodic cleaning of
lagoons and dispose to a monofill or arrange for agricultural land use

2. Discharge process wastewater to the MSD

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

w

For Alternatives 1 and 3, ultimate disposal would mean transport to a landfill, monofill, or
land application for agricultural purposes. Landfill disposal typically 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.

All 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 for the estimate
is incJuded in Appendix E. All alternatives would need flow monitoring facilities, too,
which aid in plant operation. Disposal to MSD would require additional flow monitoring
for billing purposes.

Alternative No. 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 M5D system (Alternative No. 2) would conceptually use the existing 42-inch
sewer on Grinstead Drive for disposal. Although this alternative would eliminate further
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 two 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 appears that even if no capital improvements were required (except for the
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7. ALTERNATIVE DISPOSAL OPTIONS

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 $4.9 million.

Alternative No. 3 would provide gravity thickeners and gravity belt presses in a new
building for dewatering residuals, ideally near the CHWTP 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 asswmptions,
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 continue.
However, many maintenance activities will soon be needed to keep this system in good
functoning 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 Future wastewater flows, 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 CHWTP, so the unit cost {$/1,000 gallons) would
be much less. As a result, the MSD system could be cost-effectively used for only a portion
of the wastewater disposal.

MKE/003670154 DOCN2 7.3



TABLE 7-2
Cos! Comparison of Residuals Disposal Options for Crescent Hill WTP

Option 1 QOption 2 Option 3
Pipeline and Lagoon Disposal to MSD Mechanical
Description Dewatering Sewers Dewatering
Annual Costs
Payment to MSD 30 $4,809,000 30
Lagoon brush cleaning® $50,000 $0 $0
L.agoon solids excavation® $136,000 30 $0
Pipeline maintenance *? $40,000 %0 $0
Mechanical dewatering o&M" 30 $0 $1,146,000
Dry land disposal’ $382,000 $0 $382,000
Subtotal, annual costs $608,000 $4,808,000 $1,528,000
Capital Costs
Washwater holding tank & pumps $1,000,000 $1,000,000 $1,000,000
Flow monitoring facilities $75,000 $100,000 875,000
Gravity thickeners™ $0 $0 $3,900,000
Dewatering equipment and building' $0 $0 $5,200,000
Subtotal, capital costs $1,075,000 $1,100,000 $10,175,000
Amortized capital costs™ $101,000 $104,000 $860,600
TOTAL $709,000 34,913,000 $2,488,000
Notes and assumptions:
*Total projected dry solids at GHWTP, tons/year 19,100
Total projected volume of wet solids at CHWTP, cyfyear 45,300
PAssume one lagoon brush-cleaned per year $50,000
“Lagoon solids onsite excavation, S/cy $3
“_agoon solids content 50.0%
{Lagoon solids density, tons/cy) 0.84
Cleaning truck use, $rhour $150
'Pipeline cleaning crew, S/hour $100
*Pipeline cleaning labor, hours/year 160
"Mechanical dewatering Q&M cost, $/ton $60
"Land disposal including 15-mile haul, $/ton 510
IGravity thickener loading rate, Ib/sf 6
“Thickener cost, $/st $226
'Capital cost for dewatering equipment, $/dry ton/day $100,000
0.0944

"Capital recovery factor for 20 years and 7%



SECTION 8

Conclusions and Recommendations

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 CHWTP, respectively.

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 studge 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
capacity of 180 mgd. Atlower capacities the percentage drawn off would increase since
sludge draw-off rates remain fairly constant. For example, at a 115-mgd plant
production rate, the assumed sludge flows represent 4.4 percent of total production.

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 mgd 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
Coagulation 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.

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 at shorter durations may be more effective and use less water.

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
very good. The North Group produces the lowest unit filter run volume of 8,500 gallons,
based on targeted filtration rates and run times, and yet this exceeds the industry
standard that would expect a minimurm of only 5,000 gallons. Regardless of these
favorable indicators, filter run 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.

81
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8. CONCLUSIONS AND RECOMMENDATIONS

6. The turbidity limits for individual filters established by the 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, LWC filters
are reportedly producing water at less 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 feasibility 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 total process wastewater ranging from 1.5
to 3.1 percent of total water production, whereas CHWTP averaged 4.4 percent based on
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 mix of all filter groups are used and standard protocol for filtration rates and run
times are followed. Therefore, LWC falls in the mid-range of what is occurring with
filter backwash water at the other surveyed utilities. However, total process wastewater
flow at 4.4 percent in CHWTP last April appears to be somewhat higher than the
industry average and considerably higher than the five utilities 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 finished water production rate of
149 mgd 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 800,000 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 structural 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

O completed.
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8. CONCLUSIONS AND RECOMMENDATIONS

12.

13.

14.

15.
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If a new backwash holding tank was provided in paralle] 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
two of the six basins is practiced. These volumes are the minimum requirement and
offer little flexibility in backwash scheduling.

The present factory performance curves of the backwash holding tank pumps were
input in a plant drainage computer model. Flow 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 two pumps
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 24-inch 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.

Based on the computer model results investigated, the drainage system will be unable to
transport to the Jagoons 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 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, but not the manhole, could be eliminated if the
friction C-factor for all drain piping including the 24-inch 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.

Samples were collected and laboratory analyses were performed on several wastewater
streams in CHWTP and at Lagoon No. 2. All pH results were within the 6 to 9 5.U. 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. BODs 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 Washwater Lagoon Investigation and Monitoring

Program (August 1992).
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8. CONCLUSIONS AND RECOMMENDATIONS

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 at for
the next 10 years. At an assumed dryness concentration of 50 percent, the residuals
volume would be 1.9 million cubic feet per year at CHWTP and BEPWTP, 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, especially 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 alternative 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 lagoon operation, filling sequence, and cleaning. Focus on filling a
single lagoon at a ime 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 filling 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 miles 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 would 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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8. CONCLUSIONS AND RECOMMENDATIONS

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 Zomn 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 structure 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 NPDES 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 fill requirement

for 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 pipeline
while inspections are conducted. :

8. Improve pipeline capacity by jet cleaning or pigging.

9. Install flow rate metering for each of the 14 basin sludge flows at their weir boxes. An
ultrasonic unit as manufactured by Milltronics can be programuned 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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11.
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16.
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18.
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20-inch lines. Alternatively, a single pipeline leaving 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.

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 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 anticipated solids loading.

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 bottormn or
accumulated solids in the bottom. The underdrain pipe that discharges into the outlet
structure may need to be plugged or valved off to maintain a certain level of water.

Improve 24-inch pipeline reliability along River Road by installing a double-barrel
configuration at 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 can 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 at 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 ata
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 (see Appendix E). A long-term solution would be to provide a parallel pipeline
from Zom Avenue to the BEPWTP lagoons.

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

Exercise valves and paint metalwork in the lagoons at BEPWTP.

Conduct TSS sampling of the softening basin sludge flows on a regular schedule so
that a relationship between sludge flow rates, lime dosage, and TS5 contentrations can
be established. This relationship will allow solids production to be more accurately

projected.

Replace sludge butterfly valves 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.

Construct new manhole on LWC property connected to the coagulation sludge pipeline
and seal off existing manhole that overflows. Set manhole top elevation 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.

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
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25.
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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 FTW appears to be feasible,
consider a pumped FTW systemn that would keep FTW water isolated from other process

wastewater so that FTW could be recycled.
Improve filter backwash effectiveness by increasing rate and shortening duration.

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

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

. Consider resuming the practice of recycling backwash water to the raw water reservoir

to significantly reduce process wastewater flows. Although many utilities are now
avoiding this practice because of the threat of Giardia and Cryptosporidium cysts being
recycled to the plant influent in greater concentration, recycle to the raw water
reservoirs in CHWTP appears to be permissible under the proposed FBR Rule. Before
considering this practice again, however, filter backwash water should be sampled for
Giardia and Cryptosporidium and compared to occurrence in the raw water.

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 that withdraw the top bwo-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.

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 cleaning
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 dredging to
maintain high velocities and flushing in the pipeline.

