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A water system modeling update was performed initially in September 2012 for system 
evaluation purposes for the Edgecombe Service area in order to properly identify and determine 
needed capacity for a replacement booster station on SR. 28.  The existing station on the 
hillside has exceeded its life expectancy and has not met the updated water demands and 
conditions for the Edgecombe service area.  This report was submitted to the Milford water 
department on September 7th, 2012 as part of the overall water system update. 

During the latter half of 2012, this study was set aside in order to focus on the critical design 
elements for the proposed SR 28 booster station.  A detailed engineering design was provided 
to the City for a replacement booster station to be constructed on a new property site just south 
of Oakcrest Drive.  This project was bid and awarded in early 2013 to begin construction.   

Ohio Environmental Protection Agency (OEPA) water system nominations were prepared during 
the first quarter of 2013 based on an updated water model analysis from 2012.  This analysis 
determined the highest priority water main project replacements and upsizings required to meet 
current and future water demands.  Essentially the two highest priority projects were submitted 
as nominations (1) Oakcrest - Valleyview and (2) Main - Wallace Streets.  These water mains 
focused on the greatest replacement need and system capacity improvements required for the 
water system.  These projects as of this writing have been approved for funding as part of the 
2014 Drinking Water Assistance Fund (DWAF). 

As a result, this report provides the 2012 water modeling update, system evaluation and ten 
year capital program for the current 2012 and future 2030 water demands for the Milford water 
system.   
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System Wide Water Modeling and Analysis and  

Ten Year Capital Improvement Program Update Report 

Milford, Ohio 

Executive Summary 
 

The City of Milford requested an update to the 

existing 1999 water model study and master plan.  

Water mains and plant facilities that were constructed 

since this time were added to a new updated 2012 

water model.  Unfortunately, the existing digital 

water model was not available so it was necessary to 

reconstruct the Milford water model update from 

scratch.  The Milford Water Department reviewed the 

water model development process and included water 

system changes and edits as required.  Once the basic 

water model was constructed it was first used to 

analyze the Edgecombe Service Area and the State 

Route 28 Booster Station.  A report was issued in 

September 2012 that described the modeling work 

and evaluation process in accordance with Task 1 and 

2 of the engineering services contract.   

A priority focus was requested to fully plan, design 

and construct a proposed SR 28 booster station at an 

alternate location on SR 28 just south of Oakcrest 

Drive.  This project has received OPWC funding and 

design has been completed.  The project was awarded 

in early 2013 for construction of a packaged booster 

station and related piping work.  This proposed 

booster station is expected to be installed and placed 

into service during the fall of 2013. 

After various water system evaluations in early 2013, 

nominations for two major capital projects were 

submitted to the Ohio Environmental Protection 

Agency (OEPA) to obtain funding through the 

Drinking Water Assistance Fund (DWAF).  The two 

projects submitted were Oakcrest-Valleyview and 

Main-Wallace Projects to replace existing water 

mains that are in serious need for replacement and 

upgrade.  These nominations and associated 

paperwork were submitted to the OEPA by the 

March 1, 2013 deadline authorized by the City 

Manager. 

During April and May, 2013, the focus returned to 

completing Tasks 3, 4 and 5 of the engineering 

service contract for updating the City’s capital 

improvement and replacement program and review of 

the distribution system.  With much of the base 

model work completed during Task 2, the water 

model was used to review existing water system 

conditions and then to project future water system 

requirements in the next ten to twenty years.   

The updated 2012 water model was used to develop a 

water plan for necessary water distribution capital 

needs.  The existing water system review showed a 

serious need to replace water mains and provide 

additional water storage.  The existing ten year 

capital improvement plan was reviewed and updated.  

The evaluation of the existing water system identified 

areas where water mains require transmission water 

supply away and looping for better system flows and 

pressures.  All recommendations for replacement and 

or improvement were included in the water model to 

verify improved water system conditions.  As a 

result, an aggressive  ten year capital improvement 

and replacement program was developed that lists 

prioritized projects in order with costs and possible 

funding options.   

Current water rates will need to be reviewed along 

with existing debt and operations costs to insure 

timely completion of these projects.  As a result, the 

proposed capital plan is workable within the 

framework of reasonable water rate increases for 

improved replacement infrastructure for the water 

system.  The City can provide reasonable annual 

water rate increases that cover cost of living 

increases, operations and debt service as well as 

funding for these projects. 

The water treatment plant has seen some significant 

improvements over the past few years.  A new 

336,600 gallon clear well was constructed along with 

replacement of the existing high service pumping 

units in 2007.  The parallel high service peerless 

pumps are housed in a new pumping building 

adjacent to the new underground clear well.  These 

pumps should be sufficient through at least 2020 

water demand conditions.  Well number 4 was added 

to provide additional well capacity with the three 

existing wells 1, 2, and 3. 

During 2012 a new Supervisory Control and Data 

Acquisition (SCADA) system was installed.  All 

existing plant facility items like the Edgecombe 

Tank, Wallace Tank, wells, treatment operations and 

SR 28 booster station are digitally connected to the 

SCADA base unit at the water treatment plant.  At 

various locations, critical asset monitoring and 

operational control can be done.  Various digital 

monitoring data like flow rates and system pressures 
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are captured real time and stored for future use and 

record purposes.   

During early 2013, the Water Department replaced a 

portion of the water supply line from the clarifier to 

the recarbonation facility.  This existing water supply 

was fully impacted with lime deposits and 

significantly reducing the ability of the water plant to 

provide daily water supply.  This replacement has 

greatly improved water supply operations through the 

water treatment plant with improved water quality 

especially in the four filtering beds.  The clarifier was 

rehabilitated and cleaned during this piping upgrade 

project.  During 2013 a new 300 Kw generator will 

be designed, manufactured and installed as a back-up 

power supply for these facilities.  The water 

department has also requested roof repairs for the 

water plant to be completed in the near future.  

Various equipment items like trucks, air compressors 

and other operational items were obtained during the 

2012 and 2013 years. 

A new 6 inch water main was extended in Water 

Street to provide additional water supply for the 

proposed River Walk development now under 

construction.  This project is a major improvement to 

the downtown core area along the Little Miami River.  

This improvement should bring high end residential 

development with mixed use of land area to include 

bike and canoe park facilities interconnected with the 

downtown businesses and activities.  This new 6 inch 

water main has been included as a requirement for 

this development site; however, an additional water 

supply may be needed for additional future water 

demands. 

For the 2014 OEPA funding program, the Oakcrest 

and Valleyview water main replacement was 

approved for funding by the OEPA.  This project 

received grant or principal forgiveness funding along 

with a long term low interest loan.   This project 

involves the replacement of the existing 6 inch water 

mains in Oakcrest and Valleyview Drives with a new 

8 inch water main controlled and regulated through 

the proposed SR 28 booster station.  The water main 

has been designed and once the capacity assurance 

plan is completed through the OEPA during the 

summer of 2013, the water main project could begin 

construction in late 2013. 

 

 

 

 

The next highest priority water main replacement 

project is the replacement of the old 4 inch water 

main in Main Street from the water treatment plant 

area up to five points intersection and Wallace 

Avenue.  The water modeling analysis showed a 

serious system wide reduction in transmission of 

water supply from the high service pumps to the 

Wallace Tank and weak ability to provide water 

supply to the SR 28 booster station as well as 

regional water supply to Lila Avenue and Rivers 

Edge recent developments.  Fire flows are also 

hampered with many fire hydrants affected with 

reduced water supply for fighting fires.  It is vital 

with the OEPA approved funding currently in place 

that the City proceed with design and construction of 

this water main as a 12 inch transmission water 

supply that resolves many system wide water 

pressure and hydraulic concerns.  There has been 

some discussion about an upcoming street 

improvement project on Main Street which would 

include this project and possibly additional portions 

of Main Street from Race Street to at least Oakcrest 

Drive.  The Wallace Avenue portion could be 

delayed to allow for a longer stretch of 12 inch water 

main to be installed to the SR 28 booster station 

under the Main Street. 

For the future capital water system requirements, this 

report describes and prioritizes needed system 

improvements and replacements beginning in 2014 

through the next ten years and beyond.  This listing 

of work focuses primarily on the transmission 

necessities, distribution system and storage, which 

will improve overall water operations reducing costs 

and improving life asset values for critical 

infrastructure.  Rebuilding a strong 12 inch 

transmission water supply as described in this report 

is vital to meet current and future water demands 

allowing the full functioning of the improved assets 

of the water treatment plant and high service 

pumping capabilities that will reduce energy costs, 

provide better flows, improve residual pressures, 

reduce breaks on some over used water mains and 

extend these asset lives.  Capital improvements 

beyond the ten year period are listed and should be 

updated with a future water system evaluation 

recommended at least every five years.  Assets listed 

as projects are reaching their full asset life and should 

be replaced in a timely fashion.  The ten year capital 

improvement and replacement program lists all 

recommendations in priority order with project limits, 

opinion of costs and are included within this report. 

  



Table of Contents 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Report, Milfo rd, Ohio iv 

 

I. Introduction 1 

A. Purpose  1 

B. Scope of Study 1 

C. Findings of Study 3 

II. Population and Water Demand 6 

A. Historical Water Use Patterns 6 

B. Unaccounted for Water 7 

C. Existing Population 7 

D. Current Water Requirements 7 

E. Current Water Demands 8 

F. Future Water Demands 11 

III. Existing Water Works Facilities 14 

A. Background  14 

B. Land Use Trends 15 

C. Water Supply and Treatment Facilities 15 

IV. Water Storage 23 

V. Water Loss 25 

VI. Ten Year Capital Improvement and Replacement Program Plan 26 

A. Oakcrest and Valleyview Drive 27 

B. Main and Wallace Avenue 27 

C. Garfield Avenue 33 

D. Wallace Avenue Discharge 34 

E. South Milford Road and Round Bottom Road Loop 35 

F. Main Street (Wallace to SR 28 Station) 36 

G. Laurel Avenue 38 

H. Hickory Street 38 

I. Water, Mill, Main, Garfield Block 41 

J. Forrest Avenue 42 

K. Kirgan Lane-Mohawk Trail 43 

L. Cash, Locust, Elm 45 

M. Main Street (SR 28 Edgecombe Area) 46 



Table of Contents 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Report, Milfo rd, Ohio v 

 

N. Lila Avenue  47 

O. Pasadena and Hudston Avenue 49 

P. High Street  49 

Q. Happy Hollow Road, SR 131 Loop 50 

R. Oakcrest Extension Loop 52 

S. Elizabeth and George 52 

T. Miami Avenue 53 

U. Bay Road  53 

VII. Appendix 62 

Milford Hydraulic Model Analysis – Phase I, September 3, 2012 62 

 



 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Report, Milfo rd, Ohio 1 

 

I. Introduction 

A. Purpose 

The purpose of this study is to (1) review and update the water model for the City (2) 
evaluate the existing water system as to adequacy of the distribution system to satisfy 
present and future water requirements through the year 2023, and (3) determine the 
needed additional or modified capital improvements for the Milford plant and system 
facilities.  This report is a comprehensive master plan that identifies prioritized needed 
capital improvements focusing primarily on water system replacement needs with 
probable construction costs and a general schedule.  A review of the existing 
groundwater wells and water treatment facilities was not included as part of this study 
except at a high level.  The primary focus for this study is on the distribution system 
including transmission, storage and needed future investments to rehabilitate and 
replace existing water mains, services, meters and related appurtenances. 

B. Scope of Study 

The study area includes the entire City of Milford.  A few parcels of property within the 
City are served from Clermont County as well as some parcels of property outside the 
City limits.  The Milford water system is located in Clermont County next to the scenic 
Little Miami River along the western corporation line and I-275 along the east. 

Over the past 10 years or so the City of Milford has witnessed major development in the 
southern area of the city, along the Milford Parkway corridor and Rivers Edge 
development area.  New commercial development, businesses and parks have been 
constructed increasing water supply and usage.  Many development changes in the 
water system have occurred throughout the water system and are reviewed in this 
report. 

The City provides no wholesale water supply outside of the City.  However, the City has 
one existing wholesale water contract with the Clermont County Water and Sewer 
Department (CCWSD) for an area along SR 131 and Bridgestone Drive.   This 990 foot 
pressure area is supplied water from the existing CCWSD through a master meter to the 
City residents.  Water system review of this area indicates satisfactory water supply, 
system pressures and storage. 

The City has emergency connections with CCWSD along the eastern and southern 
boundaries of the City and the Village of Indian Hills on the western boundaries.  Three 
emergency interconnections exist with CCWSD.  The first interconnection exists at SR 
131 and US 50, the second is on the Milford Parkway at Round Bottom Road and the 
third exists on SR 28 near Castleberry Drive.  These interconnections can provide water 
supply temporarily for emergency outages, but cannot provide the total water system 
supply if required due to a major system outage or emergency. 

