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Agenda

« Water System Fundamentals
« Water Demands

= Storage Facilities

s Water System Altematives

« Conclusions

« Discussion and Questions

EIALMNKE & WORLD OF CIFFEREXCE"

Background

# 2003 Long Range Water
Capital Plan

« 2007 Water Supply
Evaluation
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+« Monrce WTP capacity
summary

> 24 mgd capacity with all 4
filters in seivice

< 18 mgd capacity with 1
filter out of service
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Water Systern Fundamentals
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Water System Fundamentals
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= Most significant demands in design and operation
of water system

= Average Day (AD)
- Maximum Day (MD})
: Maximum Heur (MH)
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Water System Fundamentals

# Average Day Demand = total annual quantity of
water pumped divided by days in a year

« Average Day Demand is used for estimating
Water supply requirements
Chemical usage
Revenue
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Water System Fundamentals

# Maximum Day Demand = largest quantity pumped
on any one day

= Water treatment plants and pumping facilities are
sized for Maximum Day Demands
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Water System Fundamentals

o Maximum Hour Demand = largest quantity
pumped, adjusted for inflow/outflow from storage,
in any ona hour

» Water storage tanks are sized to handie Maximum
Hour Demand
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Ten States Standards

& A guide to the design and preparation of plans and
specifications for public water supply systems

# Intended to establish, as far as practical, uniformity
of practice ameng several states

+ Prepared by the Great Lakes-Upper Mississippi
River Board of State and Provincial Public Health
and Environmental Managers

> Nlinois, Indiana, lowa, Michigan, Minnesota,
Missourd, New Yerk, Ohio, Ontario,
Pennsylvania, Wisconsin
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Ten State Standards

# The systern including the water source and
treatment facilities shall be designed for maximum
day demand at the design year (Part 2.1)

# The quantity of water at the source shall be
adequate to meet the maximum projected water
demand of the service area shown by calculations
based on a one in fifty year drought or the extreme
drought of record, and should include consideration
of multiple year droughis (Part 3.1.1.a)
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Ten State Standards

# Filters shall be capable of meeting the piant design
capacity [projected maximum daily demand] at the
approved filtration rate with one filter removed from
service (Part 4.2.1.3)

> With one filter out of service, Monroe WTP
capacity = 18 mgd
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Distribution Storage Standards

# Ten Stales Slandards

+ Excessive storage capacity should be avoided to prevent
potential waler quairty deterioration problems (Part
7.0.1.¢c)

= [DEM

- Minimum total slerage capacity of 1 day under average
conditions

+ 14 to 15 MG for Bloomington

- Tolal storage shall be less than 1.5 times average day
conditions

21 to 23 MG for Bloominglon
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Water Demand
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Historcal Water Demanda and Weathar Factors
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Water Quality - EPA Regulations
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« Two disinfection byproducts {DBPs) are regulated

- TTHMs

HAAs

# Required to maintain DBF levels below the

(MCLs)

# DBPs are formed by reaction between chlorine
used for disinfection and natural occurring organics

in the water

maximum contaminant levels
& Required to maintain a free chlorine residual within

)

the distribution system (0.2 mg/l to 4.0 mg/l
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Wax Doy = 21,0 mgd
Avg Day = 1465 mad

47 Daye 2 1b mgd
34 Daya Batwaan 16+ 18 mgd
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Max Day= 21 10 mgs
Avg Bay o 14,75 mgd

12 Daya 2 18 mgd +—
41 Daya Batwasn 16~ 16 mgd

Nambar of Bayn

208 Days Butwoan 1~ 16 mod
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Placeholder for 2007 Maximum Day Demand Rate of Increase

= From 1970 to 2007
» MD demands have increased 102.3%
+ Average annual increase of 2.76%

= From 1985 to 2007

Max Day = 23,06 mgd
A Day = 1578 mgd

XXCayz 2 16 mga

oAbt Rt MD demands have increased 55.08%

XX Bays Botwson 14 - 18 mgd

. Average annual increase of 2.50%

s LRWCP projected increase
. Average annual increase 2.17%
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Storage Facilities
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Storage vs. Treatment Capacity
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Storage Facilities

= Purposes = Two major issues with building storage instead of

+ Flow Equalization treatment capacity to meet maximum day demands

« Fire Resarve . It is not sustainable

» Emergency Storage » Water quality considerations

= Total Storage Capacity — 21.7 MG (~ 1.5 times
average day use)

# Usable Capacity — 6.4 MG
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Treatment Capacity = Water Demands

Waler Treatment Plant Waler Demands

Faga- 3 rRT
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Waler Treatment Phant

Waiet Demands
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Water Quality Considerations

+ Additional distributicn sterage under low demand
congitions may

= Increase water age
= Increase in DBP formation

« Affect compliance with EPA’s Maximum
Contaminant Levels (MCL) regulations

- Decrease disinfectant residual in distribution
system
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Treatment Capacity = Daily Water Demands_

Tank Analysk
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Daily Water Demand Exceeds Treatment Capacity

Tank Doplotlon Analysis

Efactive Stomga Volums (mil gal)
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Storage Conclusion

# Storage is not sustainable and not a soluticn to
meet future maximum day water demands

# Additional stcrage may cause water quality and
regulatory issues

» Additional treatment is the appropriate sotuticn to
meet future maximum day water demands
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Conclusions
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Water System Alternatives
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CUD Water System | .
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Conclusions