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 for a manufacturer’s
catalog cut sheet of a cutterhead with this attachment.
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Appendix A
Backwash Holding Tank Modeling Results




TABLE A-1
Wastewater Holding Basin P

Condition: One South, Three

umping Requiremen(s—-z-w
East, and Four North Fitter

eek Maximum Flow in Year 2010
Group Backwashes; four

Softening Basins a

0.1 mgd each, two at 0.3 mgd

Backwash Wastewater
15-Min Time Volume In, Softening Basin Flow Pumped Accumulated
increment Hour of Day Filter Group MG Siudge In, MG Out, MG Volume, MG
Backwashing begins
1 6 South #1 0.385 0.010 0.042 0.354
2 0.010 0.042 0.323
3 0.010 0.042 0.292
I Sy 0010 o042 0260
5 7 East #1 0.385 0.010 0.042 0.614
6 0.010 0.042 0.583
7 0.010 0.042 0.552
I Ty oo oo . 088
ST 8 North #1 0.193 0.010 0.042 0.682
10 0.010 0.042 0.651
11 0.010 0.042 0.620
2 I o 0.010 0.042 D588
T3 9 0.010 0.042 0.557
14 0.010 0.042 0.526
15 0.010 0.042 0.495
18 I , I 0010 0042 0483
Y 10 0.010 0.042 0.432
18 East 42 0.385 0.010 0.042 0.788
19 0.010 0.042 D.755
20 o o 0.010 0.042 0724
2% I 0.010 0.042 0.692
22 0.010 0.042 0.661
23 0.010 0.042 0.630
24 North #2 0.193 0.010 0.042 0791
- 25 12 0.010 0.042 0.760
26 0.010 0.042 0.729
27 0.010 0.042 0.697
28 0.010 0.042 0668
55 13 0.010 0.042 0.635
30 0.010 0.042 0.604
31 0.010 0.042 0572
32 o ~ 0.010 0042 0.541
33 14 0.010 0.042 0.510
34 0.010 0.042 0.479
35 0.010 0.042 0.447
36 o 0.010 0.042 0.416
B 37 T East #3 0.385 0.010 0.042 0.770
38 0.010 0.042 0.739
39 0.010 0.042 0.708
40 0.010 0.042 0.677
a1 16 0.010 0.042 0.645
42 0.010 0.042 0.614
O 43 North #3 0.193 0.010 0.042 0775
‘ 44 B ) 0.010 0.042 0.744
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Backwash Wastewater
{5-Min Time Volume In, Softening Basin Flow pumped Accumulated
tncrement Hour of Day Filter Group MG Sludge in, MG Out, MG Volume, MG
45 17 0.010 0.042 0.713
46 0.010 0.042 0.682
47 0.010 0.042 0.650
s I om0 3 0819
5~ s North #4 0.193 0.010 0.042 0.781
50 0.010 0.042 0.749
51 0.010 0.042 0.718
52 S— ,.,_,,ﬂ_,,,._w,,,_,_@ls;_,..,_ﬂ@;%zww 0887
T e - 0.010 0.042 0.656
54 0.010 0.042 0.624
55 0.010 0.042 0.593
56 I ool 00— 0562 __
= 20 0.010 0.042 0531
58 0.010 0.042 0.499
59 0.010 0.042 0.468
[ I I o 0.010 ~ 0.042 0437
B1 21 0.010 0.042 0.406
62 0.010 0.042 0.374
63 ‘ 0.010 0.042 0.343
64 T _,,Q@P”,,,,,_,,,QQ%‘ 0333
—— T T2 0.010 0.021 0.322
66 0.010 0.021 0.312
67 0.010 0.021 0.301
_ 3 —— Backwashing ends . 0.010 0021 0291
69 23 0.010 0.021 0.281
70 0.010 0.021 0.270
71 0.010 0.021 0.260
72 0.010 0.021 0249
73 24 0.010 0.021 0.239
74 0.010 0.021 0.228
75 0.010 0.021 0.218
76 0.010 0.021 0208
77 1 0.010 0.021 0.197
78 0.010 0.021 0.187
79 0.010 0.021 0.176
80 0.010 0.021 0.166
81 2 0.010 0.021 0.156
82 0.010 0.021 0.145
83 0.010 0.021 0.135
g4 0.010 0.021 0.124
85 3 0.010 0.021 D.114
86 0.010 0.021 0.103
87 0.010 0.021 0.093
88 B 0.010 0.021 0.083
89 4 0.010 0.021 0.072
90 0.010 0.021 0.062
91 0.010 0.021 0.051
o 92 0.010 0.021 0.041
93 - 5 0.010 0.021 0.031

20f3 Appendix A_2.xIs/WW Basin-bast



Backwash Wastewater

15-Min Time Volume In, Softening Basin Flow Pumped Accumulated
Increment Hour of Day  Filter Group MG Siudge in, MG Out, MG Volume, MG
94 0.010 0.021 0.020
95 0.010 0.021 0.010
96 0.010 0.021 -0.001
TOTALS 2.312 1.000 3.313
Volumes in 15-minute increments: Rates:
1 Pump 0.02083 MG 2.000 mgd
|2 Pumps 0.04167 MG 4.000 mgd B
3 Pumps 0.05208 MG 5.000 mgd
Softening Basin
Sludge 0.01042 MG 1.000 mgd
Wash Water Holding Basin
HWL 545 feet
LWL 528 feet
Diameter 90 feet

Effective Volume 809,000 galions

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 4 mgd

3. Lasi backwash is at 1800 hours

4. Pumping rate can be reduced to 2 mgd at 2145 hours until 0600 hours the next morning
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TABLE A-2
Wastewater Holding Basin Pumping Requirements--2-Week Maximum Flow in Year 2010
Condition: One South, Three East, and Four North Filler Group Backwashes; four Soltening Basins al 0.1 mgd each, fwo at 0.3 mgd

Softening 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
Backwashing begins

1 6 South #1 0.385 0.010 0.009 0.052 0.353
2 0.010 0.009 0.052 0.321
3 East #1 0.385 0.010 . 0.009 0.052 0.674

_ 4 . bo10 0009 0052 ~  0B41
5 7 0.010 0.009 0.052 0.608
6 G.010 0.008 0.052 0.577
7 0.010 0.009 0052 0.545
8 North #1 0183 0010 0.009 0052 0.705
9 8 0.010 0.008 g.052 0.673
1D 0.010 0.009 0.052 0.640
11 0.010 0.009 0.052 0.608

12 0.010 0009 0052 0576
13 9 0.010 0.008 0.052 0.543
14 0.010 0.009 0.052 0.511
15 0.010 0.009 0052 D.479
18 - 0.010 0.009 0.052 0.447
17 10 East#2 0.385 0010 0.009 0.052 0.800
18 D.010 0.009 0.052 0.767
19 0.010 0.008 0.052 0.735
20 o 601w 0.009 0.052 . 0.703
21 11 0.010 0.009 0.042 0.681
22 0.010 0.009 0.042 0.658
23 0.010 0.009 0.042 0.637
24 0.010 0.008 0.042 0.615
25 12 North #2 0.183 0.010 0.009 0.042 0.786
26 0.010 0.009 D.042 0.764
27 0.010 0.009 0042 0.742
28 0.010 0.009 0.042 0.720
2% 13 0.010 0.009 0.042 0.698
30 0.010 0.009 0.042 0.677
3 0.010 0.009 0.042 0.655
32 0.010 0.009 0.042 0.633
33 14 0.010 0.008 0.042 0.611
34 0.010 0.009 0.042 0.589
35 0.010 0.008 0.042 0.567
36 0.010 0.009 0.042 0.545
37 15 0.010 0.009 0042 0.523
38 0010 0.009 0.042 0.502
39 0.010 0.009 0.042 0.480
40 0.010 0.009 0.042 0.458
41 16 0.010 0.009 0.042 0.436
42 0.010 0.009 0.042 0.414
43 East #3 0.385 0.010 0.009 0.042 0.778
44 0.010 0.009 0.042 0.756
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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
45 17 0.010 0.009 0042 0.734
46 0010 0.009 0.042 0.712
47 0.010 0.009 0.042 0.690
48 [ _opto 000 0042 0668
R 0010 0.009 0.042 0646
50 0.010 0.009 0.042 0.624
51 North #3 0.193 0.010 0.009 0.042 0.795
52 I = 0010 0008 004 0.773
ey T e B 0.010 0.009 0.042 0.751
54 0.010 0.009 0.042 0.730
55 0.010 0.009 0.042 0.708
56 R _,___.--,,,_“.._”__,,.”MO'O‘O _ooo9 . 0Dz . osee
— =% 20 0.010 0.009 0.042 0664
58 0.010 0009 0.042 0.642
59 0.010 0 009 0042 0.620
60 o Nomng4 0.193 0010 0008 o042 _ 0791
T s - 21 0.010 0.009 0.042 0.769
62 0.010 0.009 0.042 0.747
63 0.010 0009 0.042 0.725
64 o 0,010 ooos 0042 0703
65 22 0.010 0.009 0.042 0.682
66 0.010 0.009 0.042 0.660
67 0.010 0.009 0.042 0.638
68 End of Normal Backwashing 0.010__ 0.009 o bos2 0.616
— "% 23 0.010 0.009 0.042 0,594
0.010 0.009 0.042 0572
0.010 0.009 0.042 0.550
0.010 0.009 0042 0528
0.010 0.009 0.042 0507
0.010 0.009 0.042 0.485
0.010 0.009 0.042 0.463
0.010 0.009 0042 0441
0010 0.009 0.042 0419
0.010 0.009 0.042 0397
79 0.010 0.009 0.042 0.375
80 0.010 0.009 _ oos2_ 0353
S 2 0.010 0.009 0.042 0.332
82 . 0.010 0.009 0.042 0.310
83 0.010 0.009 0.042 0.288
84 - 0010 0009 0042 0266
85 3 0.010 0.009 0.042 0.244
86 0.010 0.009 0.042 0.222
87 0.010 0.009 0.042 0.200
88 _ 0.010 o009 0042 0178
89 T 0.010 0.009 0.042 0.157
90 0.010 0.009 0.042 0.135
91 0010 0.009 0.042 0.113
92 0010 0.009 0042 0.091
T o3 5 0.010 0.009 0.042 0.069
94 0.010 0.009 0.042 0.047
a5 0.010 0.009 0.042 0.025
96 0.010 0.009 0.042 0.003
Q TOTALS : 5312 1.000 0.900 4.208
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Backwash Wastewater