The City is completely surrounded by other community public water systems including 
CCWSD, Indian Hills and the Greater Cincinnati Water Works.  All water supply for the 
City is provided by the City; however, approximately 20 customers in the City and west 
of the Little Miami River in Hamilton County use purchased water from Indian Hills Water 
Works through Terrace Park. 
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Two areas in Miami Township are provided water from the City.  One area is Brooklyn 
and Miami Avenues and the second area is along Brooklyn Lane.  At least six customers 
in these two areas are provided water.  Milford is limited to growth and expansion being 
surrounded by other Villages and significant residential and commercial development 
within adjacent Clermont County townships over the past 30 years.  However, growth 
potential is still very strong within the City due to its central location, natural resources 
and two interchanges with I-275.  Commercial development to support these 
communities is growing and expanding within the limits of the City especially east and 
southeast portions of the City.  Redevelopment is also occurring in the downtown area 
like the River Walk development along the Little Miami River. 

The principal elements of this study include the following: 

1. Evaluate existing distribution system facilities and identify needed improvements. 

2. Evaluation of past water use, population changes and impact of current 
development trends on the water system.   

3. Future population projections and development potential are used to determine 
updated water demands. 

4. Updating existing water supply requirements, storage and pumping facilities to 
determine ability to meet future water demands. 

5. Provide a general review and evaluate water treatment plant production and 
pumping ability to meet transmission and distribution water supply needs under 
various demand scenarios. 

6. Rebuild a new KYPIPE water model to perform static hydraulic analysis using a 
2012 water model for use to determine ability of water system to satisfy present 
and future water demands in 2030. 

7. Analyze existing system deficiencies, line losses, low pressure and flow 
requirements and determine future improvements required from 2014 through 
2023. 

8. Evaluate existing and develop an updated ten year capital improvement and 
replacement program (CIP). 

9. Provide construction cost opinions of cost for each project in the ten year CIP 
plan and potential funding options. 

This study has reviewed previous reports provided by the City. Including the Quest 
Engineers Study, “Water System Master Plan, City of Milford, Ohio” from December 
2000. 
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C. Findings of Study 

1. The current population trends are expected to increase slowly over the next 
twenty years with about an expected 3 to 4 percent increase per year per 
regional authority expectations.  Redevelopment of existing areas is expected to 
increase within the next ten years.  The Milford Parkway area has impacted 
water flows and requires system improvements in the near future to meet existing 
and future water demands.  A southern looping water main is required to stabilize 
water pressures and provide water flow redundancy especially during high water 
demands or fire flow situations. 

2. The average day usage will increase from about half a million gallons plus per 
day to near one million gallons per day by 2030.  The maximum day usage 
should increase to 1.5 million gallons per day.  The City is in a key location for 
modest improvements in water supply and water demand increases. 

3. Water is supplied from four ground water wells at the Water Treatment Plant 
located adjacent to the plant.  The volatile organic contamination was raised 
again as a serious concern by the OEPA in 2011.   Potential air stripper 
upgrading or possibly relocation of wells to a new well field location are possible 
considerations.   A carbon filtration pilot project using the filter beds should be 
considered for removal of organic compounds found in the well water supply.  
Ultraviolet light treatment could be considered as necessary as another barrier of 
protection against biological contaminants.  Well number 4 was added in 2007 at 
the north end of the WTP area and has provided additional supply 

4. Water requirements have generally remained the same over the past 10 years 
due to conservation, improved maintenance controlling water loss, reduced per 
capita usage and low flow fixtures which have been offset by increased water 
supply to the south and east of the City. 

5. The distribution system is subject to pressure deficiencies during peak water 
demand conditions.  Some areas require updated water main sizing especially 
along the high ground area along Wallace Avenue and Doublegate Drive. 

6. The distribution system is aging and many of the water mains do not have the 
capacity to meet the current water demands and fire flow requirements let alone 
any future water demands placed on them.  The existing 4 inch and many 6 inch 
unlined cast iron water mains should be replaced over time, but a few key ones 
must be replaced in the next few years with larger transmission 12 inch sizing. 

7. Water storage is not sufficient to meet current and future water system demands.  
Overall the water storage needs system wide should be increased by at least a 
half a million gallons. 

a. The Wallace Tank should be replaced with an elevated storage facility of 
one million gallons within the next three years.  The tank does not meet 
the minimum requirement for storage for the service area it supports.  
This standpipe can only operate in the top half in order to maintain 
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pressures along the high ground area.  Effectively only half of the tank 
can be used.  The lack of proper turnover can cause serious water quality 
concerns in the tank and for water operations. 

b. The Edgecombe Tank should be increased to at least 250,000 gallon.  
The SR 28 and I-275 interchange area will affect growth in these portions 
of the Milford water system.  Possible additions of service area could 
impact storage in this area as well.  A second or larger tank could be 
constructed adjacent to the existing tank.   

c. The Stonebridge Tank should only be constructed in the Clermont County 
served wholesale area if the City ever decides to provide for retail water 
service. 

d. A second storage tank will need to be constructed in the Wallace service 
area after 2020 of about 0.5 million gallons of matching gradient to 
Wallace Tank to serve southern portions of the City.  

8. A proposed 12 inch water main replacement for Main and Wallace Streets will 
significantly improve water supply and pressures for the Wallace service area as 
well as improve suction pressures to the proposed SR 28 booster station and the 
system at large.  This proposed water main will improve water supply along the 
Milford Parkway and Milford shopping center.  This water main replacement is 
the highest priority water main project for the entire water system. 

9. A very high priority looping 8 inch water main is proposed from South Milford 
Road along Round Bottom Road area to Rivers Edge Development area.  This 
water main extension and loop improves water supply transmission between the 
south and southeast areas as required.  During high water demands and fire flow 
situations this loop is necessary.  Stagnant water supply will be reduced and 
better system circulation will keep chlorine residuals at expected levels and 
minimize operations for flushing operations for dead end water supply. 

10. A proposed 8 inch extension water main along SR 131 and Happy Hollow Road 
provides water system supply and improved water flow and pressures to the 
Doubletree area.  A proposed 8 inch looping water main from Oakcrest to 
Crestview and from Crestview to Edgecombe provides an alternate water supply 
that parallels the SR 28 water main providing redundancy to the Edgecombe 
Tank for pumping operations. 

11. Water mains should be replaced along Oakcrest and Valleyview Drive due to 
poor condition of piping and damage to piping over the years.  This project has 
been designed and should proceed to construction with available grant and loan 
funding from the OEPA.  Milford authorization is required to proceed with OEPA. 

12. A proposed 12 inch water main replacement along Garfield Avenue from Water 
Street to Powhatton Drive provides transmission water supply for existing water 
needs for Rivers Edge and South Milford Road areas as well as the River Walk 
downtown development.  This replacement project is a significant transmission 
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upgrade improving water supply and operations for all water demand conditions 
for the southern half of the City. 

13. A proposed 12 inch water main replacement along High Street from main Street 
to Garfield Avenue to complete water transmission upgrades to the southern 
portions of the City and downtown area and to establish water supply to meet 
current and future water demands and eliminate increasing operations and 
maintenance concerns. 

14. A proposed 8 inch water main in Laurel Street from Garfield Avenue to Hickory 
Street and along Hickory Street from Mound to Gatch Avenue replacing old 4 
inch cast iron water mains improving regional water supply to the southwest and 
southeast portions of the City while eliminating high maintenance and limited 
remaining asset life values. 

15. A proposed 8 inch water main replacements along Forest Avenue, Hudson 
Avenue, Pasadena Avenue and other 4 inch lines that are deficient of water 
supply for peak water demands and fire flow requirements.   

16. The City should consider 8 inch minimum water main sizing especially in the City 
especially downtown and commercial areas including dense residential areas. 

17. All the 4 inch water mains are recommended for replacement.  Many of the 6 
inch unlined pipes as well should be replaced as part of a capital replacement 
program.  The City should commit to a 1 to 2% annual replacement program as 
part of the capital budget to maintaining system assets in accordance with 
OEPA, AWWA and Ten State Standards.  Annually at least 4,000 feet of water 
mains should be replaced each year in general within an estimated replacement 
program of approximately $500,000 per year.  Half of the program could be 
financed with long term debt financing and bonds while the other half through 
cash from water rates and grants that support such a vital program.  The City 
should continue to address these water replacement needs annually for the long 
term before the water system could be overwhelmed with out of control repair 
and maintenance operations and expenses.  These actions are viable and can 
be completed with long term maintenance and operations costs reduced and 
asset value of water system increasing. 

18. Milford regular maintenance program for annual operations of main line and fire 
hydrant valves should continue.  Dead end water mains should be looped and 
flushed as required to maintain proper water quality and turnover. 

19. A flow control valve should be constructed along Mohawk Trail to provide water 
to flow in both directions to satisfy water demands in both the Wallace and 
Edgecombe service areas. 

20. Recommended water main improvements are summarized in this report 
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II. Population and Water Demand 

A. Historical Water Use Patterns 

Existing total water uses for the Milford water system have been falling slightly over the 
past 15 to 20 years primarily due to change in use habits, economic fluctuations, 
conservation and lower per unit usage.  In 1996, 1997, 1998 and 1999 the four year 
average of maximum day to average day was 1.6 to 1.0.  The similar analysis was 
completed reviewing the monthly operating reports for 2010, 2011 and 2012.  This more 
recent three year average showed a maximum day month to average day of 1.46 to 1.0 
different from ten plus years ago.  The usage patterns for these primary demands have 
changed slightly from the earlier period.  Much of this pattern has been offset by 
increased water usage in new development areas of the City. 

Usage demands have changed due to many factors including lower per capita usage 
and industry reuse policies on water.  The peak usage habits of customers have 
changed from 1996 to 2012.  Generally, minimum day usage is about 80% of the 
average day usage.  Both sets of historical records show that minimum day usage is 
about 78 to 80% of average day.  However, maximum day usage for any one day to 
average day was 1.5 to 1.0.  The below listing shows the month by month and overall 
water usage patterns for 2010.  The maximum month is 1.22 while minimum day month 
is 0.78 compared to average day. 

 

 

 

 

 

 

 

 

 

 

 

As a result, peaking factors over or under average daily water demand is flatter than it 
was just ten years ago.  However, the minimum daily usage has been increasing due to 
water loss factors with apparent losses in metered sales and real losses with actual 
leaks. 

 

Water Supply

2010 MD Min Day AD
Month 

Total

January 0.65 0.49 0.57 17.65

February 0.74 0.49 0.58 16.29

March 0.66 0.46 0.56 17.24

April 0.65 0.48 0.55 16.63

May 0.68 0.47 0.57 17.67

June 0.73 0.34 0.55 16.39

July 0.66 0.44 0.56 17.37

August 0.775 0.479 0.601 18.64

September 0.736 0.452 0.583 17.48

October 0.725 0.457 0.694 17.35

November 0.762 0.439 0.539 16.18

December 0.71 0.44 0.57 16.05

Average 0.71 0.45 0.58 188.89

Max Month Peaking Factor 1.22 0.78
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B. Unaccounted for Water 

Water loss or unaccounted for water has been determined to be an estimated 30%.  
Water system replacements of water mains, services, meter upgrades and supply 
should reduce this water loss to 15%.  For this study, we will use 15% as a standard 
minimal water loss for the Milford water system in the water models and system 
evaluation.  However, it is vital that the entire system be updated with a detailed water 
loss analysis in accordance with AWWA M36 manual which our firm can easily provide. 

C. Existing Population 

The City of Milford population from the US Bureau of the Census for 2010 is shown 
below along with some historical population for the City.  

In 1990 the population was 5,660 people and has been gradually growing each year.  In 
2000 the populations was 6,284 people in 2,945 households and 1,534 families residing 
in the City.  Only 24% of the households had children under the age of 18.  In 2010 the 
population was 6,563 people, 3019 households and 1,572 families residing in the City.  
Only 25.3% had children under the age of 18. 
 

Year Milford 
Water 

Demand 
Clermont 
County 

 Population Gallons/Day Population 

1930 1,915 153,200 29,786 

1940 2,139 171,120 34,109 

1950 2,448 195,840 42,182 

1960 4,131 330,480 80,530 

1970 4,828 386,240 95,372 

1980 5,232 418,560 128,484 

1990 5,660 452,800 150,187 

2000 6,284 502,720 177,977 

2010 6,563 525,040 202,830 

D. Current Water Requirements 

 A water works facility must be able to supply water at rates that can vary over a wide 
range of flows and pressures.  The typical water system rates are average day (AD), 
maximum day (MD), minimum day (MinDay) and maximum hour (MH).  Average day use 
is the total annual water use divided by 365 days.  The average day use is utilized to 
determine and project maximum day, maximum hour and minimum day.   
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Maximum day usage is the maximum amount of water used for any particular day in a 
year typically during the hot summer months.  The maximum day rate is used to size 
treatment, water supply and water distribution piping. The Milford water system analysis 
of the water usage data has a maximum day usage as high as 1.8 times the average 
day demand.  Water supply from treatment and pumping facilities is used to size and 
locate transmission water mains. 

Maximum hour usage is the maximum amount of water used for any particular one hour 
period during one year.  This rate is expressed in million gallons per day and is the same 
as water which would be delivered to the water system if delivered for a complete day.  
Maximum hour usage is crucial to identify areas of the water system with minimum 
residual water pressures.   Sizing and location of distribution facilities are usually 
determined with a maximum hour analysis.  The maximum hour demand also assists in 
determining location and sizing of various storage facilities.   