» Water projections indicate need for additional
capacity in near future

s Weather conditions impact water demands

e Monroe WTP currently does not meet plant
capacity rating as defined by Ten States
Standards

< Filter capacity with 1 filter out of service is
18 mgd

# Storage is not a feasible option to meet
maximum day demands
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Water System Alternatives
# Allernative A — Expand Monroe WTP from 24 to 36 mgd

. Option to Alternative A — Expand Monroe WTP from 24
to 30 mgd

» Alternative B — New 12 mgd WTP using Monroe Lake

s Alternative C - New 12 mgd North WTP using
Groundwater Supply with membrane filiration

Option to Alternative C — New 12 mgd North WTP using
Groundwaler Supply with Gravily Media Filtration

HUILIING & WORD OF 07 b II_#::E:,“:_*
Alternative A — Expand Monroe WTP

#= Expand the Monroe WTP from 24 to 38 mgd

# Filier Rehabilitation

# New 2 MG Southeast Tank

= New 12 mgd Southeast Pump Station (Expandable to 24
mgd}
# New Raw Water Mains between lhe Intake and WTP

# New Finshed Water Mams Between Monroe WTP and
City
. Approximately 12 miles of Mains
» “West Leg” is required, CUD to construct

-+ Not included in Opinion of Probable Cost
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Alternative A
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Option to Alternative A - Expand Monroe WTP

= Same as Alternative A except expand Monroe
WTP from 24 to 30 mgd initially

= Add capacity when additional capacity needed
in the future

» Initial capital reduction of approximately 15 %
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Option to Alternative A

WLACK & VEATGS

# Advanlages # Disadvantages

¢ Redundancy + No independent water

» 30 mgd fotal capacity source

. Phased planl expansion
In & mgg increments 1s
more costly than a single
phase

= 24 mgd with one main
out of service

« Monroe Lake water
source

2 Economical

s Lower initial
construction cost
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Alternative A

« Advantages » Disadvantages
Redundancy = No independent water
. 36 mgd total source
capacity

» 24 mgd with one
main out of service

» Monroe Lake water
source

36 mgd

» Economical

-+ Expandability beyond

BT
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Option to
Alternative A
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Alternative B = New Dillman WTP

# New 12 mgd WTP Expandable to 24 mgd {or
beyond)

« Membrane Filtration

s Lake Monroe Water Supply

= New Intake Facility

= Approximately 12 miles of New Water Mains
« Retrofit filters at Monroe WTP

P
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Alternative B |

Alternative B

® Advantages # Disadvanlages
38 myd total capacity Increased O&M costs
Easy Expansion Higher capital cost

Dispose of residuals to
Dillman WWTP

Two separale withdraw
locations on Lake
Monroe

= Monroe Lake waler
source
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Alternative C — New North WTP Alternative C
# New 12 mgd Morth WTP Expandable to 24 mgd (or
beyand) Advant Disadvant
= Advantages isadvanlages
# Ground Water Supply i . o Ay 9
- + 368 mgd total capacity Increased Q&M cosls
= Membrane Filtration nd dent wat Hiah |
- Independent water . Higher capital cost
# Reverse Osmosis Membranes for Water Softening sourge 9 p_
. Water quality
= 12 mgd Collector Well = Good hydraulics comgpatibility concerns
# Approximately 16 mies of New Water Mains conveying water from
the north

Retrofil Filters al Monrce WTP

. Dispose of residuals to
Blucher Poole WWTP

BLELLIKT & VTIRLE {IF NIFFERERCE™ BUILIHEG. & #0510 CF SOFFERERCE IL#HEEUR-!
Alternative C = New North WTP Alternative C s

] and Option to /
= Option to Alternative C Alternative C Ft

= Same as Alternative C Except Conventional il
Media Filtration Instead of Membrane Filiration 1
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Option to Alternative C

& Advantages & Disadvantages

36 mad total capacity « Increased Q&M cosls

» Independent waier
source

= Higher capital cost

2 Walter guality

Good hydraulics compalibility concermns

conveying water from
the north

» Dispose of residuals to
Blucher Poole WWTP

= Lower capital ¢ost than
Alternative C

Paca- th ety
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Recommended Alternative

= Option fo Alternafive A — Expand Monroe WTP
from 24 to 30 mgd

44,000 LF of 24", 30" and 36" water main
%12 mgd pump station {expandable to 24 mgd)
2 MG tank

= Expand Menroe WTP and Intake from 24 mgd to
30 mgd

# Rate increase will be implemented in a phased
approach
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Discussion and Questions
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Alternative Cost Comparison

Alternatives Coat Compariaon

Total Pronable FTopect Gort Frefected 2008

Total
Fmrmatn Frobabia Conctucbon Gost | Plur Debt lnnlonce Gott | Adddanal Rata Incoste
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SE1.100.000 0.0 %
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Benefits of Recommended Alternative
» Meets CUD's water needs through about 2025

+ Most economical
« Adds reliability
= Easy expansion to 36 mgd in the fulure

# Includes Fiiter-To-Waste System

Improve finished water quality lo system following a filter
backwash

# Includes addition of air to filter washing
. Decreases water requirements for filler washing
- More effective cleaning of fiilers

# Includes filter capacity lo meet 10 Slates Standards plant
rating with 1 fiiter out of service
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