15-Min Time Volume In, Softening Basin Softening Basin Flow Pumped Accumulaled
Increment Hour of Day  Filter Group MG Sludge In, MG Drainage, MG Out, MG Volume, MG
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 5000  mgd ]
Softening Basin
Siudge 0.01042 MG 1.000 mgd

Softening 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

Fifter 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 0800 hours the next morning
5. Softening basin drainage is stretched out over 72 hours
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TABLE A-3

Wastewater Holding Basin Size Requiremen
Condition: One South, Two East, and Three

is for Average Conditions--New Basin Sizing
North Filter Group Backwashes; six Softening Basins at 0.3 mgd each

Backwash Wastewater
15-Min Time Volume In, Softening Basin Flow Pumped Acecumulated
Increment Hour of Day  Filter Group MG Sludge In, MG Out, MG Voiume, MG
Backwashing begins
1 B South #1 0.39 0.019 0.042 0.36
2 0.019 0.042 0.34
3 0.019 0.042 0.32
S _ oote __ ooa2 029
T s 7 0.019 0.042 0.27
8 0.019 0.042 0.25
7 0.019 0.042 0.22
I e 0019 0042 020 __
) 8 0.019 0.042 0.18
10 0.018 0.042 0.16
11 0.019 0.042 0.13
12 - __ East# 039 0019 0042 050
BEE 9 0.019 0.042 0.47
14 0.018 0.042 0.45
15 0.019 0.042 0.43
L e 0,019 0042 040
Y 10 0.019 0.042 0.38
18 0.019 0.042 0.36
19 0.019 0.042 0.34
20 _ North #1 0.19 0.019 0042 050
T 11 0.019 0.042 0.48
22 0.019 0.042 0.46
23 0.019 0.042 0.44
24 0.019 0.042 0.41
25 12 0.019 0.042 0.39
26 0.018 0.042 0.37
27 0.019 0.042 0.34
28 ~ L 0.019 0.042 0.32
29 13 0.019 0042 0.30
30 0.019 0.042 0.28
31 0.019 0.042 0.25
32 o 0.019 0.042 0.23
33 14 0.019 0.042 0.21
34 0.019 0.042 0.18
35 0.019 0.042 0.16
36 ) 0.019 0042 0.14
T 15 East #2 0.385 0.019 0.042 0.50
38 0.018 0.042 0.48
39 0.019 0.042 0.45
40 0.019 0.042 0.43
41 16 0.019 0.042 0.41
42 0.019 0.042 0.39
43 0.019 0.042 0.36
44 0.019 0.042 0.34
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Backwash Wastewaler

15-Min Time Vvolume In, Softening Basin Flow Pumped Accumulated
Increment Hour of Day _ Filler Group MG studge in, MG Out, MG Volume, MG
45 17 0.019 0.042 0.32
46 0.019 0.042 0.29
47 North #2 0.19 0.019 0.042 0.46
I I — S ool 0B 044
w18 0.019 0.042 0.42
50 0.019 0.042 0.40
51 0.019 0.042 0.37
e oo ooz 0
T 53 19 0.019 0.042 0.33
54 North #3 0.19 0.019 0.042 0.50
55 0.019 0.042 0.47
e ool . ooe2 . 045
57 20 0.019 0.042 0.43
58 0.019 0.042 0.40
59 0.019 0.042 0.38
- —— S— oot oo . 0%
61 21 0.019 0.042 0.34
62 0.019 0.042 0.31
63 0.019 0.042 0.29
S _ . oor9 oo 0%
'''''' 65 22 0.019 " 0.042 0.24
66 0.019 0.042 0.22
67 0.019 0.042 0.20
@ o ,§.st. Bar_:l(washing ends R 0.019 . ,’Q_ 042 . 018
69 23 0.019 0.042 0.15
70 0.018 0.042 0.13
71 0.019 0042 0.11
72 0.019 0.042 0.08
73 24 0.019 0.042 0.06
74 0.019 0.021 0.06
75 0.019 0.021 0.06
76 0019 002t 005
77 1 0.019 0.021 005
78 0.019 0.021 0.05
79 0.019 0.021 0.05
80 0.019 0.021 0.05
- 81 2 0.018 0.021 0.04
82 0.019 0.021 0.04
83 0.019 0.021 0.04
3 84 0019 0.021 o004
85 3 0.019 0.021 0.04
86 0.019 0.021 0.03
87 0.019 0.021 0.03
88 0.019 0.021 0.03
89 4 0.019 0.021 0.03
90 0.019 0.021 0.03
91 , 0.019 0.021 0.02
. 92 0019 0.021 002
' 93 5 0.019 0.021 0.02
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Backwash Wastewater

15-Min Time Volume In, Softening Basin Flow Pumped Accumulated
Increment Hour of Day  Filter Group MG Siudge In, MG Out, MG Volume, MG
94 0.019 0.021 0.02
95 0.019 0.021 0.02
96 0.019 0.021 0.01
TOTALS 1.734 1.800 3.521
Volumes in 15-minute increments: Rates:
1 Pump 0.02083 MG 2.0 myd
{2 Pumps 0.04167 MG 4.0 mgd ' |
3 Pumps 0.05208 MG 5.0 mgd
Softening Basin
Siudge 0.01875 MG 1.8 mgd

Wash Water Holding Basin
Minimum size 0.50 MG

Filter Backwashing Volumes, MG

South Group 0.385
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 mgd

3, Last backwash is at 18915 hours

4. Pumping rale can be reduced to 2 mgd at 2415 hours until 0600 hours the next morming
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TABLE A-4
Wastewater Holding B
Condition: One South,

asin Size Requirements fo

7 Average Conditions--New Basin Sizing
Two East, and Three North Filter Group Backwashes; four Softening

Basins at 0.1 mgd each, (wo at 0.3 mgd

-

-

Backwash Wastewater
15-Min Time Volume In, Softening Basin Flow pumped Accumulated
increment Hour of Day Filter Group MG siudge In, MG out, MG volume, MG
Backwashing begins
1 6 South #1 0.39 0.010 0.042 0.35
2 0.010 0.042 0.32
3 0.010 0.042 0.29
I T oo oo OB
5 7 0.010 0.042 0.23
6 0.010 0.042 0.20
7 0.010 0.042 0.17
B T opto _____ooe . 01t .
" T9 8 0.010 0.042 0.10
10 0.010 0.042 0.07
11 0.010 0.042 0.04
R 039 0010 . _oos 040
13 0.010 0.042 0.36
14 0.010 0.042 0.33
15 0.010 0.042 0.30
A 6 e 0010 . ~0.042 _w_wo_._zl o
17 10 0.010 0.042 0.24
18 0.010 0042 D21
19 0.010 0.042 0.18
e North #1 0.19 oo00 002 034
21 11 0.010 0.042 o
22 0.010 0.042 0.28
23 0.010 0.042 0.24
s _ 0.000 0.042 0.21
25 12 0.010 0.042 0.18
26 0.010 0042 0.15
27 0.010 0.042 012
28 _ 0.010 0.042 009
29 13 0.010 0042 0.06
20 0.010 0.042 0.03
31 East #2 0.3% 0.010 0.042 0.38
s R 0.010 0.042 035
33 14 0.010 0.042 0.32
a4 0010 0.042 0.28
35 0.010 0.042 0.25
3% } I opt0 002 0.24
37 15 0.010 0.021 0.23
38 0.010 0.021 0.22
39 0.010 0.021 0.21
4o Noth#2 019 got0 o002t 0.40
4 16 0.010 0021 038
42 0.010 0.021 0.37
43 0.010 0.021 0.36
44 0.010 0.021 035
45 17 0.010 0.021 0.34
46 0.010 0.021 0.33
47 0.010 0.021 0.32
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Backwash ~ Wastewater