Storage is required to satisfy peak hour demands and minimizes additional pumping and 
transmission water main improvements.  Permitting a more uniform and economical 
operation of the water supply facilities is best done with storage facilities.  Distribution 
storage is designed to supply the difference between the maximum hour and maximum 
day rate for at least a four to six hour period without depleting storage no more than half.  
Therefore, maximum hour is satisfied from strategically located storage facilities. 

E. Current Water Demands 

Reviewing water demands for the water system in general indicates a general flattening 
of water demand overall per the past ten years.  The water types of demand are 
diversified and show a well-mixed usage patterns.  Historically maximum day water 
demands peaked at 1.8 times the average day demand.  In recent reviews of water 
usage data peaking factors are more on the order of about 1.4 to 1.6 times average day 
demand due to conservation from residents and businesses, recycling and low flow 
fixtures widespread usage.   

With water consumption awareness more widespread than 20 years ago, businesses 
and residents are attempting to reduce consumption where they can especially due to 
increasing sewer system charges that are based on water usage.  In essence, peaking 
factors are flatter from the bottom to top.  However, the minimum day water usage is up 
due to more industry, business and development which tend to have a more consistent 
daily usage pattern.  The existing residential areas are well established with some new 
developments, but the peaking factors are falling slightly because of less need for 
irrigation compared to start up developments which use typically 4 times the average 
residential water usage.  Irrigation systems with timers also control excessive water 
usage and further flatten the peaking water demands while increasing system wide 
minimum usage. 

During the last model update in 1998, pipe roughness was estimated based on field flow 
testing data and age of pipe.  A similar process was completed with this study where 18 
actual flow tests were performed by the City forces.  These fire hydrant measured 
pressures and flows were compared to the predicted water model pressure results.  
Adjustments in C-factors which measures internal pipe roughness were then adjusted to 
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calibrate water model to within 5% of measured pressures.  For purposes of a static 
hydraulic model to establish an updated capital improvement program, these tolerances 
are sufficient to determine existing water conditions and predict general flow and 
pressures for future water demands in order to establish a prioritized water system 
capital improvement and replacement program. 

 

The 1998 water model did not perform an update on water demands and utilized the 
water demands from the original 1991 water model completed by the University of 
Cincinnati.  However, it was important for this study to review the water demands based 
on review of the 2010 and 2011 water production and billing metered sales records 
provided by the City. 

In the below chart, water production for 2011 from the high service pumping units at the 
water treatment plant show an increase in the minimum day usage from 1991 and a 
reduction in the maximum day usage as compared to twenty years ago.  For this study 
since hourly production records were not available to determine maximum day and 
minimum day usage, the following adjustments for these critical water demands based 
on industry standards were utilized.  Maximum day month is approximately 20% less 
than maximum day.  Minimum day month is approximately 20% higher than minimum 
day. 
 
The existing water demands modeled in 1998 data were as follows: 

Average Day 393 gpm or 566,000 gallons per day 

Minimum Day 45 gpm or 64,500 gallons per day 

Maximum Day 888 gpm or 1,300,000 gallons per day 

The current water demands modeled using 2010 and 2011 data were as follows: 

Average Day 426 gpm  613,699 gallons per day 

Minimum Day Month  215 gpm  310,000 gallons per day 

Minimum Day 172 gpm  248,000 gallons per day 

Maximum Day Month 530 gpm  830,000 gallons per day 

Maximum Day 692 gpm  981,918 gallons per day 

Maximum Hour 955 gpm  1,374,686 gallons per day 

The below chart identifies the minimum monthly demand and the maximum monthly 
demand for the year 2011.  The corresponding peaking factors can be compared to the 
monthly totals. 
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2011 Water Production  Monthly Peaking Factors 

 Minimum Average Maximum Total  MD/AD Min Day/AD 

January 0.43 0.56 0.69 17.42  1.22 0.76 

February 0.45 0.56 0.67 15.76  1.18 0.80 

March 0.45 0.50 0.57 15.61  1.13 0.89 

April 0.43 0.48 0.55 14.47  1.13 0.89 

May 0.44 0.50 0.67 15.50  1.34 0.88 

June 0.43 0.53 0.64 15.84  1.21 0.82 

July 0.310 0.57 0.83 17.70  1.46 0.54 

August 0.49 0.60 0.73 18.51  1.22 0.82 

September 0.45 0.54 0.70 16.06  1.30 0.84 

October 0.307 0.51 0.58 15.71  1.15 0.61 

November 0.35 0.51 0.61 15.21  1.20 0.70 

December 0.47 0.055 0.60 17.18  1.09 0.84 

Average 0.42 0.534 0.65 16.25  1.22 0.78 

Below is the breakdown of water usage by type during 2011.  This information was 
provided from the Milford water billing records.  From these metered sales records, the 
annual average daily usage for 2011 can be determined for each month or the entire 
year.  This breakdown identifies the water usage for the various types of water usage.  
Water usage for 2010 and 2012 are generally similar in breakdown as to percentage of 
water usage for each category type shown.  The 2010 year was a wetter year with less 
water demand usage.  However, 2012 was shaping up by years end to be slightly higher 
usage across the board.  The average of the three years essentially can be seen by the 
usages reported for the year 2011.  At this point after review of these billing records, 
customer usage is trending up after being flat for many years. 

  

Type of Water 
Usage for 2011 

Annual 
Usage 

(MG) 

Monthly 
Usage 

(MG) 

Daily 
Usage 

(Gallons) 

Minute 
Usage 
(gpm) 

Residential 85.35 7.11 233,835.62 162.39 

Commercial 26.89 2.24 73,671.23 51.16 

Industrial 0.21 0.02 575.34 0.40 

City Owned 10.88 0.91 29,808.22 20.70 

Restaurants 12.82 1.07 35,123.29 24.39 

Rest Homes 13.97 1.16 38,273.97 26.58 

Church/School 2.48 0.21 6,794.52 4.72 

Apartments Large 28.36 2.36 77,698.63 53.96 
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Landscape 6.09 0.51 16,684.93 11.59 

Apartments, 3 & 4 Units 1.02 0.09 2,794.52 1.94 

Hotels 2.33 0.19 6,383.56 4.43 

Summary 190.40 15.87 521,643.84 362.25 

F. Future Water Demands 

As a metropolitan area, Milford is located in the center of the 36th out of the top 224 
metro areas in the country for housing affordability with over 25 miles of biking trails, 
6,800 acres of recreational park land and about 50 mile of backpacking and equestrian 
trails.  The Milford community has a strong community center and has a good vision for 
itself and its neighbors. 

For 2020 and 2030 populations were provided by the Ohio-Kentucky-Indiana Council of 
Governments (OKI).  Traffic zones population were compared to census tract 
populations for compatibility with the census data.  The OKI and other regional projection 
data continues to predicate future growth in the population based on a percentage of the 
overall Clermont County projected populations.  The proposed 2015 population 
projection for the City is 6,706 people assuming a 0.43% annual rate increase from the 
2010 census population.  Projecting this annual rate of increase through 2030 shows 
that the population for 2020 is expected to be 6,851.   

The City is expected to see owner occupied and rental housing decreasing slightly and 
become stable by 2020.  Vacant housing should increase from 8.2% to 9.9%.    Median 
household income is expected increase from $46,148 to $54,388 by 2015.  Also, median 
home value, age and per capita income are expected to continue modest increases. 

The following OKI population projections are at County level for the OKI region.  The 
Clermont County projections for 2020 and 2030 were utilized with the based percentage 
population growth determined for the City of Milford.  This data source is from the 
Census of Population and Housing, 2010: SF1 from the Ohio Department of 
Development, Office of Strategic Research.  

OKI Population Projections   

County 2000 2010 2020 2030 

Butler 332,807 367,660 403,860 439,740 

Clermont 177,977 202,830 225,340 245,000 

Hamilton 845,303 807,560 771,540 730,570 

Warren 158,383 215,020 276,250 338,350 

Boone 85,991 121,919 158,013 188,652 

Campbell 88,616 91,130 100,167 108,024 
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Kenton 151,464 154,572 163,014 169,402 

Dearborn 46,109 50,855 53,305 54,339 

OKI Region 1,886,650 2,011,546 2,151,489 2,274,077 

Based on the populations projected for Clermont County and the expected percentage of 
the City of Milford to the county level projected population, below are the projected 
population and water demands for 2020 and 2030.  

   

Year Milford Water Demand Clermont County 

2010 6,563 613,699 197,363 

2015 6,729 699,973 214,330 

2020 6,899 786,945 22,340 

2030 7,252 960,890 245,000 

1. Method 1 Determination of Water Demands:   

Currently, residential consumption makes up 44% of the total current water 
usage while Commercial-Industrial consumption makes up the remaining 56%.  
All water usage was classified under one of these two categories for the sake of 
determining water class peaking factors.  It was determined that the total 
projected population for the City in 2030 is 7,252.  If the residential component 
stays approximately the same growth rate which is what the regional agencies 
like OKI are predicting, then the projected water demand for 2030 is projected to 
be 988,909 gallons per day.  Accounting for a 15% water loss, the water supply 
average day demand will be 1,163,422 gallons per day.  Using a flatter peaking 
factor for MD/AD of 1.5 shows the maximum day demand is projected to be 
1,745,134 gallons per day.   A maximum hour peaking factor of 1.4 times the 
maximum day rate places this demand at 2,443,287 gallons per day.  

2. Method 2 Determination of Water Demands:   

Based on 2011 billing records, the residential per capita usage rate was 53 
gallons per capita per day.  Using this base number with residential future 
population of 7,252 this provides a base daily residential demand of 384,356 
gallons per day.  Since residential percentage is projected to be slightly lower by 
2030 or approximately 40% through other regional authority predictions, the total 
average day demand in 2030 is projected to be 960,890.  The projected 2030 
water demand for average day is 960,890 gallons per day or 808 g.p.m.  Using 
similar peaking factors, the maximum day water demand is 1,441,335 gallons per 
day or 1,000 g.p.m.  A maximum hour peaking factor of 1.4 times the maximum 
day rate places this demand at 2,017,869 gallons per day or 1,401 g.p.m. 



II. Population and Water Demand 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Report, Milfo rd, Ohio 13 

 

Since the two methods are fairly close in projecting future water demands the 
following general water demands will be used for purposes of modeling the water 
system for system evaluation purposes.  Existing water demands for the 2012 
and future water demands for 2030 are shown as follows: 

2012 Water Demands 2030 Water Demands 

AD 0.6 MGD AD 1.0 MGD 
MD 1.0 MGD MD 1.5 MGD 

MH 1.4 MGD MH 2.0 MGD 
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III. Existing Water Works Facilities 

A. Background 

The City of Milford is located about 14 miles northeast of the City of Cincinnati downtown 
area.  Milford is a City in Clermont and Hamilton Counties along the Little Miami River.  
Milford has a total area of 3.85 square miles of which 3.73 is land and 0.12 is water.  
Milford is an abbreviated form of Mill Ford, so named because it was the first safe ford 
across the Little Miami River north of the Ohio River and the only way for people to 
reach the local mill.  Milford has been historically recognized as a milling town, hence the 
name.  John Hageman became the first permanent settler in Milford in which the mills 
were named.    The ford across the river was eliminated when a wooden bridge across 
the Little Miami River was constructed in 1818.   The mills operated until 1920 about a 
century when the Mill burned down.   

The Village was originally founded in 1836.  Over the next century Milford became a 
typical American small City.  During the 1980’s and 1990’s, Milford transcended into 
more of a suburban community with a strong sense to maintain its own urban identity. 

Along the western boundary of the City exists the Little Miami River across from the 
Village of Indian Hill, Village of Terrace Park and Columbia Township of Hamilton 
County.  The Little Miami Bike Trail which runs from Newtown to Springfield, Ohio runs 
through this area of Milford where many hiking trails exist as well.  Recently, new 
residential high rise condominiums and restoration of the mill area along the Little Miami 
River is being constructed during 2012 – 2013 known as the River Walk development. 

Along the eastern boundary of the City exists the Interstate I-275 with two interchanges 
affecting the City, one along SR 28 (exit 57) and Milford Parkway (exit 59).  Along the 
Milford Parkway interchanges many office, warehouse, light industry and commercial 
and retail establishments have been constructed especially over the past ten years.  
Recent upgrades to the I-275 and the SR 28 interchange was constructed during 2012 
with improvements of widening of SR 28 and improving road, curb and sidewalks.  
Improved infrastructure allows businesses to grow and expand along this vital corridor in 
Clermont County next to and adjoining the City. 

Along the southern boundary of the City exists rail service along Round Bottom Road 
area with the Norfolk & Western Railroad.  The Rivers Edge development has been quite 
successful with expansion of commercial and business development along the Milford 
Parkway.  Increased water supply in this area is expected to continue for the foreseeable 
future.  With the interstate and rail service, the southern portions of the City are expected 
to see continued commercial and some institutional and agricultural growth.  
Undeveloped property still exists in this area which continues to be planned future 
development with modest increases in water demand. 

Along the northern boundary of the City including the center core area exists most of the 
residential service area for the City.  The Lila Avenue corridor is poised somewhat in the 
center of the residential older areas which provide many shopping and commercial 
needs for the residents.  Most of the anticipated development along Main and Lila 
Streets should be some expansion, but mostly redevelopment projects like the River
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Walk development that replaces the old mil sites with high end condominiums along the 
scenic Little Miami River. 