15-Min Time volume In, Softening Basin Flow pPumped Accumulated
Increment Hour of Day Filter Group MG Siudge In, MG out, MG volume, MG
28 e —ooo_ ool . 9%
T Tag 18 0.010 0.021 0.30
50 0.010 0.021 0.29
51 0.010 0.021 0.28
52 L U 002! 0.27 .
53 19 0.010 0.021 0.26
54 0.010 0.021 0.2%
55 0.010 0.021 0.24
B T oo ooz . 0%
T Us7 20 0.010 0.021 0.22
58 North #3 0.19 0.010 0.021 0.40
59 0.010 0.021 0.39
50 e e = T 0010 o2 088 .
61 21 0.010 0.021 0.37
62 0.010 0.021 0.36
63 0.010 0.021 0.35
.m,_.,@i,_- __________________ . 0.010 M___(_)._021 B 0.34
65 22 0.010 0.021 0.33
66 0.010 0.021 0.32
67 0.010 0.021 0.31
[ - Backvggﬂwjggfg_g{s;__w_ﬁ_’__wﬂﬂpﬂg‘__fmﬂ___0.021 .. 030
69 23 0.010 0.021 0.29
70 0.010 0.021 0.28
71 0.010 0.021 027
B #_—12 e 0.0 __0.021 i 0.25
73 24 0.010 0.021 0.24
74 0.010 0.021 0.23
75 0.010 0.021 0.22
L . 0010 _ 0.021 0.21
77 1 0.010 0.021 0.20
78 0.010 0.021 0.19
79 0.010 0.021 0.18
80 0010 0.021 047
81 2 0.010 0.021 0.16
82 0.010 0.021 0.15
83 0.010 0.021 D.14
84 ) 0010 0.021 0.13
-3 3 0010 0.021 012
86 0.010 0.021 0.11
87 0.010 0.021 0.10
88 I 0.010 o021 0.09
- g8 4 0.010 0.021 0.08
90 0.010 0.021 0.07
91 0.010 0 021 0.08
92 o , poto 002 0.05
a3 5 0.010 0.021 0.04
94 0.010 0.021 0.03
as 0.010 0.021 0.02
96 0.010 0.021 ] 0.00
TOTALS 1.734 1.000 2.729
Volumes in 15-minute increments: Rates
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Backwash Wastewater
@ 15-Min Time Volume In, Softening Basin Flow Pumped Accumulated
Increment Hour of Day  Filter Group MG Sludge In, MG out, MG Volume, MG
1 Pump 0.02083 MG 2.0 mgd
|2 Pumps 0.04167 MG 4.0 mgd |
3 Pumps 0.05208 MG 5.0 mgd
Softening Basin
Sludge 001042 MG 1.00 mgd
Wash Water Holding Basin
Minimum size D.40 MG

Filter Backwashing Volumes, MG

South Group 0.385
East Group 0.385
North Group 0.193

Conclusions:

1. Provide a new basin with minimum volume of 0.40 MG
2. Maximum pumping rate is 4 mgd

3. Last backwash is at 2245 hours

4. Pumping rate can be reduced 1o 2 mgd at 1445 hours untif 0600 hours the next morning
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Appendix B
EPANET Model Input/Output Results




Nodes for 2010basecondition-1 pump.net

é Elevation Demand [Total HeadPressure
ft MGD ft psi
Junction N5 424 0.00{ 462.32] 16.60
Junction N6 437 0.00 462.96 11.25
Junction N7 438 0.00; 46814] 13.06
Junction N8 | 438 0.00{ 468.34| 13.14
Junction N9 440 0.00{ 472.18{ 13.94
Junction N10 440 0.00] 47371 14.61
Junction N11 442 0.00/ 53350/ 39.65
Junction N12 556 0.00| 53549; -8.89
Junction N13 556 0.00{ 53551] -8.88
Junction N14 549 0.00] 538.46| -4.57
Junction N15 557.4 0.00; 534.64] -9.86
Junction N16 556 0.00[ 53465 -9.25
Junction N1 556 0.00| 53469, -9.23
Junction N2 556 000! 534720 922
Ljunction N4 556 0.00| 53497; -9.11
‘unction N17 562.5 -0.50| 53475 -12.02
Junction N18 562.5 -0.50| 53477 -12.02
Junction N19 562.7 -0.70|  535.00| -12.00
{Junction N20 562.7 -0.70{  53500{ -12.00
HJunction N2 556 0.00| 534.96/ -9.11
\Junction N22 556 0.00| 53451 -9.31
|Junction N23 442 0.00| 533.51] 3065
|Junction N24 451 0.00| 487.73] 1591
|Reservoir R2 530 -3.47| 530,00 0.0
EReservoir R4 448' 5.87 446.00 0.00

ANET 2 (Beta Release d)


http://pump.net

Pipes for 2010basecondition-1 pump.net

Lenglh!DiameteF{oughness Flow |Velocity HeadlossF! iction Factc
fl | in MGD | fps |

Pipe P2 200 24 76| -5.87| 2.90 3.19 0.049
Pipe P3 2700 24/ 00| -5.87] 290 1.92]  0.029
Pipe P4 100 24 100{ -587| 290 1.922 0.029
Pipe P5 2000 24 100| -587| 2.90 1.92) 0029
Pipe P& 800 24 100{ -5.87| 280 1.92 0.029
Pipe P7 7300 24 100| -5.87] 2.90 1.92 0.029
Pipe P8 8100 30! 100| -347|  1.10 0.25 0.033
|Pipe P8 100] 30, 100 -347] 1.10 024l 0033
|Pipe P12 B500 24 100{ 5.87| 290 1.92 0.029
Pipe P13 2540  21.8 100| 347 2.08 1.16] 0.031
Pipe P15 100 30 100| -2.40; 0.76 0.12, 0035
Pipe P1 50 20 100| -2.40|  1.71 0.89 0.033
Pipe P10 100 12 100| -050| 099 0.59 0.039
| Pipe P11 75 12 100| -0.50{  0.99 0.59 0.039
. ipe P17 30 12 100{ -0.70; 1.38 1.10! 0.037
ipe P18 50 20 100{ -1.90] 1.35 058/ 0034
Pipe P20 250 16 100{ -1.40 1.55 0.97) 0.035
|Pipe P21 30 12 100] -0.70]  1.38 1.10 0.037
|Pipe P22 20 16 100| -0.70] 078 0.27 0.039
IPipe P24 8100 30 100 240; 076 0.12 0.035
Pipe P25 20 24 100| 240/ 1.8 0.37 0.034
Pipe P26 14700 24 77| 587 290 3.11 0.048
IPipe P19 1000 30 100 240| 076 0.12 0.035
Pump PP1 sN/Al #N/AL #NAL 3.47] 000 8.46 0.000|
Pump PP2 N/l #NAD #N/AL 0.00  0.00 0.00{  0.000

ANET 2 (Beta Release d)



Nodes for 2010basecondition-2 pumps.net

Elevation| Demand [Total Head! Pressure
ft MGD ft psi
Junction N5 424 0.00 469.30 19.63
Junction N6 437 0.00 470.21 14.39
Junction N7 438 ~ 0.00 477.62 17.17
Junction N8 438 0.00 477.89 17.28
Junction N9 440 0.00 483.37 18.79
Junction N10 440 0.00 485.57 19.74
Jungtion N11 442 0.00 570.94 55.87
Junction N12 556 0.00 574.44 7.99
PJunction N13 556 0.00 574.49 8.01
Junction N14 549 0.00 579.69 13.30
Junction N15 557.4 0.001  572.07 6.36
Junction N16 556 0.00 572.081 6.97
Junction N 556 0.00] 57213 699
Junction N2 556 0.00 572.16 7.00
lunction N4 556 0.00 572.41 7.11
Junction N17 562.5 -0.50 572.19 4.20
Junction N18 562.5 -0.50 572.20 4.20
Junction N19 562.7 -0.70 572.43 422
Junction N20 582.7 -0.70 572.44 4.22
Junction N21 556 0.00 572.40 7.1 \
Junction N22 556 0.00 571.95 6.91
Junction N23 442 0.00 570.95 55.87
Junction N24 451 0.00 505.58 23.65
Reservoir R2 530 -4.72 530.00 0.00
LReservoir R4 | 446 7.12 446.00 0.00J

SANET 2 (Beta Release d)


http://pumps.net

Pipes for 2010basecondition-2 pumps.net

Length%iam‘etel‘&oughnes‘s Flow |Velocity HeadiossF[riction Factér
ft in | MGD | fps fUKH
Pipe P2 200 24 76] 7120 351 456 0.048
Pipe P3 2700 24 100{ -7.12|  3.51 2.74 0.029
Pipe P4 100 24 100{ -7.42] 351 274 0.029
Pipe P5 2000 24 too] 7.12] 3.5 2.74 0.029
Pipe P6 800 24 100! 712 351 274 0.029
Pipe P7 7300 24 100{ -7.12| 3.5 2.74 0.029
Pipe P8 8100 30 100; -4.72] 149 0.43 0.031
Pipe P9 100 30{ 100 -4.72]  1.49 0.43 0.031
Pipe P12 8500 24 100] 7.12] 351 2.74 0.029
|Pipe P13 2540, 21.8 100  4.72] 282 2.05 0.030
Pipe P15 100 30 100! -2.40| 076 012] 0035
Pipe P1 50 20 100 -2.40{  1.71] 0.89]  0.033
Pipe P10 100 12 100/ -0.50,  0.99] 0.59|  0.039
IPipe P11 75 12 100! 050  0.99! 0.59] 0.039
Wipe P17 30 12| 100l -070] 1.38 1.10]  0.037
'Pipe P18 50 20 100] -190] 135 058 0034
(Pipe P20 250 16 100 -1.40]  1.55 0.97 0.035
Pipe P21 30 12 100{ -0.70|  1.38 1.10 0.037
Pipe P22 20 16 100, -0.70!  0.78 0.27 0.039
Pipe P24 8100 30 100 240, 076 0.12 0.035
Pipe P25 20 24 100/ 240 118 0.37 0.034
'Pipe P26 14700] 24 771 7.12] 3.5 445/  0.046
|Pipe P19 1000 30 100 240/ 076 0.12 0.035
Pump PP1 #N/A] #NAl eNal 2.38) 0.0 49.69 0.000
Pump PP2 | #NA| #vAl mwAl 2380 0.00 49.69 0.000
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Nodes for 2010 improved friction condition-2 pumps.net

é Elevation| Demand (Total Head| Pressure
ft MGD ft psi
Junction N5 424 0.000 472.73]  21.11
Junction N6 437 0.00] 473.36 15.75
| Junction N7 438 0.00]  481.85 19.00
jJunction N8 438 0.00| 482.16 19.13
Junction N8 440 0.00| 488.45] 2099
Junction N10 440 0.00] 490.96;  22.08
Junction N11 442 0.00{ 560.14]  51.19
| Junction N12 556 0.00!  564.43 3.65
Junction N13 556 0.00 564.48 3.68
Junction N14 549 0.00|  570.85 9.47
Junction N15 557.4 0.00] 561.27 1.68
Junction N16 556 0.00 561.28 2.29
| Junction N1 556 0.00]  561.33 2.31
|Junction N2 56| 0.00] 56136 2.32
556 0.00]  561.61 2.43
562.5 -0.50]  561.39 -0.48
Junction N18 562.5 -0.50]  561.40 -0.48
Junction N19 562.7 -0.70|  561.63 -0.46
Junction N20 | 5627 -0.70|  561.64 -0.46
Junction N21 - 0.00|  561.60 2.43
| Junction N22 | 556 0.00] 561.15 2.23
Junction N23 § 442 0.00|  560.15 51.19
| Junction N24 a5 0.00] 513.92] 2726
Reservoir R2 | 530]  -527| 530.00] 000
|Reservoir R4 [ a4 7.67|  446.00 0.00

'‘ANET 2 (Beta Release d)
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Pipes for 2010 improved friction condition-2 pumps.net

Length Diameterfl?oughnesé Flow } Velocity | Headloss F:!'riction Factoir
ft in | | MGD | fps HKH
Pipe P2 200! 24 100, -7.67]  3.78 3.14] 0.028
Pipe P3 2700 24 100 -7.67i 3.78 3.14] 0.028
[Pipe P4 1000 24| 100] 767, 378 314 0.028]
Pipe P5 2000 241 100)  -7.67, 3.781 3.14; 0.028
Pipe P& 800 24 00| 767 378 3.14] 0.028
Pipe P7 7300 24 100, -7.67]  3.78 3.14] 0.028]
Pipe P8 8100 30 100] -5.27] 1.66 0.53’ 0.031
Pipe P9 100 30: 100] -5.27 1.66 0.53| 0.031
Pipe P12 8500 24 100/ 767 3.78 3.14] 0.028
Pipe P13 2540! 218 00| 527) 315 2.51] 0.030
Pipe P15 100 30 100 240, 076 0.12 0.035
Pipe P1 50 201 100 ~2.4oj 1.71 0.89 0.033
Pipe P10 100 12 100 -o.so,E 0.99 0.59! 0.039|
Pipe P11 75 12 100 -0.50,  0.99 059 0039
Pipe P17 30 12 100|  -0.70] 1.38 1.10; 0.037
Pipe P18 50 20 160 -1.90} 1.35 oﬁsslé 0.034
Pipe P20 250 16 100|  -1.40; 1.55 0.97| 0.035
Pipe P21 30 12 00| -0.70 1.38 .10 0.037
Pipe P22 20 16 100{ -0.70 0.78 0.27, 0.038]
Pipe P24 8100 30 100, 240 0.76 0.12] 0.035
Pipe P25 20 24 100] 240 1.18 0.37. 0.034
Pipe P26 14700 24 100| -7.67 3.78 3.14] 0.028!
Pipe P19 1000 30 100  240] 076 0.12, o.ossjf
Pump PP1 [ OBN/A] #N/A EN/A|  2.63 0.00 40.85| 0.000!
Pump PP2 ENIAL EN/A #N/A] 2831 0.00 40.85' 0.000
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Dredge Cutterhead Protection System
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AUGER f'LicHTINGMUGER SHAFT

%OND LINER

PROTECTION CAGE

96.'

FRONT VIEW

K

* STANDARD FEATURES
DIGGING TORQUE 10,000 INCH POUNDS
CONSTRUCTION MATERIALS 1/8" & 1/4" THICK A36
MILD CARBON STEEL
65 RPM (VARIABLE)

FAR

ROTATION SPEED ... ...

FLGHTING . oo, 12" DIAMETER SECTIONS
FULL PITCH 3/18" THICK
AUGER SHAFT .. ... 8" DIA. A36 STEEL

_ KWIK LATCH POP LATCH
........................ DUAL HIGH TORQUE
HYDRAULIC MOTOR

CLEANOUT DOOR . . .. .
DRIVE MECHANISM

" OPTIONAL FEATURES
CONSTRUCTION MATERIALS .. ... STAINLESS STEEL AND
ABRASION RESISTANT STEEL
_HIGHER DIGGING TORQUE
. VARIABLE ROTATION SPEEDS
UP TO 12 FOOT WiDE
CUTTERHEADS AVAILABLE

DIGGING TORQUE . .. .. ...
ROTATION SPEED. ..oooooo v

CUTTERHEAD WIDTH.... ... ...

POSITIONS AVAILABLE

* THESE FEATURES MAY CHANGE WITHOUT NOTICE.

)

SIDE TIRE QUTLINE

4

<l
s

PUMP SUCTION ... ... ALTERNATE SUCTION ggg‘%g}‘ﬁgﬁ TIRE (FAR SIDE)
ARRANGEMENTS AND PR

SIDE VIEW

NEARSIDE TIRE NOT SHOWN
FOR CLARITY

Hydraulic _Power Requirements

The Crisafulli 96" cutierhead requires m
ten gallons per minute at 2200 pounds : .
per squore inch of hydraulic fluid. Crisafulli Sludge Removal Systen
The hydroulic fluid should be filtered .
to 25 micron and not exceed 180 DREDGE CUTTERHEAD
Fahrenheit inlet temperoture. The 8 FOOT - MODEL CD9500OW
minimum oil viscosity is 50 SUS. WITH POND LINFR PROTECTION SYSTEM
k REV. (2) BY CTT 12/06/94 Dwn By: DRT {Ckd.: [Date:3/19/91Dwg.#: cPC-91138




Appendix D
Dredging Manufacturers and Contractors




APPENDIX D

Dredging Manufacturers and Contractors
Manufacturers

SRS Crisafulli, Inc.
406-365-3393
Contact; Carl K. Richards

Ellicott International
Mud Cat Division
410-545-0261

Contact: Don McCaig

Contractors

AquaDredge
914-273-3179
Contact: Charlie Pound

Commonwealth Disposal
717-545-4235
Contact: Art Davis

Heartland Pump Rental and Sales
618-985-5110
Contact: John Payne

MKE/003670154.DOCN2Z
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& CcHZMHILL UNIT PRICE SUMMARY REPORT No. 1 Ver 2.0
gz A N

PROJECT: Zone Ave Lagoon & Backwash improvements Est ESTIMATOR: Pete Bredehoeft/DFB
CLIENT: Louisville Water Company PROJECT No..  157683.DR.00
LOCATION: Louisville, KY EST DATE: June §,2000 {CC! #6,238.10)
DESIGN STAGE:  Planning Level, Order-of-Magnitude EST. NO: PRB2K-015
PROJECT MGR:  Jerry Anderson/DAY REVISION: Rev 1 07-13-200
BID ITEMS {Unit Price Contract) QUANTITY UNIT of MEAS UNIT PRICE TOTAL
. Zone Ave Lagoon & Backwash Improvements Est
1.00 LS $978,445.20 5978450
+ 01 Zorn Ave. Lagoon
2.00 AC $241,150.85 $482,300
+ 02 Backwash Piping
1000.00 LNFT 5152.37 152,370
+ 03 Inlet/Splash Pad
3.00 EACH $37.034.73 $111,100
+ 04 Pig Launcher
2.00 EACH $82,380.75 $164,760
+05 24" Dia Jack-and-Bore
150.00 LNFT S452.714 $67.910

frrnt 6L 2y -l CEI Cpessi/65 /64, TEe
&71 ?/O

/AAQ}’Z, ¢ 70

RE Prfue UL [BAKWATH JIPING (M PrrovErt e TS
5/?2, :\’70
/01, 10@

™

# Z2¢ 35 470

Report Date:

07/13/2000 15:24:10

CH2M HILL. Inc.
Page No. 1

Property of CH2M HILL, Inc. All Rights Reserved - Copyright 2000
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

Introduction

In July 2000 a report entitled Drainage and Solids Management Improvements, Crescent Hill
Water Treatment Plant was prepared for the Louisville Water Company (LWC) by
CH2M HILL in association 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:

» NPDES Discharge Permit Investigation

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

NPDES Discharge Permit Investigation

The Kentucky Division of Water (KDOW) Kentucky Pollutant Discharge Elimination
System (KPDES) Branch was contacted to investigate alternatives to the current discharge
permits at Zorn Avenue and BE Payne. Topics that were discussed included:

¢ Use and scope of general KPDES permits for water treatment plants
e Exceptions to the general permits

e 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 ‘

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 detrimental effects to the river due to the solids. Similar studies 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 utility 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 infrequently, 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

ADDENDUM TO REPORT_3 DOC 2



REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

hyperchlorinated water associated with new water main construction. However, he is not
famniliar 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. One 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. Mr. Lester would consider a
proposal to temporarily divert CHWTP 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.