B. Land Use Trends 

The City understands the limitations for expansion and development from recent 
comprehensive plans completed.  The focus for growth is redevelopment of existing land 
areas.  Developing existing sites into higher and better uses is a significant part of the 
current future visions of the City.  The City has done very well with recent expansion in 
the south and eastern portions of the City along Milford Parkway and Rivers Edge area.  
The current focus is on redevelopment in the downtown core area to improve existing 
structures with some rehabilitated row housing along with high rise residential 
developments.  These developments will require higher water flows, improved storage 
and upgraded water mains to provide for the needed domestic and water supply for fire-
fighting.  The City has a well mix of land uses showing it to be a very capable and 
dynamic City for the future.  The need to construct a 12 inch transmission grid around 
the City as described in this report is crucial and should provide better flows and 
pressures for higher density residential development as well as the increased 
commercial development. 

C. Water Supply and Treatment Facilities 

The scope of this report limits concern with water supply and treatment facilities to the 
location and quantity of water available for input to the distribution system.  However, 
some general information and recommendations are included here for this report. 

1. Raw Water Supply 

The City obtains raw water supply from four existing sand and gravel wells 
located north and west of the existing water treatment plant.  These wells are 
impacted by stream infiltration since they are close to the river.  These wells are 
in an unconfined soil area and are susceptible to contamination from chemicals 
at ground level and below.  These wells can produce upwards of 1,000 gpm with 
recharge from the river.  Cleaning and rebuilding of the wells is necessary from 
time to time in order to maintain high quality ground water in sufficient amounts to 
meet demand.  These wells have been in service since the 1950’s and a review 
of their condition and possible upgrades is warranted.  Wells No. 1 and 2 have 
been reconditioned in recent years; however, Well No. 3 has been in service for 
over 100 years and has not been reconditioned due to the difficult location of 
being enclosed in the water treatment facilities.  This well could be the source of 
potential contamination to the well supply and should be investigated and 
relocated away from the treatment plant.  Well number 4 is the newest well 
installed in 2007.  This well has similar capacity capability and provides a better 
alternate supply to well number 3. 

Milford is home to an EPA superfund site currently on the national priorities list, 
the Milford Contaminated Aquifer.  The site was added to the NPL in December 
2011 after volatile organic compounds such as PCE (Tetrachloroethylene) were 
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found in the municipal drinking water supplies.  A study of the locations of the 
existing wells should provide more input as to how to modify and protect the 
source water well supply to improve well water quality for the City.  Powder 
activated carbon filtration could be added to existing modified sand filters which 
would remove or reduce the volatile organic compounds along with the air 
stripper.  A carbon filtration pilot project could be included for testing removal of 
VOC’s through a modified filter bed at the water treatment plant. 

2. Milford Water Treatment Plant: 

The Milford water treatment plant is located at the north end of Race Street, just 
east of the Little Miami River.  The water treatment plant has a rated capacity of 
1.43 MGD.  Well water is first pumped to air strippers to remove volatile organics 
through a vertical media bed of polyethylene balls before entering the clarifier.  
The two older clarifiers have been removed and the newer larger clarifier is 
utilized.  The air stripper does increase maintenance costs for cleaning and 
replacing media due to increased calcium carbonate deposits. 

In 1982, Milford began softening the water supply using lime and soda ash 
methodology.  Lime is introduce through the slaker or lime silo and then 
introduced to the clarifier.  This process raises pH to assist in the precipitation 
process of the calcium carbonate.  The reduced hardness is in the range of 100 
to 125 mg/l.  Water next flows to the recarbonation building where carbon dioxide 
is added to reduce pH and stabilize the water.  Water then flows to the four 
filtration beds to remove any carryover floc or particulates prior to entering the 
new clear well storage facility below ground, just east of the filter building  The 
backwash pumps meet the required 15 gallons/minute/square foot of filter area 
as mandated by the OEPA.   

The water treatment plant was rated with an increased overall rating of 1.43 
MGD with the City improvements to the filters and flow rate increases from 2 to 3 
gallons per minute per square foot.  This rating includes removal of one filter and 
operating on 3 filter beds as required.  Chlorine disinfectant and fluoride are 
added after filtration and prior to entering into the clear well.  Two lime sludge 
lagoons exist north of the treatment plant and have been in operation for twenty 
years.  One lagoon is cleaned annually.  Recent improvements to the filter 
media, backwash, clear well, high service pumps and other related processes 
have been completed.  The plant operator is focused on continuing 
improvements for the water treatment plant to insure compliance with OEPA 
regulations. 

With maximum day projected in 2030 to be 1.5 MGD, current expansion of the 
water treatment plant should be evaluated within five years since the current 
rated capacity is 1.4 MGD.  It is prudent to continue to monitor water demands 
annually and adjust water demand projections for the projected future.   

The impact for major capital expenditures over the next ten years should be more 
focused on the assets we cannot see, the water distribution piping system which 
represents about 80% of the typical asset value of a water system in general.  
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However, the listing below shows the improvement made in the water treatment 
and water supply area in the past 10 years, but getting the water supply from the 
treatment plant out into the water system with improved transmission water 
supply mains is a primary concern immediately. 

a. Replacement of the high service pumps within a new building with three 
pumps rated at 833 g.p.m. each from Peerless and a fourth pump for 
backwash.   

b. A new clear well storage facility with storage capacity of (336,600 gallons) 
was built below ground next to the high service pumping building in 2007.  
This larger clear well improved the contact time with the chlorine residuals 
to reduce customer complaints of high chlorine taste and odor near the 
downtown area.  This additional storage also provides for increased 
future water demands as well as being a back-up in the event of the 
treatment plant sudden shutdown. 

c. In 2013, water works forces replaced a portion of the water supply line 
from the clarifier to the recarbonation facilities.  This partial replacement 
allowed for the improvements in water capacity delivered to the filtration 
building with improved water quality overall with less cloudiness 
increased plant capacity.  The floc carry over as expressed by the OEPA 
has improved significantly with this clarifier and recarbonation 
replacement of the feeder line. 

d. A future clarifier was to be constructed to meet the future water demand.  
However, with water demands not increasing as fast as originally 
expected, the proposed second clarifier of equal size has been delayed, 
originally estimated at $600,000.  The second clarifier has been delayed. 

e. A new SCADA system has been installed in 2012 using Wonderware 
products.  This primary control unit is located at the water treatment plant.  
The existing Edgecombe Tanks, SR 28 booster, Wallace Tank, high 
service pumps and other vital operational points have been included for 
daily monitoring. 

f. Improvements are underway in 2013 to increase auxiliary power supply 
back-up with a large on-site generator with ability to continue some water 
operations. 

3. Water Distribution 

The water distribution system consists of about 37 miles of water mains with 225 
fire hydrants.  An overall water map is included in the appendix area  listing 
recommended distribution improvements.  About 92% of the water system piping 
is primarily cast iron or ductile iron piping with a significant percentage listed as 
unlined cement pipe which increases corrosion and build-up on interior services 
at a high rate.  Some PVC, HDPE and asbestos cement piping exists, but 
combined is less than 9% of the total piping. 
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The Milford water system does not have an independent transmission water main 
supply piping and requires some construction of transmission lines to replace 
older and smaller distribution lines at key locations.  Much of the water system in 
the older core areas of the City requires replacement as well as upsizing for key 
transmission water supply purposes.  The high service pumps at the WTP are 
restricted through smaller piping that wastes energy and impacts general 
distribution operations with reduced residual pressures at the SR 28 station and 
reduced ability to fight fires and fill water tanks overnight especially with 
additional water demands in the newer areas of the southeast. 

Over 50% of the water system has unlined cast iron water mains that do not 
carry water supply expected to meet water demands for both fire, domestic and 
peak hour demands.  Improved water operations and supply for the distribution 
system can occur with 12 inch water main replacements in Main Street, Wallace 
Avenue and Garfield Avenue as high priorities.  Water cannot be provided 
efficiently from the Wallace Tank to areas of the City when high service pumps 
are off.  Improved transmission is necessary to improve water supply, increase 
pressure and reduce line losses. 

The Milford water distribution system is divided into three separate pressure 
zones.  The WTP high service pumps provide water to the Wallace Tank and 
directly to the SR 28 booster station.  The SR 28 booster station provides water 
supply exclusively to the Edgecombe service area. Clermont County provides 
wholesale water supply to the Clermont high ground area along SR 131 and US 
50.   The existing Olympic Drive booster station has been idled since Clermont 
County now serves this area.  These services areas are described as follows: 

a. The Wallace Tank area with a 650,000 gallon stand pipe tank and an 
overflow of 782 feet.  This tank was constructed in 1954 and was last 
painted in 1998.  Because this ground tank is a standpipe, about half of 
this tank cannot be used for water storage in order to maintain 20 psi 
minimum pressures.  This tank under current water quality requirements 
in the distribution system should be replaced and elevated to meet 
current regulations and improve water quality turnover having more water 
readily available for storage needs. 

b. The Edgecombe Tank area along SR 28 with a 150,000 gallon elevated 
tank and an overflow of 857 feet.  The tank was constructed in 1964 and 
was last painted in 1988.  With projected growth anticipated in this area, 
additional storage is expected to meet future water demands.  The 
existing booster station along SR28 is being replaced with a new 
booster station on recently acquired City property just south of Oakcrest 
Drive.  A second feed to the tank is required as well.  

c. The Clermont County Wholesale Area is located along SR 131 east of 
US 50 serving Tree Ridge, Stone Ridge and Meadows of Milford.  This 
area could not be supplied from existing US 50 Milford booster station 
which was abandoned.  A master meter connection along the northeast 
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corner of this service area is the location of the wholesale water supply 
from Clermont County.  This area relies on existing storage of 990 feet 
overflow within the Clermont County water system.  No existing storage 
facility exists in this wholesale service area although the Stonebridge 
Tank is listed as a future storage facility if Milford decides to provide full 
retail water service. 

The Milford distribution system is comprised of many types of pipes with varying 
conditions as to existing life asset value and ability to perform.  The older water 
mains in the system are generally the four inch pipes.  These water mains are 
unlined and do not have the ability to provide adequate domestic and fire water 
required by the City.  Today’s water system requirements for the Village is to 
have water main minimum size of 8 inches in diameter and 6 inches where only 
one public fire hydrant is served. 

A key restriction in the distribution system involving four inch water mains is 
along Main Street from the high service pumps up to Wallace Street.  The ability 
of the plant to deliver water for daily and peak demands as well as filling the 
existing Wallace Street Tank is hampered severely by this restricted 4 inch water 
main.  Water is delivered in a round-about fashion through smaller lines at a 
higher energy cost.  A 12 inch transmission water main is vital today and for the 
future to provide water supply throughout the entire water system from the Main 
Street corridor. 

Four inch water mains are rated for fire flows of 250 gallons per minute and 6 
inch with flows of 500 gallons per minute.  Today’s development in the City 
especially requires at least an 8 inch water main which can deliver the minimum 
1,000 gallons per minute that most fire departments, AWWA and building 
departments expect with closer buildings and higher exposure to potential fires. 

Some of the 4 inch water mains are not as high priority as others, but should be 
replaced with new 8 inch water mains in the near future.  With approximately 
20,000 feet of 4 inch water mains it could take ten years at $300,000 per year to 
replace at an estimated total project construction and engineering cost of $150 
per foot.  The other option is to put the entire 4 inch water main replacement 
package in one funding program.  The cost per year would be $160,000 per year 
for 20 years including design, construction, inspection and administration.  As a 
result, it may be best to prioritize which 4 and 6 inch water mains are a serious 
concern while some existing routes could be used for transmission of water 
supply like along Main Street which the modeling strongly supports. 

The highest priority 4 inch replacements with new 8 or 12 inch water mains are 
as follows in priority order: 

a. Main and Wallace Avenue from High Street to Wallace Avenue Tank – 
Proposed 12 inch Water Main 

b. Laurel Avenue from Garfield Avenue to terminus – Proposed 8 inch Water 
Main 
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c. Forest Street from Lila Avenue to Miami Avenue – Proposed 8 inch Water 
Main 

d. Water, Mill, Main and Garfield Block – Proposed 8 inch and 12 inch Water 
Main 

e. Cash, Locust, Elm – Rivers Walk Development – Proposed 8 inch Water 
Main 

f. Hickory Street from Mound Avenue to Gatch Avenue – Proposed 8 inch 
Water Main. 

g. Pasadena and Hudson Avenues – entire streets – Proposed 8 inch Water 
Mains 

h. Bay Road from Garfield Avenue to terminus 

i. Elizabeth, George, Pasadena – Proposed 8 inch water mains 

The highest priority 6 inch replacements with new 12 inch water mains are as 
follows in priority order: 

a. Garfield Avenue from Water Street to Laurel Avenue to Powhatton Drive 
– Proposed 12 inch Water Main 

b. Kirgan Lane from Main Street (SR 28) to Lila Avenue – Proposed 12 inch 
Water Main 

c. High Street from Main Street to Garfield Avenue – Proposed 8 or 12 inch 
Water Main 

The highest priority 8 inch replacements with new 12 inch water mains are as 
follows in priority order: 

a. Main Street (SR 28) from Wallace Avenue to Oakcrest Drive (SR 28 
booster) 

b. Main Street (SR 28) from Oakcrest Drive (SR 28 booster) to Brooklyn 
Avenue 

The highest priority looping and extension water mains are as follows in priority 
order: 

a. South Milford Road and Round Bottom Road Loop to Beechwood Road 
(Alternate route through Milford) – Proposed 8 inch water main 

b. Happy Hollow Road, SR 131 Extension from Happy Hollow Drive to 
Doubletree Drive to Lila Avenue – Proposed 8 inch Water Main 

c. Oakcrest - Edgecombe Extension from Oakcrest to Crestview to 
Edgecombe Drive for water supply redundancy in Easement – Proposed 
8 inch Water Main. 

d. Wallace Avenue from existing water tank to Garfield Avenue – Proposed 
12 inch Water Main. 
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e. Miami Avenue from Forest Avenue to Center Street – Proposed 8 inch 
Water Main. 

During high demand, low water pressures exist in the Wallace Avenue area near 
the existing tank and along SR 28 near Oakcrest.  These two locations require 
replacement of existing bottleneck water mains that restrict the daily water flow 
either to or from the Wallace Tank or the residents along Oakcrest Drive.  With 
the water treatment plant not operating, discharge flows from the Wallace Street 
Tank to the expanded southeast area over the past ten years is more restricted 
due to undersized piping.  Also, water supply on the suction side of the proposed 
booster station along SR 28 does not have enough suction supply to meet peak 
flows, fire and future water demands for the Edgecombe service area. 

Water system evaluation has determined these capital projects as primary for the 
upcoming ten year design period.  A schedule of priorities and listing of project 
limits and costs is included in a capital improvement and replacement program 
listing.   It is recommended that the water rates be reviewed along with 
operational expenses to determine the best funding priorities as to grant and long 
term loan funding, including revenue bonds. 

Funding for water main projects is best utilized through the OEPA-OWDA 
program or the OPWC local district offices.  Federal dollars can be made 
available through these OEPA and OWDA on an irregular basis for principal 
forgiveness from 20 to 40% but require serious asset condition documentation to 
qualify for the water company.  Brandstetter Carroll Inc. has significant 
experience with processing applications, related supporting documentation and 
obtaining approved funding from these three sources.  It is anticipated that about 
a third of the total program could acquire grant funding while the remaining two 
thirds can be financed through long term low interest loans through the OEPA 
and OWDA. 

While breaks and leaks and pipe condition are factors, general criteria for 
replacement consideration from modeling are velocities greater than 5 feet per 
second, friction loss of more than 5 feet per 1000 feet and system pressures less 
than 30 psi during maximum day conditions.  Other criteria such as proposed 
development, age, pipe condition, redundancy, extensions and looping are 
considered to improve flow and pressures during various demand scenarios. 

Because of recent developments in the southern portions of the City, the water 
main in Garfield Avenue has shown to be a very high priority for replacement to 
provide improve flows from the Wallace Tank area.  A proposed 12 inch water 
main must replace the existing 6 inch water main from the tank to the existing 12 
inch water main running down to the Finley Park and Jeff Wyler development.  
Flow restrictions and inability to provide adequate water supply is a concern. 

Below is a general listing of distribution piping totals, type of pipe and various 
percentages.  The Milford water system has grown from 1998 from 26 miles of 
water main to 37 miles of water main total.  This is an increase in total piping 
assets of over 42% in 15 years.  Approximately 92% of the water system is cast 
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iron or ductile iron pipe.  PVC makes up about 7.8 percent while asbestos 
cement and HDPE pipe make up the remaining 1% or so. 
 

Milford Water System 2012 Pipe Total 

Diameter Feet Miles % of Total 

12 10,370 1.96 5.22 

10 5,737 1.09 2.89 

8 92,010 17.43 46.33 

6 68,690 13.01 34.59 

4 20,287 3.84 10.22 

3 329 0.06 0.17 

2 1,153 0.22 0.58 

Total 198,576 37.33  

With the capital improvement program recommended in this report the projected 
water main piping for the Milford water system could change significantly with 
more 8 and 12 inch piping and much less 4 and 6 inch piping by 2030.  The 12 
inch pipe totals should make up about 14%, while 4 and 6 inch piping is reduced 
as a percentage of the total system to less than 35%. 
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IV. Water Storage 

In a distribution system, it is necessary to have finished water storage at required elevations in 
order to meet emergency, operational and fire flow needs.  The OEPA requires at least a 
minimum one day average day water supply.  AWWA emergency supply and peaking storage 
plus fire flow water in the distribution system is also required to provide these flow conditions 
when needed.  AWWA recommends that fire storage be included for 3,500 gpm for 3 hours or 
about 0.63 MG and operational amount of 30% of average day demand.  The current average 
day demand for the City is approximately 613,000 gallons per day.  Operational and fire flows 
will require an additional 0.8 MG.  Therefore, currently water storage should be1.42 million 
gallons (0.63+0.18+0.61) which essentially is average day demand plus fire and operational 
water needs.  For projected water storage needs a total storage of 1.93 million gallons 
(0.63+0.3+1.0) which essentially is future average day demand plus future fire and operational 
water needs. 

Existing storage with Wallace Tank (650,000 gallons) and Edgecombe Tank (150,000) is not 
sufficient today to meet storage requirements, especially since only half of the Wallace Tank 
capacity (325,000 gallons) is available due to maintaining minimum 20 psi pressures along the 
hilltop areas.  However, additional storage was provided over the past few years with the new 
clear well and high booster pump station at the water treatment plant in 2007.  The clear well 
holds 336,600 gallons of water with an overflow elevation of 522 feet and a floor bottom 
elevation of 508 feet.  Total existing storage combined is 1.14 million gallons (.65+.15+.34) 
which is not sufficient for today or for the future storage needs.  

It is recommended that an additional 0.5 MG of elevated storage be constructed within the next 
two years to meet current OEPA and AWWA standards as described within the distribution 
system.   

1. By 2015, the first priority would be to replace the Wallace Avenue standpipe tank 
and construct a new 1 million gallon elevated tank.  The increase in storage 
would be approximately 350,000 gallons which is what is needed immediately.  
(The proposed Wallace Tank of 1 MG could be split into two 0.5 MG tanks 
located at opposite ends of the water system as an alternate.) 

2. By 2020, an additional 150,000 gallons tank should be constructed in 
Edgecombe service area adjacent to the existing tank to be rehabilitated. 
Because growth is expected in the Edgecombe service area an additional 
storage will be needed by 2020.  (A proposed 250,000 gallon tank could be 
constructed to replace the existing tank as an alternate) 

3. By 2030, an additional 300,000 gallons of storage will be required probably along 
the US 50 hillside area near Doubletree and SR 131 to provide water storage for 
eastern and southern areas of the Milford water system. This storage must be 
constructed at the same overflow elevation as the Wallace Tank. 

With Clermont County providing wholesale water supply to the CCWSD 990 service area, 
storage is not required for this area at this time.  However, if Milford were to provide full retail 
water service in the future for this area they would need to add storage for this area as well 
which is listed as the Stonebridge Tank project in the capital projects as a future project.  If 
Milford were to be the direct water supplier to this area, operational and storage installation
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costs would be a negative to the current situation. The Stonebridge area is served by Clermont 
County through a wholesale master meter.  Currently, this area utilizes the existing storage of 
the Clermont County water system for emergency water supply, peaking and fire suppression 
water needs.  If Milford would decide to provide direct retail water service to this area, then a 
250,000 gallon tank would need to be constructed to provide the storage needs of this area. 

The Wallace Tank currently cannot operate in the lower half of the standpipe due to high ground 
low pressures.  The Wallace Tank should be replaced with a new 1 MG elevated hydro pillar  or 
spheroid tank that best blends with the local residential character of the area.  The Wallace 
Tank is near the end of its useful life expectancy.  This storage facility should be done within the 
next 2 years due to hampered operations of this tank in that only the top half of the tank can be 
used for storage and immediate need for more effective storage.  The bottom portion cannot be 
used otherwise area water system pressures on the top of the hill would fall below 20 psi.  An 
elevated storage tank is the ideal solution at this location.  A general review of the structure has 
shown weaknesses in the structural material with abrasion, metal rusting, some structural 
concerns and deterioration.  This proposed 1 MG tank would better serve the core downtown 
area with higher fire and peaking needs as well as domestic and equalization water demand.  
The larger size provides more flexibility for the operations of the SR 28 booster with more water 
available on the suction side of this facility.  The Main Street and Milford Shopping Center area 
is the second commercial area that this proposed expanded water tank would better serve. 

The Edgecombe Tank should be assessed as to condition and rehabilitation needs.  However, 
pending the assessment and since additional storage is needed in this area for future growth 
and expansion, a new 250,000 gallon elevated tank is recommended to be constructed at the 
same overflow.  Once this new tank is in service the existing 150,000 gallon elevated tank could 
be removed.  If expansion of this service area occurs, alternate elevations should be considered 
for the tank to serve a wider area, but at the same time not hinder existing piping. 

An update to this report should be completed every five years in order to assess storage needs.  
If the growth is projected along similar lines within this report then the additional 300,000 gallons 
of storage should be assessed and located in the southwestern portion of the water system. 
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V. Water Loss 

Historically water loss in the Milford water system typically runs around 30% between water 
productions and billed metered sales.  Much of this water loss is due to distribution system 
piping leakage and apparent losses due to older water meters or meters that have exceeded the 
normal life expectancy of 15 years.  Unmetered usage from fire hydrants and unmetered 
connections to parks, private fire lines, public buildings, irrigations systems, etc. can add to 
water loss.   

The Milford water system should have a third party water loss audit performed on the water 
system to determine top down conditions and water loss locations and amounts.   Water 
operation forces should perform routine leakage investigations during the course of the year 
quantifying the amount lost.  The second area is meter testing of select meters each year to 
determine accuracy and rate of apparent water loss.  The AWWA M36 manual describes the 
goal for water loss at 15% or less.  Much of the water loss can be rendered with replacement of 
leaking water mains, inefficient meters and water services.  Reducing water loss from 30 to 15% 
will produce annual savings of at least $50,000 per year with less operations cost, less chemical 
costs and reduced energy needs. 
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VI. Ten Year Capital Improvement and Replacement Program Plan 

As a result of the water modeling and system evaluation effort, a prioritized capital plan is 
included with this report to utilize by the City for anticipated water projects needed for current 
and future water operations.  Water treatment and raw water supply improvements have been 
discussed within the report, but are not listed in detail in this program plan.  The focus of this 
study is to identify needed water mains for transmission and distribution as well as storage 
facility needs required over the next ten years. 

Hydraulic analysis was used as the method for predicting the gradient pattern over the 
distribution system under a given set of conditions.  The available pressure or head at any point 
is the difference between the hydraulic gradient and the ground elevation.  All water mains were 
included in the water model.  Water uses were allocated to junction and residential nodes.  
System inputs or gradients were determined for each model run.  The resulting gradient and 
flow patterns were evaluated to determine the recommended capital replacement and 
improvement program.   

The parameters for designing improvements included maintaining a minimum residual pressure 
of 30 psi during peak demands and increasing system reliability.  Three basic conditions were 
investigated to determine the performance of the water system for the base year 2012 and a 
future 2030 design year.  The maximum hour condition tests the ability of the system to maintain 
minimum residual pressures during peak demands.  The replenishment model tests the ability of 
the system to refill storage, during off-peak hours depleted during the day.   The maximum day 
condition determines the ability of the system to maintain full storage facilities during maximum 
day demands.  Flow tests provided from the City were used to calibrate the water model 
adjusting C-factors to simulate actual flows and pressures in the water system. 

Water Evaluation using the 2012 and 2030 Water Models 

It is recommended that the City accelerate its current program for replacing old and 
deteriorating water mains, particularly unlined 4 and 6 inch cast iron water mains.  This 
recommendation will minimize the need for larger capital expenditures at a later date and will 
help to eliminate service problems caused by unexpected failures with breaks and leaks.  It is 
recommended that the next ten years include projects to bring the water system assets up to a 
remaining asset life expected for operations.  Increasing breaks and leaks can be offset with this 
proposed investment recommended as part of the ten year CIP plan.   

The City should adhere to the general policy of installing a minimum pipe size of 8 inches and 
eliminating dead-end mains to create a more reliable looped water system.  A 6 inch water main 
can be used when not exceeding 400 feet and serving no more than one public fire hydrant. 

The following water system evaluation for each priority project numbered describes the 
hydraulic water conditions and recommendations to improve or replace water main and related 
system assets.  Below are the top 21 water main priorities in the Ten Year CIP attached to this 
report.  Water storage replacements and justifications have been described in the report. 
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A. Oakcrest and Valleyview Drive 

This existing water main has a serious history of water main breaks and leaks related 
nearby pumping operations at the old SR 28 booster station.  At this time a new booster 
station and regulator will be installed to improve operations in the general area.  The 
existing water main is affected by surges, age and soil corrosion.  This project has 
received approved funding with grant allowance through the OEPA water supply 
revolving loan account program and should proceed in 2013. 