The lagoon on the Zom Avenue PS site previously recommended in the original report may
not be required if DOW would allow diversion of CHWTP wastewater to the river during
the pipeline cleaning operation. Even if permission for this discharge is obtained, however,
one or more other temporary lagoons to capture wastewater from pipeline cleaning may be
required. If so, a lagoon at the Zorn 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 at Reservoir Avenue to increase the
carrying capacity of process wastewater was investigated. This pump station would be used
in conjunction with high wastewater flowrate events, such as draining a reservoir or
coagulation basin. The pump station would also help clean the pipeline to BE Payne lagoons
by imparting high flushing velocities.

Several hydraulic scenarios of the CHWTP drainage system to the BEPWTP lagoons were
modeled in the 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. One backwash holding tank pump operating at 3.47 mgd, total flow rate at 5.87 mgd,
and existing friction factors

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

3. Two backwash holding tank pumps operating at 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:
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

¢ Backwash holding tank pumping rates had to be at least 5 mgd to include an allowance
for basin drainage

o 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 cannot be proven in advance. An inline pump station on the
drainage system would increase the carrying capacity of the 24-inch pipeline to BEPWTP
lagoons whether or not the friction factor was increased.

Scenario 2 was modified to insert a pump station 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

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

* The pump station could also be used to pump out a new lagoon at the Zorn Avenue site
and divert to the BEPWTP lagoons via the 24-inch 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 pumping 7.9 mgd at 50 feet of head. The discharge pressure (at Junction 2) is 67 psi.
The pressure at the proposed pump station site is 56 psi during the original Scenario 2,
which has a flow rate of 7.12 mgd without pumping. The model predicts an 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 mgd would 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 at CHWTP.
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REPOAT SUPPLEMENT: DRAINAGE AND SOUDS MANAGEMENT IMPROVEMEN!S

Preliminary sizing indicates that three 3,000-gpm pumps at a total dynamic head of 50 feet
with 60-hp motors could provide this capacity. A construction cost estimate for a pump
station with wet and dry wells, CMU/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.

The original report recommends inspection and cleaning the 24-inch 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 systems. 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 CHWTP 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
0 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 was investigated, too.

Approach

This analysis evaluates stormwater runoff on the south side of Crescent Hill WTP, 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:

Area A Site area where stormwater is currently collected and diverted 10 the backwash holding basin

Area B Site area that drains to a 15-inch stormwater pipeline that runs by the backwash holding basin
Lirea C Site area on west side that drains directly to MSD combined sewer in Grinstead Drive

Area D Site area that drains over land to calch basins off site

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 sewer area, developers 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 managément, these flow rates were developed for the south side of CHWTP.
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

Approximately 9 acres of the site have open basins that capture rainwater and eliminate
stormwater flows from the post development condition.

Peak discharges were calculated and compared for three scenarios:
1. Undeveloped conditions (pre-LWC facilities),

2. Existing conditions (with current LWC facilities)

3. Diverting 15” storm line into backwash holding basin

Two tributary areas were analyzed: (1) at backwash holding basin and (2) at 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
»Stormuwater Facilities Design” of MSD's 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=runoff coefficient,
I=rainfall intensity (inch/hr),
A=tributary area (acres),

Since this method calculates peak discharge only, it uses the basic asswmption that the
design storm has constant rainfall intensity for the time period (storm duration), which is
equal to the time of concentration (T ). For this site, a minimum T. of 10 minutes was
utilized for deriving rainfall intensities. This equates to Iip=5.4 in/hr and Liw =73 in/hr. A
“weighted” runoff coefficient, C, was utilized for each drainage 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 flow of 7.6 cfs, or 3,400 gpm. It would be
simple to divert Area B to the backwash holding basin by relocating the 15-inch stormwater
pipe to discharge into the backwash holding basin rather than the MSD combined sewer in
Grinstead Avenue. However, this would increase peak stormwater from 3,400 to 11,700
gpm, or 16.8 mgd, to collect Areas A+B. The current pump station capacity is about 4 mgd,
or 2,800 gpm. 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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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

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 an 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
A+B would capture about 34 percent of the total south side area of CHWTP, which is 25.3

acres (excluding open basins).

TABLE?2
Potential Stormwater Flow Rales
Stormwater Collected al Backwash Holding Basin'’:

e, MY SN

hd

Scenario Area (acres) Weighted C Qioyr (cfS) Qioye (gpm)
Existing Conditions (A) 1.5 0.94 7.6 3,400
Diversion Improvements (A+B) 8.6 0.56 26.0 11,700
Stonmwater Discharge info MSD Combinéd Sewer System néar Grinstead Drive Entrance : T nr
Scenario Area WEigChted Q, 10 year
(acres) cfs gpm cfs gpm
b—Undeve\oped Conditions 24.1 ' 0.35 45.6 20,400 61.6 27,600
Existing Conditions {B+C) 16.0 0.56 48.4 21,700 654 29,400
Diversion lmproverhenls (B) 89 . 0.54 26.0 11,700 351 15,800
Siormwater Bunoff from Remainder of Site a3 28 Wi iz il s vn v iduvey e o re 0 SR 5
Scenario (:gii) Wei%hted Q10 vear & 1% year“
cfs gpm cfs
Undeveloped Conditions 10.3 0.35 19.5 8,740 26.3
r-Existing Conditions (D) © 96 0.35 18.1 8,120 24 5
Stormwater Runoff for Entire Site (Grinstead Drive:Entrance Area's Remainder of Site, excluding basing) ..~ -+ 34
Q, 10 year Q, 100 yeak
Scenario Area | Weighted
(acres) C cfs gpm % cfs gpm %
Change Change
Undeveloped Conditions 34.4 0.35 65.1 29,200 - 88.0 } 39,500 .
Existing Conditions (B+C+D) 25.6 0.48 66.5 | 29,800 +2.1% 89.9 | 40,300 | +2.1%
Diversion Improvements (C+D) 18.5 0.44 441 19,800 | -32.3% | 59.6 | 26,700 | -32.3%

| WSS
Note: In the scenario column, the letter in brackets ( ) represents the drainage area defineated on the altached

map.

Collecting Area C stormwater, 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 3é-inch
force main would be required to divert the 10-year storm event to the north 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 stormwater.

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

Conclusion

Stormwater from only 6 percent of the south area of CHWTP (excluding basins) is currently
diverted to the backwash holding basin for pumping 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+B combined would significantly increase the required pumping rate out of the
basin. A new inline booster pump 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+B would require a parallel
pipeline to BEPWTP lagoons, if stormwater were diverted to the lagoons.

A preferred approach to managing stormwater on the south side of CHWTP 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 at the 10-year,
pre-developed flow rate. Probably the most suitable location for a pond would be adjacent
to the southwest corner 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

In the July report, solids in the four BE Payne WTP lagoons were estimated by visual
observation. For this report supplement, the surveying firmm Mindell Scott & Associates, Inc
made a more accurate measurement of the solids by surveying one profile and two cross
sections in each lagoon. Sludge samples were obtained from each lagoon and taken to the

CHWTP laboratory for solids content analysis.

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

The results of the survey and solids volume computations are summarized in Table 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 liquid level perhaps two feet higher than the inlet pipe invert, we do not
recormunend operating the lagoons at this high of a Jevel. 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 will become less effective in capturing solids
and they will 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 content.

TABLE 3
Lagoon Volume Available

Lagoon TotalLagoon Estimated Surveyed Estimated Surveyed Solids  Estimated Life
No. Volume, cf Percent  Percent Available  Available Content, % Remaining, Yr
Fitled Filled Capacity, % Capacity, %
1 10,497,000 62.9% 52.4% 27.1% 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
Total/Avg. 54,335,000 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 lbs/yr: 60,035,000

The maximum percent fullness could be tested by monitoring suspended solids in the active
lagoon's effluent. The KPDES 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 uncompacted silt making the
lagoon appear fuller.

In the original report, an overall solids content was assumed for all lagoons to be 50 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

wafter.

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 results may not be as 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 alumn 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 BEPWTP 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.

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 geotechnical 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.

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.

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 cleaning.

The comprehensive plan should schedule Jagoon cleanings in such a way that ample drying
time (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 costs for cleaning are as uniform
as possible to result in an even cash flow.
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e 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 BEPWTP 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 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.

3. A geotechnical 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.

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.

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 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 cleaning.

The comprehensive plan should schedule lagoon cleanings in such a way that ample drying
time (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 costs for cleaning are as uniform

as possible to result in an even cash flow.

ADDENDUM TO REPORT_3.00C
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CHEMHILL TELEPHONE CONVERSATION RECORD

Call To: Ronnie Thompson, KPDES Branch,
Industrial Section, KY Division of Water

Phone No.: 502-564-3410 x423 Date: February 21, 2001

Call From:  Jerry Anderson Time: 04:28 PM

Message

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 0073113) 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 | get a copy of the Paducah report?