B. Main and Wallace Avenue  

The existing 4 inch water main must be replaced to the most serious blockage of the 
distribution system from the high service pumps.  The attached 2012 model charts show 
a high pipe loss in several mains shown in yellow.  This water main replacement project 
is the highest priority to begin to move transmission water supply from improved water 
treatment and pumping station throughout the northern half of the water system.  Also, 
water supply is forced around this primary corridor through smaller water mains forcing 
these water mains to operate outside their expected conditions.  With the Wallace Tank 
in operation only restrictions in line capacity can be seen impacting pressures for 
northern portion of City.  These line losses and undersized water mains have restrict the 
water system from providing proper flow and pressure right out of the high service 
pumping station.  On the velocity chart, high velocities in excess of the maximum can be 
seen along High Street.  The general flow of water routes chart shows in red the primary 
run-around manner in which water flows.  This project will provide a primary corridor of 
transmission that impacts positively the entire water system for improved operations to 
the Wallace Tank and service to the SR 28 booster station.  The attached 2030 water 
model charts clearly shows the before and after once the 12 inch water main is installed.  
Water flow restrictions and line losses are eliminated and water flow is available for any 
water system condition. 
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C. Garfield Avenue 

Like the Main Street project above, this project will provide transmission water main 
service required form the Wallace Tank and connect to the existing 12 inch water main 
from the Milford Parkway area.  The current 2012 water model shows line restrictions 
and inability to meet water demands during high periods of demand.  To improve flows 
and provide water supply to the southern portions of the City, this water main project is 
vital for current and future water demands, including the downtown core area.  Flow 
restrictions and line loss are evident in yellow and red including Laurel Avenue corridor. 
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D. Wallace Avenue Discharge 

The existing 8 inch discharge line from the Wallace Tank to Garfield Avenue is severely 
restricted during higher flows and water demands.  It is recommended that a new 12 
inch water main be constructed as discharge in Wallace Avenue down the hill to Garfield 
Avenue.  This proposed 12 inch water main begins to provide water supply to meet 
current and future water demands.  With the connection to Garfield Avenue, it will 
enhance water supply and pressures to the Milford Parkway area.  When the water 
system is stressed with a small fire flow demand of 500 gallons per minute, the 
restrictions and line losses are much more visible.  The ability to move water from the 
Wallace Tank to the southeast area during peak water demands or fire situation can be 
met with this proposed 12 inch water main. 
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E. South Milford Road and Round Bottom Road Loop 

The southeast and southwest portions of the City’s water system have no strategic 
connection or loop for water supply.  Both areas are looped internally, but under a high 
demand situation both areas could use the water supply support from each sided.  This 
proposed loop hydraulically strengthens the southern half of the City water system with 
transmission water supply.  This area has a potential of 15 water service and a potential 
annexation that could occur that no one serves water at this time.  Impacts of increased 
residual pressures are seen positively as far north as the suction supply to the SR 28 
booster station.  Even with a strong 12 inch water main from Garfield Avenue to Milford 
Parkway area, this loop provides better sustained flows and pressures during high 
demands and for emergency situations or drought conditions that cannot be fully 
supplemented from the Garfield main.   

It should be noted that the proposed route for this loop does not have to be installed 
within Round Bottom Road, but could be moved further north and connect from the 
school on South Milford Road to the Walmart area under the East Fork stream.  
However, with the existing Valley View Nature Preserve and difficult crossing locations 
within the City north of Round Bottom, a long directional drilling approach could be 
utilized to miss the preserve and any wetland areas from South Milford Road to the 
Walmart Center area about 2,500 feet in length. 
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F. Main Street (Wallace to SR 28 Station) 

This water main replaces an older undersized water main with a 12 inch water main that 
provides the strongest suction supply for the SR 28 booster station while providing the 
required fire flows and pressures for this commercial and business area.  This water 
main returns water supply to the primary corridors, relieving flow and pressure impacts 
on smaller and less efficient water mains like River Side and other northern small water 
mains.  Water main breaks and reduced leakage on same existing water mains will 
occur with this transmission water supply taking more of the direct water supply 
demands.  The below map shows the better suction supply pressures for the SR 28 
station near Oakcrest Drive even in 2030.  Pipe losses due to friction are eliminated and 
flows, pressures and velocities are returned to normal ranges. 
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G. Laurel Avenue 

This existing 4 inch water main should be replaced with an 8 inch water main to improve 
north south water supply and pressures from Wallace Tank and Garfield Avenue.  
Coupled with the Hickory Street 4 inch replacement, both mains provide a much needed 
water supply to the southwest quarter of the City.  This water main connects with 
existing 8 inch water mains taking good water supply the rest of the way.  Line losses 
are eliminated and an old 4 inch has been removed.  Increased fire flow and better water 
quality circulation for reduced water age are better met. 

H. Hickory Street  

Replace existing 4 inch water main to improve east west supply and looping through this 
area.  Improves fire supply and water quality completes north south transmission water 
supply for the City.  The below map shows the high line or pressure losses through the 
grid of pipes for these two streets shown in red.  Once the Laurel and Hickory water 
mains are installed the second chart indicates the line losses have been eliminated as 
shown in green for these streets all the way to the school area.  The remaining charts 
show how the flow through the southern loop area is enhanced to be able to better 
supply the southeast area during a minimal fire flow situation.  Line losses have been 
reduced to normal expectations with significant flows moving from southwest to the 
southeast area. 
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I. Water, Mill, Main, Garfield Block  

This area is a high density corridor with higher water and fire flow demands.  This corner 
of the downtown area with nearby new developments impacting growth in this area 
should be enhanced with these replacement water mains.  Initially these have been 
selected as 8 inch water mains but could be increased to 12 inch water main depending 
on future development growth. 

 



VI. Ten Year Capital Improvement and Replacement Program Plan 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Report, Milfo rd, Ohio 42 

 

J. Forrest Avenue 

This existing 4 inch water main negatively impacts the northern older sections of the City 
reducing pressure and flows to the area.  Replacing this artery will provide improved and 
more consistent flows and pressures to many connecting water mains improving water 
supply more regionally.  Line losses are very high and fire flows are deficient as shown 
in green and red across this street. 
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K. Kirgan Lane-Mohawk Trail  

This proposed 12 inch water main begins to complete the eastern transmission water 
main loop from Main Street to Milford Parkway 12 inch water main.  This water main 
provides additional suction supply for an expanding Edgecombe Service Area including 
improved water flows for the Milford shopping corridor along Lila Avenue.  Velocities and 
line losses are returned to normal ranges expected.  Connecting this 12 inch line to 
Milford Parkway provides the vital circular transmission corridor that enhances the water 
system to meet current and future water demands best.  The red lines indicate the 
strong flow path through this portion of the water system.   

The bottom chart is an overall chart indicating pressures that are more stable impacted 
by elevation and less by undersized piping and water demands. 
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L. Cash, Locust, Elm  

Downtown strengthening of water grid to stabilize flows and pressures, eliminating 
surges from core area.  The older water mains are a high priority for replacement 
reaching their full asset life values.  Reduced operations, energy use and stable flows for 
all uses are gained.  It is expected that redevelopment will follow in this area of 
downtown which will required either 8 or 12 inch water mains depending on development 
requirements for domestic and fire flow water supply. 
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M. Main Street (SR 28 Edgecombe Area)  

With increasing flows and water demands in this developing area, water supply must be 
improved.  The existing 8 inch water main is cast and has shown some history with 
breakage being a discharge water main from the pumping station.  With the new SR 28 
booster station, it is vital to replace the primary water transmission supply for the entire 
service area to a 12 inch water main and be able to provide for additional customer base 
on this side of the interstate. 
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N. Lila Avenue  

This proposed 12 inch water main completes the Milford water transmission 12 inch grid.  
The WTP operations and tank operations will be streamlined and more efficient.  
Independent looping of the 12 inch water main throughout the City raises the water 
supply capability to provide all flows at any time and provide emergency assistance and 
stronger fire flows in all four directions of the City.  Redundancy is finally achieved with 
this installation as well as redundant transmission water supply for the entire City.  Two 
serious fires could be fought in the north and south areas at the same time as well as 
meet peak hour and tank replenishment needs.  These charts below show in red the 
complete 12 inch transmission water main loop in red. 
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O. Pasadena and Hudston Avenue  

These water mains are a high priority for replacement based on age, location, pipe 
condition and hydraulics for this older residential area of the City. 

P. High Street  

A proposed 8 or 12 inch water main is envisioned here to provide an additional water 
supply through the downtown area to provide redundancy to a key area of the 
community.  This water main also connects the 12 inch water supply mains in Main 
Street at the WTP and Garfield Avenue completing the water transmission loop along 
the western and vital side of the City.  This main has a history of water main breaks and 
is a concerning for leaking within the hillside area affecting buildings, streets and other 
infrastructure.  The 12 inch transmission loop could be completed along Main or Water 
Streets in the future as an alternate whereby the High Street main could be an 8 inch 
line. 
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Q. Happy Hollow Road, SR 131 Loop  

This water main provides a redundant extension with Happy Hollow area to the 
Doubletree Road area.   An improved water pressures on the high ground area with this 
source of supply from Happy Hollow eliminates any potential concern for water.  Water is 
made available to other residents along this route, picking up remaining City property 
owners that may desire water service. 
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R. Oakcrest Extension Loop  

With a single discharge water main up SR 28 to the Edgecombe Tank, It is vital that a 
second alternate or redundant water supply line be constructed through easements from 
Oakcrest to Crestview and to Edgecombe Drive.  This water main is sized as an 8 inch 
water main as back-up to the SR 28 proposed 12 inch water main.  It provides 
assurances to residents and the City of a continuous water supply.  The selected route 
should be as far from SR 28 Main Street as possible subject to securing property 
easement in the name of the City for operations and maintenance purposes.  These two 
extensions may not line up directed, but total about 1,000 feet in length. 

S. Elizabeth and George  

These two streets have 2 and 3 inch water mains that should be replaced with new 6 or 
8 inch water mains.  The condition of these water mains is marginal with high line losses 
shown in yellow below and increasing maintenance costs. 
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T. Miami Avenue  

This looping water main should provide two sources of water supply and improved flows 
and pressures.  This water main loop improves residual pressures and eliminated a long 
dead end water main. 

U. Bay Road  

The existing 4 inch water main supply to the sewer plant area should be replaced with 
an 8 inch water main to improve water supply to this area increasing fire flows and 
eliminating significant line losses.  With a new 8 inch water main, line losses were 
reduced to less than 3 feet per 1000 feet as shown in light blue below. 

 

A prioritized listing of water main and system improvements with probable costs are 
shown below: 
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City of Milford, Ohio 5/30/2013 

Ten Year Capital Improvement and Replacement Program for 2014 through 2023 
12037      

Priority 
Number 

Project Name- Location Project Limits Size Length 
Probable 

Project Cost 

 Water Mains     

1. Oakcrest and Valleyview entire streets 8 1,850 $277,500 

2. 
Main, High and Wallace 
Avenue (suction) 

Race Street to Wallace 
Avenue Tank 

12 3,400 $680,000 

3. Garfield Avenue 
Water Street to Laurel 
Avenue to Powhatton Drive  

12 4,850 $873,000 

4. 
Wallace Avenue  
(discharge) 

Existing water tank to 
Garfield Avenue 

12 1,100 $181,500 

5. 

Oakcrest to Edgecombe 
Redundant Supply 
Extension (Two 
Locations) 

Oakcrest Drive to Crestview 
and Crestview to 
Edgecombe Drive in an 
easement 

8 1,100 $137,500 

6. 

South Milford Road and 
Round Bottom Road 
(Alternate route in City 
2,500 feet directional drill) 

Loop to Beechwood Road  8 5,800 $783,000 

7. Main Street (SR 28)  
Wallace Avenue to Oakcrest 
Drive (SR 28 booster) 

12 2,250 $450,000 

8. Laurel Avenue  Garfield Avenue to terminus 8 2,000 $300,000 

9. Hickory Street  
Mound Avenue to Gatch 
Avenue 

8 1,200 $150,000 

10. 
Water, Mill, Main and 
Garfield Block 

 8 & 12 1,350 $236,250 

11. Forest Avenue Lila Avenue to Miami Avenue  8 2,500 $375,000 

12. Kirgan Lane-Mohawk Trail 
Main Street (SR 28) to Lila 
Avenue 

12 1,250 $206,250 

13. Cash, Locust, Elm  Rivers Walk Development 8 2,100 $315,000 

14. Main Street (SR 28) 
Oakcrest Drive (SR 28 
booster) to Brooklyn Avenue 

8 2,100 $367,500 

15. Lila Avenue Mohawk to Milford Parkway 12 1,850 $370,000 

16. 
Pasadena and Hudson 
Avenues  

entire streets 8 1,900 $237,500 

17. High Street   
Main Street to Garfield 
Avenue 

8 or 12 2,050 $338,250 

18. 
Happy Hollow Road, SR 
131   

Happy Hollow Drive to 
Doubletree Drive to Lila 
Avenue 

8 2,200 $330,000 

19. Elizabeth and George entire streets 8 1,000 $125,000 
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City of Milford, Ohio 5/30/2013 

Ten Year Capital Improvement and Replacement Program for 2014 through 2023 
12037      

Priority 
Number 

Project Name- Location Project Limits Size Length 
Probable 

Project Cost 

20. Miami Avenue  
Forest Avenue to Center 
Street  

8 500 $62,500 

21. Bay Road Garfield Avenue to terminus 8 1,500 $202,500 

Each 
Year 

Replace 4 and 6 inch cast 
iron water mains 

Various Streets 8  $1,200,000 

As 
Required 

Mohawk Flow Control 
Valve Station 

East of Kirgan-Service Road 8  $75,000 

 subtotal:    $8,273,250 

 Distribution Storage 
Facilities 

 
   

1. 
Wallace Avenue Elevated 
Tank 

 
1 MG  $1,500,000 

2. Edgecombe Tank Addition  
250,000 
gallons 

  

 
Stonebridge Elevated 
Storage and Booster 
Rehab 

Pending 
   $  1,000,000  

3. 
Proposed Doubletree 
Tank 

 
0.5 MG   $     900,000  

 subtotal:     $  4,150,000  

 WTP     

 WTP Clarifier Second Clarifier     $     800,000  

 Carbon Filtration Pilot at 
WTP  

 
   $     150,000  

 Replacement Well for 
Well No. 3 

 
   $     225,000  

 WTP Expansion to 
Increase Rated Capacity 

Ultraviolet Addition 
   TBD  

 subtotal:     $  1,175,000  

 Grand Total for Ten Year Plan:    $13,598,250 
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Priority Project Name- Location 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Future

Water Mains

1 Oakcrest and Valleyview 277,500$       

2 Main, High and Wallace Avenue (suction) $680,000

3 Garfield Avenue $873,000

4 Wallace Avenue  (discharge) $181,500

5
Oakcrest to Edgecombe Redundant Supply 

Extension(Two Locations) 
$137,500

6

South Milford Road and Round Bottom Road 

(Alternate route in City 2,500 feet directional 

drill)

$783,000

7 Main Street (SR 28) $450,000

8 Laurel Avenue $300,000

9 Hickory Street $150,000

10 Water, Mill, Main and Garfield Block $236,250

11 Forest Avenue $375,000

12 Kirgan Lane-Mohawk Trail $206,250

13 Cash, Locust, Elm $315,000

14 Main Street (SR 28) $367,500

15 Lila Avenue $370,000

16 Pasadena and Hudson Avenues $237,500

17 High Street  $338,250

18 Happy Hollow Road, SR 131 $330,000

19 Elizabeth and George $125,000

20 Miami Avenue $62,500

21 Bay Road $202,500

Each Year Replace 4 and 6 inch cast iron water mains $300,000 $300,000 $300,000 $300,000

As 

Required
Mohawk Flow Control Valve Station $75,000

subtotal: $957,500 $1,054,500 $920,500 $900,000 $686,250 $521,250 $737,500 $537,500 $638,250 $630,000 $690,000
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Priority Project Name- Location 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Future

Distribution Storage Facilities

Wallace Avenue Elevated Tank $1,500,000

Edgecombe Tank 250,000 gallons $750,000

Stonebridge Elevated Storage and Booster 

Rehab
$1,000,000

Proposed Doubletree Tank $900,000

subtotal: $1,500,000 $750,000 $900,000

WTP

WTP Clarifier $800,000

Carbon Filtration at WTP $150,000

Replacement Well for Well No. 3 $225,000

WTP Expansion to Increase Rated Capacity TBD

subtotal: $150,000 $225,000

Grand Total for Ten Year Plan: $957,500 $1,054,500 $2,420,500 $1,050,000 $686,250 $746,250 $737,500 $1,287,500 $638,250 $630,000 $1,590,000
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VII. Appendix 

Milford Hydraulic Model Analysis – Phase I, September 3, 2012 



 VII. Appendix 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Repor t, Milford, Ohio 59 

 

The below report covers work performed under Tasks 1 and 2 as previously described.  This 
report was done early in advance of the design for the proposed SR 28 booster station now 
under construction during 2013. 
 
On behalf of the Brandstetter Carroll and Milford team, it was a pleasure to work with everyone 
associated with this update and system evaluation especially Mr. Matt Newman who was very 
supportive and knowledgeable about the water system.  We are available for any updates, 
questions or comments you may have.  Feel free to contact me at any time… 
 
Sincerely 
 
Daniel R. Schaefer P.E. 
Civil Engineer and Planner 
Brandstetter Carroll Inc. 
___________________   
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September 3, 2012 
 
Milford Hydraulic Model Analysis – Phase 1 
Proposed State Route 28 Pumping Station  
12037 
 
Brandstetter Carroll Inc. 
Architects Engineers Planners 
________________________________________________________________ 

Background: 

The City of Milford has not had a current water model for hydraulic analysis since 1998.  The 
existing water model could not be recovered in digital format so a new KYPIPE 2012 water 
model was created to use for purposes of providing a system update. 
 
The City has expressed a desire to create and update a new water model to provide system 
hydraulic analysis for the water system including a special focus on the State Route 28 pumping 
station.  This station is located in the right-of-way along SR 28 just north of Oakcrest Drive.  The 
station is planned for priority replacement.  The new water model was utilized for modeling a 
new pump station. 
 
Also, an overall system-wide update is required to the current ten year capital improvement 
program updating the previous one from 2000.  The water model will be used to determine 
necessary capital improvements and replacements required for the next ten years through 2020 
as part of Phase 2. 
 
Several meetings were conducted during the model development phase to gather as much up 
to date information to insure the integrity of the water model.  Though digital model information 
was not available, the City provided the best information to assist with creation of a KYPIPE 
water model.  Brandstetter Carroll Inc. created a new 2012 water model that includes all pipes 
and nodes using KYPIPE 2012 software. 
 
The best available records and mapping data was used including water billing data for water 
usage analysis.  Clermont County GIS information was made available by the City that was 
used to identify bases map features like roads, building and property information. 
 
Once a base map was created, existing map data and attributes were included in the water 
model to create the pipes and nodes.  Date request and gathering meetings with City officials in 
Planning, Operations and Billing areas was critical for building the water model.   Fire hydrants, 
valves, pumping station, tanks and treatment facilities were schematically shown and then 
imported into the water model.  Some ages were gathered for many of the water mains, yet 
many other mains estimated ages and roughness coefficients were used based on industry 
standards.   
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The Hazen Williams equation was used for the water modeling which calculated minimum, 
average and maximum day flows and pressures for current year and for projected future year 
2020.  This equation requires a C factor to be determined as a measure of internal roughness of 
the water pipe affecting flow and velocity.  The C values were not individually verified in the field 
but were used to calibrate the water mains based on actual flow tests run early in the process 
by the City and age of pipe. 
 
Another critical element for the water model is obtaining ground elevations.  The recent update 
of KYPIPE 2012 allows the importation of internet mapping of many available GIS maps 
including USGS and along with electronic capture of elevation data.  The program calculates the 
elevations based on specific data bases and corrected to fit a known coordinate system. 
 
The ultimate goal of this study is to provide a document to guide and assist the City with 
decisions concerning capital improvements particularly the first needed capital improvement for 
2012, the SR 28 replacement booster station.  A ten year capital plan will be provided based on 
the water modeling hydraulic analysis as part of Phase 2 
 
Below is an example of some of the mapping possible with KYPIPE today.  This map shows the 
water system area just west of Oakcrest Drive in the vicinity of the SR 28 Pump Station. 
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This pressure depiction emphasizes the loss of pressure in the existing 8 inch water main as it 
approaches the SR 28 pumping station location. Without a suction tank, the pumping unit has to 
rely on the existing piping capacity for all demand scenarios.  Pumps need to operate efficiently 
in the full range of flows and pressures that can occur over the planning period described.  The 
maximum day plus a fire flow loading is the worst case scenario for this station.  While the 
Edgecombe Tank will contribute water supply generally only during peak hour conditions, the 
tank will support additional needed fire flows and pressures as may be required.  This station is 
planned for both maximum day usages along with a specified fire flow of 1500 gpm based on 
the type of commercial development. 

Water Supply: 

The City of Milford has provided water services to the City residents for over a hundred years.  
As part of this City service, three wells exist along the Little Miami River in the City Center area.  
The current water treatment plant has many OEPA certified treatment processes, including 
chlorination and fluoride treatment.  The clear well was recently modified for three new high 
service pumping units installed in a new building in 2008.  The station uses Peerless pumps 
with General Electric motors which provide water supply to the entire Milford maintained water 
system through two 10 inch discharge headers. 
 
Water from the high service pumping station is controlled by the Wallace Tank with an overflow 
elevation of 782 feet.  This 1930’s cylindrical tank provides the central storage for most of the 
water system with a capacity of 640,000 gallons.  Water supply continues through the 
distribution system generally running west to east from the treatment plant around the Wallace 
Tank hill top area.  Along the eastern side exists the Edgecombe service area which is 
controlled with one pump station on SR 28 and one elevated tank, known as the Edgecombe 
Tank with a capacity of 150,000 gallons and an overflow elevation of 857 feet. 
 
The below map shows the Edgecombe Service Area with contoured elevation gradients that 
emphasize the hilly terrain to overcome for water supply conditions.   
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The Edgecombe Service area map below overlays the water model on an AutoCAD base map 
that reflects the location of the water system to streets and property lines.   
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Moving south and east along US 50 and just east of I-275, exists the Clermont County Water 
and Sewer District Service Area which has been served directly from Clermont County on a 
wholesale basis to the City of Milford.   
 
The former Milford pumping facilities along US 50 and Olympic Drive were unable to meet 
maximum flow conditions and without sufficient system storage like an elevated tank, it was 
difficult to meet the daily water demands.  Clermont County was approached to provide 
wholesale water supply and a wholesale water contract was executed. 
 
In any event, Clermont County has been serving this area for over ten years with a master 
meter pit as shown on the below map with an overflow elevation of 990 feet.  The Clermont area 
was analyzed separately from the entire Milford water system.  Milford provides retail 
maintenance services and reads all meters, but does not use Milford water supply in this area.  
All water supply and system storage is supported off the Clermont water system.   
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Water System: 

The Milford water system has water mains in service that exceed 100 years.  The distribution 
system contains about 35 miles of piping from 2 to 12 inches in diameter that make up about 
1000 pipe links within the water model.  About 90 % of the piping materials are cast iron, with 
some ductile, PVC and AC pipes.  Approximately 250 fire hydrants and many water system 
valves exist as well. 
 
There are three water service areas (pressure zones) known as Wallace, Edgecombe and 
Clermont County (wholesale) Service Areas.  The water treatment plant is well operated today 
with significant process improvements occurring over the past few years.  Though many 
successful improvements have been included recently with the water treatment facilities, no 
evaluation of the existing water treatment plant operations was included.  The Water Treatment 
and water operations are managed by a licensed operator and supervisor, Mr. Matt Newman.  
Generally, the ground water is treated for softening, pH control, fluoride and chlorine. 
 
The water system has an average day water supply for 2011 of 534,000 gallons per day.  Three 
new high service pumps were constructed in 2008 at the water treatment plant to replace the 
old vertical turbines.  The Wallace and Edgecombe Tanks are currently being equipped with 
new SCADA and within the treatment plant by others.  Water system pressures in general range 
from 35 psi to 175 psi in some of the valley areas.     
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Water system storage has been modified with the clear well and high service pumping facility at 
the water treatment plant.  With the existing 0.80 million gallons (Wallace and Edgecombe), 
additional future storage may be required for Edgecombe area for water system growth 
potential.  The Edgecombe Tank and Wallace Tank will be evaluated as to rehabilitation and or 
additional storage requirements for meeting future water demand increases and fire demands.  
Both tanks still have significant useful life and should be routinely cleaned and painted as 
required.  The Edgecombe Tank is sufficient for average day flows up to around 100 gpm water 
demand.  When demands approach this amount in the future additional storage should be 
considered.  The existing Wallace Tank has operational challenges with respect to full utilization 
of water supply.  Water turnover is a continuing operational concern with the Wallace tank.  This 
tank should be considered for replacement. 
 
The City has recently seen development along the Milford Parkway area for commercial and 
light industry since 2000.  Areas of redevelopment like Rivers Edge in the old Mill area and 
through Main Street corridor are current projects being considered.  The local economy has 
been very tough on new development from 2007 through 2012; however, some signs of growth 
and redevelopment efforts are moving forward.  There is still available property available for 
new development, but the focus over the next 10 years could be redevelopment efforts in 
existing areas to compete with township areas. 
 
Previous analysis of the water system projected water demands for  2010 to average about 
1.033 MGD.  However, water system improvements have tightened-up many of the water loss 
concerns from automatic meter reading to improved operations and maintenance.  Though 
some growth has occurred in the past 10 years, it has not reached the expectations as hoped.  
The current water treatment plant is OEPA rated at 1.3 MGD and is sufficient for today but 
should be evaluated within the next 5 years as redevelopment and development initiatives 
improve. 
 