Obtain a Freedom of Information request form from fileroom contact, Anita Young, at
Ext. 522, KPS Branch, DOW, fax no. 502-564-5105, 14 Raleigh Road, Frankfort, 40601.

How long will the statewide WTP permit be effective?

Until 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 used 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
Ghorization would be appropriate for an infrequent discharge.

LOWKDOW TELEPHONE MEMO_2.DOC. i



TELEPHONE CONVERSATION RECORD

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.

KDOW TELEPHONE MEMO_2.00C 2
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sech¥Tany v GovERNDR
COMMONWEALTH OF KENTUCKY
INATURAL RESQURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
FRANKFORT OFFICE PARK
14 Renwy Rp
FRankFORT KY 40601
KOY 29 p
Glen Anderson
1icah Water Works
Box 2377
icah, Kentucky 42002-2377
Re: Paducah Water Treatment Plant
KPDES No.: XY0073113
McCracken County, Kentucky
Mr. Anderson:
Enclosed is the Kentucky Pollutant Discharge Elimination System (KEDES) pexmit

the above-referenced facility. This action constitutes a final permit issuarce
r 401 KAR 5:075, pursuant to KRS 224.16~050.

is permit will become effective on the date indicated in the attached permit
h that no reguest for adjudication is granted. All provisions of the permit

be effective and enforceable in accordance with 401 KAR 5:075, unless staved by
jearing Offlcer under Sections 11 and 13.

Any demand for & hearing on the permit shall be filed in &accordance with the
:dures specified inm KRS 224.10-420, 224.10-440, 224.10-470 and any regulations
.lgated thereto. Any person aggrieved by the issuance of a permit finel decision
lemand a hearing, purstant to KRS 224.10-420(2), within thirty (30) days from the
of the issuance of this letter. Two (2) copies of regquest for hearing should be
tred in writing to the Natural Resources and Environmental Protection Cabinet,
e of Administrative Hearings, 35-36 Fountain Place, Frankforrt,-Kentucky 40601 and
'ommonwealth of Kentucky, Natural Resources and Environmental Protection Cabinet,
ion of water, 14 Reilly Road, Frankfort, Kentucky 40601. For your record keeping
ses, it is recommended that these requests be sent by certified mail. The
en request must conform to the appropriate statutes referenced above.

If you have any questions regarding the KPDES decision, please contact Courtney

Inventory and Data Management Section, XPDES Branch, &t (502) 564-2225,
sion 465,

Further information on procedures and legal metters pertaining to the hearing

3t may be obtained by contacting the Office of Administretive Hearings atr (502)
112.

Sincerely,
72;§qu<7£:;qr~

Jack A, Wilson, Director
Division of Water
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COMMONWEALTH OF KENTUCKY
NATURAL RESOQURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
FRANKFORT OFFICE PARK
14 ReiLy Ro
FRankrORT KY 40801

STATEMENT OF BASIS

3BE No.1: KY0073113 Permit Writer: Ronnie Thompson pate: October 8, 1998
:{lity Name: Paducah Water Treatment Plant

1iliecy Location: 1800 North Eighth Street
Paducah, McCracken County, Kentucky

miteing Action: This is & reissuance of & permit to an existing
source Water Treatment Plant (SIC Ccde 4841).

mit Duratiens This permit shall become effective February 1,
2000. The effective date of this permit is being
delayed to place the facility in the correct 5-
year cycle, as per the FKentucky Watershed
Management Framework. During the interim period,
the current permit will remain effective, in
accordance with 401 KAR 5:060, Section 1(5)(¢).
In this Instance, the permit is scheduled for

reisguance in February 2005 for the
Tennessee/x-!:.ss;sszppl/Cumberland Basin Management
Unit.

ription of Discharge: Filter backwash water and sedimentetion basin
wagtewater at the rate of 109,808 gpa.

tmant Provided: None

{ving Stream: The Ohio River at mile point 45

am Segment Use CQlassification: Warmwater Agquatic Habitatr and Primary/Secondary
Contact Recreation

am Low Flow Conditions 7Q10 = 13,000 cfs

r Quality or Effluvent Limited: This permit is effluent limited.

fication of Permit Conditions:
‘ollowing reguletions are pursuant to KRS 224.10-100, 224.70-100, and 224.70-110.

. Suspended solids and Tor.al Residual Chlorine
aonitoring requirements for these parameters are consistent with 401 KAR 5:065,

on 2(8).

FoucaTion )
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Page 2

: limications for this parameter are consistent with 401 RAR 5:031, Section 4.
Jdegradation:

: conditions of 401 XAR 5:029, Section 2(1) and (3) have been satlisfied by this
mit action. A& review under Section 2{2) and {4) is not applicable.
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KENTUCKY POLLUTANT

DISCHARGE ELIMINATION
SYSTEM

—— l::l !EE ,::z-r\/‘ll-]r-

PERMIT NO.: XY0073113

AUTHORIZATION TQ DISBCHARGE UNDER THE
RENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM

Pursuant to Authority in KRS 224,
paducah water Works
P.O. Box 2377 .
Paducah, Kentucky 42002-2377

A authorized to discherge from a facility located et

Paducah Water Treatment Plant

1800 North Eighth Street

Paducah, McCracken County, Kentucky
to receiving waters named

The 0Ohi¢ River at mile point 45

in accordance with effluent limitations, monitoring requirements, and other conditions
set’ forth in PARTS I, II, and III hereof. The permit consists of this cover sheet,
end PART I 2 pages. PART II ] page, and PART III 1 page.

This permit shall become effective on Februvary 1, 2000,

This permit and the authorization to discharge shall expire at midnight, January
31, 2005.

NOY 29 %58 | TS T

pDate Signed Jack A, Wilson, Director
pivision of Watex

Robexrt W. Logan
Carmiesicner

DEPARTMENT FOR BNVIRONMENTAL PROTECTION
pDivieion of Watex, Frankfort Office Park, 14 Reilly Road, Frankfort, Kentucky 40601

T - Printed on Recycled Paper
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PART I
pPage I-2
Permit No,: KyY0073113

Schedule of Compliance
The permittee shall achieve compliance with -all requirements on the effective

‘date of this permit.
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’ PART III
Page I1II-1
Permit No.: KY0073113
PART IIZX

IER_REQUIREMENTS

Reporting of Monitoring Results

Aroring results must be obtained for each month and reported on & preprinted
:charge Monitorinmg Report (DMR) Form which will be mailed to you each quarter for
» upcoming cuarter. The completed DMReg for each month must be sént vo the Division
Water at the address listed below (with a copy to the appropriate Regional Office)
tmarked no later than the 28th day of the month following the completed quarter,

Kentucky Natural Resources and
Paducah Regional Office Environmental Protection Cabinet
4500 Clarks River Road Dept. for Environmental Protection

rPaducah, Kentucky 42003 Division of Water
Inventory & Data Management

ATTN:  Supservisor .
14 Reilly Road, Frankfort Office Park
Prankfort, Kentucky 40601

Division of water

Reopener Clause !

5 permit shall be modified, or alternatively revoked and reissued, to comply with
applicable effluent standard or limitation issued or approved under 401 KAR 5:050
sugh 5:080 and XRS 224, if the effluent standard or limitation so issued or

1. contains different conditions or is otherwise more stringent than
any effluent limitation in the permit; or

2. Controls any pollutant not limited in the permmit.

permit ay modified or reissued under this paragraph shall also contain é&ny other
iirements of KRS Chapter 224 when applicable.

Special Conditions

discharge shall take place through & fully functionel and prOpérly‘ cesigned
siport diffuser at least equivalent in performance to the diffusion structure

1inally approved by the Division of Water on April 6, 1893.

MATHM AN HNTRIATA WHSE: @1 10, 28 834
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Crescent Hill Drainage System

.
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ANET 2

Network Table - Nodes

Crescent Hill Drainage System--Addendum

Elevation Demand Head Pressure

Node ID ft MGD ft psi

Junc N5 424 0.00 474.03 21.68
Junc N6 437 0.00 475.13 16.52
Junc N7 438 0.00 484.03 19.95
Junc N8 438 0.00 484.36 20.09
Junc N9 440 0.00 490.96 22.08
Junc N10 440 0.00 493.60 23.22
Junc N1 442 0.00 546.33 4521
Junc N12 556 0.00 550.94 -2.19
Junc N14 549 0.00 557.43 3.65
Junc N15 5574 0.00 547.45 -4.31
Junc N16 556 0.00 547.47 -3.70
Junc N1 556 0.00 547.51 -3.68
Junc N2 556 0.00 547.54 -3.67
Junc N4 556 0.00 547.78 -3.56
Junc N7 562.5 -0.50 5417.57 -6.47
Junc N18 562.5 -0.50 547.58 -6.46
Junc N19 562.7 -0.70 547.81 -6.45
Junc N20 562.7 -0.70 547.82 -6.45
Junc N21 556 0.00 547.78 -3.56
Junc N22 556 0.00 547.33 -3.76
Junc N23 447 0.00 546.34 ' 45.21
Junc N24 451 0.00 517.67 28.89
Junc 2 442 0.00 596.33 66.87
Resvr R2 530 -5.32 $30.00 0.00
Resvr R4 446 7.90 446.00 0.00
Resvr | 554 0.18 551.00 0.00

Page 1
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

Appendix D

® Construction Cost Estimate
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

Appendix E
® Drainage Area Map of CHWTP
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ESTIMATE SUMMARY 5 .
PROJECT : LOUISVILLE WATER COMPANY

ESTIMATOR: D JONES
FACILITY :8.8MGD PUMP STATION PROJ. MANAGER:
FILE NAME: JACONSTRUCICMSWLOUISVILLYL B PAOJ.NO.: 157681 DR 0D
MARK-UPS: CHATL ) | ESTIMATE NO.: 2001016
OVERHEAD = 70.00% 16.00% REV.NO.:0
H PROFIT = 10.00% 10.00% DATE: 2723/01
H MOB/BONDANS. = 5.00% 5.60%,
i CONTINGENCY = 20,00% 20.00%
1 ABO
‘! 16* CLD! FXF 80 DEG ELBOW 3EA $1.010.00 53,030 1210 $3200 $1,162] £58.00 5174 *A5BCHM HILL COST DATA
' 20° CLOI FLGD WALL PIPE WITH 3EA $1,000 00 $3.000 1000 $3200 $960]  B4BO0 s14d
' SUCTION BELL
24" BLIND FLANGE 1 EA 550 00 ss50) 900 3200 5228 54320 43
16° X 1* CLDI CL 83 FXF SPOCL IEA $408 46 $1.489 638 §32 00 5612 3081 $82; 13| CHIM HILL COST DATA
16° X €L CL. 53 FXF SPOOL JEA $565.87 stgshl 735 53200 5708 535.29 106 CHZM HILL GOST DATA
16° X 3 CLD! CL 53 FXF SPOOL IEA £608.93 §1825| 822 $32 00 §799 $3997 420 CHZM HILL COST DATA
16" X 12' CLDI CL 53 FXF SPOOL 3EA 1,008 57 3,026 1713 $32.00 1,642 s82.12 5248 SH2M HILL COST DATA
20¢ X 1 CLDI CL 50 FXF SPOOL JEA £631 32 siag4 863 53200 saznl  $56.41 $174 GHRM HILL, COST DATA
: 20° X 2 CLDI CL 53 FXF SPOOL 3EA §726.02 s2.478 977 532 00 936 58575 $197] S CH2M HILL COST DATA
' 24> X &' CLOI CL 53 FXF SPOOL 2EA 1,001 41 21830 1487 $2455 s135)  $10072 $201 CH2M HILL COST DATA
t 24° X B* CLD! CL 53 FXF SPOOL 1EA £1.295 02 51205l 1867 $24.55 s463)  $128.96 $127] CHM HILL COST DATA
: AR RELEASE VALVE 1EA $1,400.00 1,400 ;
: SMALL BORE PIFING 18 15,000.00 515,000
PIPE SUPPORTS s $1400000 | S14,000
A SUBTOTAL $192,129 £38,649 $5.017 $355,195
B OVERHEAD & PROFIT {A"ohd}+({A+ehd) p} £4D,247 0416 $1,054 £75,418
¢ MOB/BOND/INSUR. (% ol A) $9,600 s1.032 s251 $17.857
. O CONTINGENCY (% ot &) £36,426 $7.730 51,003 §71.827
£ TOTAL ESTIMATED CONSTRUCTION COST | steanr ] f $7.325] I $528,336 |
ALLOWANCES
5.00% 53,000
ELECTRICAL 10.00% $167,000
FINISHES 2.00% 521,000
METALS 1.50% $16,000
TOTAL ESTIMATED CONSTRUCTION COST [ ST0e6,000 1
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REPORT SUPPLEMENT: DRAINAGE AND SOLIDS MANAGEMENT IMPROVEMENTS

Appendix F

[ ] BE Payne Lagoon Computations and Support Data
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aaendix F
Lagoon Solids Computations
L.agoon No. 1

TS1
P1
P2
182

D1
D2
D3

Area 1
Area 2
Area 3
Total Solids Cross-sectional Area
otal Cross-sectional Area
Percent Solids
Total Volume
Sludge Volume
Available Capacity

Solids content from lab: No.

-1
12
1-3

Average

442.32
440.94
434.09
431.00

442
468
412

5141.05
3516.71
1047.72
9705.47
18508
52.44%
10,497,000
5,504,558
4,992,442

Weighting Percent

33.33%
33.33%
33.33%
100.00%

68.3%
61.3%
59.4%
63.0%

P1
440.72
439.03

440.5

440.36
440.75
441.22
441.61
44113
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



apendix F
1 Solids Computations
1gtdn No. 2
P2
TS1 443.14 438.06
P1 437.57 438.28
P2 435.83 438
T82 428.15 438.38
438.19
D1 440 434.87
D2 300 434.1
D3 410 4347
436.03
432.78
432.55
432.91
434.8
437.93
. 435.8271
Area 1 4556.20
Area 2 2009.57
Area 3 815.31
stal Solids Cross-sectional Area 7381.09
ytal Cross-sectional Area 16100
ageont Solids 45.85% *
olume 9,476,000
udge Volume 4,344,296
Jsailable Capacity 5,131,704
»lids content from lab: No. Weighting Percent

L2 NW 16.67% 7.2%
L2 SW 66.67% 49.1%
L2 NE 16.67% 9.7%
Average 100.00% 35.5%




\EeBdix F

.agoon Solids Computations

.agoon No. 3

TS1 445.40
P1 441.23
P2 4393.48
TS2 432.41
D1 496
D2 226
D3 400
Area 1 6604.24

Area 2 2340.58

, Area 3 2378.63
Solids Cross-sectional Area 11323.45
‘otal Cross-sectional Area 15708
ercent Solids 72.09%
‘otal Volume 10,610,000
Mudge Volume 7,648,446
2,961,554

wailable Capacity

solids content from lab:

No. Weighting Percent

L3I NW 25.00%
L3 SE 50.00%
L3NE 25.00%
Average  100.00%

42.5%
35.4%
37.5%
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
439.14
439.6
439.8
441
Average  439.4831
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ppendix F
a Solids Computations

a No. 4

TS1
Pl
P2
P3
TS2

D1
D2
D3
D4

Area i

Area 2

Area 3

Area 4
stal Solids Cross-sectional Area
stal Cross-sectional Area

ludge Volume
vailable Capacity

olids content from {ab: No.
4-1
4-2
4-3
Average

442.05
437.98
431.20
425.36
424.01

510
500
504
466

8676.92
5793.04
2660.40
785.71
17916.07
43560
41.13%
23,753,000
9,769,521
13,983,479

Weighting
33.33%
33.33%
33.33%
100.00%

Percent
68.3%
61.3%
59.4%
63.0%

P1
437.32
436.53
436.51
436.17
436.44
436.59
437.85
438.42
439.03

439.2
439.43
439.34
438.78
440.07

437.9771

P2
431.9
430.85
430.98
430.97
431.14
431
431
431.34
431.12
431.23
431.14
430.94
431.02
432.1

P3
426.4
42457
424.78
424.99
424.98
424.98
425.23
425.38

42536

425.15
42477
42492
426.78
426.78

431,195 425.3621
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BOARD OF WATER WORKS
SPECIAL-CALLED MEETING MINUTES
OCTOBER 1, 2007

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 Jerry Abramson

Others Present:

Mr. Gregory Heitzinan, CEQ/President

Mr. Rick Johnstone, Deputy Mayor, Louisville Metro Government

Mr. James Brammell, Vice President and Chief Engineer

Ms. Barbara Dickens, Vice President, General Counsel and Secretary

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 Works was held on Monday, October 1, 2007 at,
Louisville Water Company, The John L. Huber Building, 550 South Third Street, Louisville, Kentucky.

Chairperson Stewart Conner called the meeting to order at10:00 a.m.

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 10:00 a.m. Ms. Wendy Welsh seconded, and the motion carried.

Open Session Resumed

On the motion of Ms. Harris, seconded by Ms. Welsh and unanimously carried, the Board resumed open
session at 11:01 a.m.

President Authorized to Submit Proposal to Supply Water to Central Kentucky

Mr. Conner moved to authorize President Greg Heitzman to propose a 25 MGD supply of potable water
to Central Kentucky by offering to construct and fund a 36-inch transmission main be installed along the
Interstate 64 corridor from English Station Road/I-265 in Jefferson County to Kentucky Highway 53 in
Shelby County, and further, to collaborate through public/private partnerships in the construction and
financing of a 36-inch transmission main to be installed along the Interstate 64 corridor from Kentucky
Highway 53 in Shelby County to Kentucky American Water Company’s 24-inch water main in Newtown

Special-Called Board of Water Works Meeting
October 1, 2007
Page 1 of 2



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 Dickens updated the Directors regarding the schedule of the Publi¢c Service Commission
matter, in which the Company is an intervening party. Mr. Heitzman 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 11:10 a.m.

Respectfully submitted,

Barbara K. Dickens
Vice President, General Counsel and Secretary

Special-Called Board of Water Works Meeting
October 1, 2007
Page 2 of 2
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