The water system has about 15% old 4 inch cast iron water mains that do not have cement 
lining and therefore are more likely to have build-up in the piping due to treatment by-products 
and minerals in the water supply.  These pipes also cannot meet the minimum fire flows as 
required by the National Fire Protection Agency.  The advanced age of these pipes have 
reached full asset life value and should be replaced.  An analysis of these water mains is in 
progress as part of the Phase 2 portion of this study.  The water supply piping shows signs of 
serious need for evaluation and prioritized life asset scheduling for replacement or rehabilitation.   
 
Though infrastructure has been aging, the water department does an excellent job focusing on 
improvements to make operations more efficient and provide an excellent water supply for the 
City.  A short and long range capital replacement and emergency plan is required to make 
timely investments into this part of the water system.  It is crucial to improve piping sizes in the 
older areas of the City to meet fire flow requirements as well as improve water supply and 
pressures in some locations. 
 
The water model includes all pipes, plant facilities from high service pumps to the customer 
taps.  The creation of the 2012 KYPIPE model will provide opportunities to analyze many 
additional system constraints and needs currently and for the future.  The water model includes 
many tools like pump sizing and selection features that allow selections based on model results 
and analysis.   
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A complete master plan update of water system growth potential and land use planning trends 
are under consideration as part of Phase 2.  Updates on population and water demand 
projections system wide will be included in these modeling analysis and system update 
recommendations. 
 
Below is an overall water model map that shows the location of the City of Milford, Ohio water 
system in Clermont County, just east of Hamilton County, Ohio along the Little Miami River as 
shown.   

 
 
The Milford water system is connected to Clermont County for wholesale water supply the 
Clermont County area of the Milford water system along SR 131.  This area was originally 
served by the City, but with increased water demand to this rapidly developing area, the existing 
jockey pumps at the US 50 pumping station without storage and reliable electric could not keep 
up with water demands.   
 
Milford also has emergency water connections with Clermont County along Round Bottom Road 
and SR 28 near Castleberry Drive which are generally closed.   
 
The existing water mains west of the Little Miami River within the Hamilton County area provide 
16 residents of Milford water service directly from the Village of Indian Hills.  Years ago, the 
existing bridge was replaced over the Little Miami River and water system connections were not 
included with this bridge construction.   
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Focus on SR 28 Pumping Station for Phase 1 

The existing State Route 28 pumping station has reached its full life asset ability to boost water 
supply to the Edgecombe service area.  This station includes 2 each 250 gpm Fairbanks Morse 
pumps, Model Number 5874/Single Stage Split Case pumps.  The total dynamic head for these 
pumps is 155 feet using 20 horsepower and three phase electric.  The suction and discharge 
piping size is 8 inches.  One of the pumps was replaced in 1997. 
 

Alternate Location for SR 28 Pumping Station 

The current location of the station is difficult for routine maintenance operations on a hillside 
location within the state right-of-way.  At times, the station has been reported as having difficulty 
providing water supply to meet the current daily, maximum and fire flow requirement.  The 
Edgecombe service area is located near the intersection with I-275 which is becoming more 
developed for commercial water usage.  Due to the age and rough operations, the station is 
scheduled for replacement. 
 
As a result, this report first focuses on the need for replacement and water supply requirements 
to meet today and tomorrow’s water supply needs for the Edgecombe service area.  After initial 
field observations, an alternate location was selected to construct the new pumping station.  
Moving the station a few hundred feet just south of Oakcrest Drive along the east side seems to 
be a better location for operations and maintenance especially and will work hydraulically more 
efficiently.  Currently, a survey and property acquisition is in progress for this alternate site. 
 

Existing Water Usage 

Monthly Water Production Records 

 
Water utilities such as the Milford Water Works are required to account for a number of water 

system treatment and operations parameters.  One of the primary parameters is water 

production for the water system.  The Milford water system has three high service pumping units 

located above the clear well at the water treatment plant.  These three units can independently 

in parallel produce water supply of about 800 gallons per minute with an 81.6% efficiency at a 

rated head of 315 feet.  The rated horsepower required to lift this much water is 83.24 at 1,770 

rpm for water at 68 degrees Fahrenheit.  

2011 Monthly Operation 
Data 

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 
Average 
Monthly 
Production 

Minimum Day 0.428 0.451 0.446 0.426 0.441 0.434 0.212 0.487 0.451 0.397 0.354 0.466 0.416 

Maximum Day 0.685 0.665 0.567 0.547 0.672 0.64 0.831 0.728 0.698 0.584 0.606 0.604 0.652 

Average Day 0.562 0.563 0.501 0.482 0.5 0.528 0.571 0.597 0.535 0.507 0.507 0.554 0.534 

Monthly Production 17.42 15.76 15.61 14.47 15.5 15.84 17.7 18.51 16.06 15.71 15.21 17.18 16.25 
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The monthly operating reports were gathered and analyzed to determine monthly and yearly 

annualized pumping usage from the water plant to the distribution system.  Monthly operating 

usages were reviewed for 2010 and 2011.  The monthly operation data for 2010 was generally 

lower overall due to a wetter summer season primarily.  It was determined that the 2011 water 

production and water billing data was the best available data for usage with the water model. 

Water Billing Usage and Records 

 
Water usage records were obtained through the water billing section.  A special usage report 
was developed and run that showed specific usage for 2010 and 2011.  Water usage data for 
the all water accounts was provided on an annual basis by size, address, usage and type.  The 
average annual water usage for 2011 is shown in gallons per minute below. 
 
 

Type of Water 
Usage for 2011 

Annual Usage 
(MG) 

Monthly Usage  
(MG) 

Daily Usage  
(Gallons) 

Minute Usage  
(G.P.M) 

Residential 85.35 7.11  233,835.62   162.39  

Commercial 26.89 2.24  73,671.23   51.16  

Industrial 0.21 0.02  575.34   0.40  

City Owned 10.88 0.91  29,808.22   20.70  

Restaurants 12.82 1.07  35,123.29   24.39  

Rest Homes 13.97 1.16  38,273.97   26.58  

Church/School 2.48 0.21  6,794.52   4.72  

Apartments Large 28.36 2.36  77,698.63   53.96  

Landscape 6.09 0.51  16,684.93   11.59  

Apartments, 3&4  1.02 0.09  2,794.52   1.94  

Hotels 2.33 0.19  6,383.56   4.43  

 Summary   190.40   15.87   521,643.84   362.25  

 
 
Water usage of 190.4 million gallons for 2011 was calculated.  This total shows that the annual 
average billed water demand for 2011 was 521,644 gallons per day.  This annualized base 
demand was allocated to the water model to set the base water demand system wide.  This 
base demand was then multiplied by peaking factors to adjust water demands for minimum day, 
average day and maximum day usage. 
 
 Average Day Demand    362 gpm 
 Maximum Day Demand    652 gpm 
 Maximum Hour Demand 1,195 gpm 
 Minimum Day Demand    272 gpm 
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Water Loss 

 
Water loss generally is the water produced minus water billed with an analysis of apparent and 

real losses due to metering inaccuracies and system leakage.  Fire flows, utility usage and 

flushing programs can assist in identifying further water loss.  The Milford water system should 

have an AWWA M36 water loss performed on the overall system to further identify water losses 

and identify lost revenues to these water losses.   

The Milford water treatment plant only supplies the Wallace and Edgecombe service areas.  

The Clermont County 990 service area is supplied water directly from a wholesale master meter 

located on US 131 and Willnean Drive.  The billing records for 2011 for Clermont 990 area show 

an annual water usage of 19.57 million gallons (53,616 gallons per day).  

The difference between the average annualized monthly production for delivery to the 

distribution system of 534,000 gallons and the average annualized billed monthly usage of 

468,028 (521,644 - 53,616) indicate water losses of approximately 12%.  Water loss due to real 

water system losses usually accounts for about 10% with the remaining 2% due to unaccounted 

for water loss that can be investigated and determined through a water loss study.  BCI stands 

ready and has significant experience in the area of performing water loss studies for water 

systems for the City if so desired as a third party water loss audit. 

Edgecombe Service Area Water Demand 

 
The Edgecombe service area billing records indicated that 14.99 million gallons was used in this 
area for 2011.  This usage breaks down to a daily average of 41,061 gallons per day or 
approximately 28.52 gallons per minute.  Current water demands applied to the water model 
included this amount under three water demand scenarios, including minimum day, average day 
and maximum day reviews. 
 
The current service area exists on both sides of SR 28 from the Oakcrest Drive on the west to 
near I-275 on the east.  Some of the current incorporated area is served by Clermont County 
through retail water service contracts with the City.  These additional areas could easily be 
supplied from the SR 28 pumping station. 
 
The existing water customers are primarily residential and large apartment buildings.  The total 
number of water accounts shown on the billing reports is 198 accounts.  The below table breaks 
down the type of water use by customer class codes included. Of the possible customer class 
codes, this service area only has four types of usage.  This water demand was utilized in the 
application of water demand to the water model.   
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Edgecombe Service Area Water Usage 
 

 
 
 

Future Water Usage for Edgecombe Service Area 

The future water usage for this area is expected to grow minimally over the next ten years.  

However, if the City is successful in obtaining additional water service area from Clermont 

County within the corporate limits of the City the additional usage could increase per the usage 

amounts as currently being read by Clermont County.  Clermont County serves the following 

mobile home park at 112 units and a number of restaurants, banks and other commercial 

properties along SR 28 just southwest of the I-275 interchange.  This current Clermont County 

water demand in the City area could increase the maximum day demand to around 80 gpm from 

55 gpm. 

Class 

Code
Type of Use Street Name

Number of 

Services 

(Accounts)

Total 

Services

Total 

Usage 

(Daily)

Total 

Usage 

(G.P.M.)

1 Residential

Seminole 40

Sioux 7

Mohawk 42

Crestview 24

Edgecombe 12

Osage 10

Valley View 11

Oakcrest 11

Promount 5

162 21,409.00 14.87     

2 Commercial

Crestview 2

Mohawk 1

3 98.63       0.68       

8 Lge Apartments

Mohawk 10

Edgecombe 20

Crestview 1

31 18,627.40 12.94     

10 Sml Apartments

Crestview 2

2 926.03      0.64       

Total Number of Services and Usages 198 41,061.06 29.13     
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Figure 1 below illustrates the overlapping water systems in this portion of the Edgecombe 

Service Area.  The blue lines indicate the location of the Clermont County water mains and the 

purple lines indicate the Milford water mains.  This general area is in the corporate limits of the 

City with preference for water to come from the City. 

 

Figure 1  

 

I-275  

Water Modeling Results 

Model runs were completed for minimum day, average day and maximum day for the entire 

water system excluding the Clermont County 990 service area.  Global demand factors were 

determined and applied to the water demands distributed to the various residential junctions or 

nodes.  Maximum demand in this service area is expected at 1.8 times average day demand.  

The residential character strengths tend to show a maximum around demand in the 3.3 times 

average demand or 99 gpm.  Peak hour demand is assisted with water storage supply.  

Maximum day demands must all be satisfied from the SR 28 pumping facility.  

For average day water demands, the service area uses around 30 gpm.  This demand was 

applied as a constant flow demand to determine suction and discharge pressures for the 

proposed new SR 28 pumping station and develop pump curves.  As mentioned above, the 

planned new station location is in process of acquisition at the intersection of SR 28 and 

Oakcrest Drive to allow more space for construction and future operations and maintenance of 

this vital facility. 

  



 VII. Appendix 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Repor t, Milford, Ohio 73 

 

Model Results: 

Water models were completed for determination of hydraulic head and pressures for the SR 28 

pump station for three scenarios, average day, maximum day and minimum day.  The below 

calculations and output from the model runs are based on the 2011 base water demand data 

included within the water model.  The calibration was based primarily on age of piping, but since 

not all of the water mains have known ages, a review of the recent average day flow tests 

conducted by the Milford Water Works in April 2012 was used as well.   

Generally, a water system boost from the Wallace service area at the SR 28 station is required 

to reach the Edgecombe Tank.  The required boost from the SR 28 station for the three 

scenarios can range from 25 horsepower to 50 horsepower.  The 25 hp should be utilized with 

variable frequency drives for better operations and energy savings to meet daily water demands 

and overnight filling of water tank.  The 50 hp motor is primarily to be used for meeting an 

emergency situation like a fire flow condition.   

Two redundant pumping units should be included along with a rated fire pump that can deliver 

1,500 gpm for fire demands.  Industry standards call for a firm capacity determination for the 

station with the largest pumping unit removed.  The fire pump could also be used as the second 

pump, but with daily operations and less efficiency from the fire pump on a daily usage basis, it 

may not be practical.  The water demands can range from 25 to 99 gpm and to cover the full 

range of flows efficiently from minimum day to maximum hour.  The pumps should be sized for 

150 gpm for the two daily usage pumps and 500 gpm for the fire pump minimally.  These sizes 

are subject to further input during the design stage for the Proposed SR 28 pump station. 

SR 28 Station Suction Side: 

Suction pressures at the proposed SR 28 site location near Oakcrest Drive ranged from 70 to 

80 psi.  The existing 8 inch water main is an older cast iron pipe, but seems to be in good 

flowing condition based on recent flow tests with more restrictive roughness coefficients.  Any 

future replacement of the SR 28 water main must consider upsizing the replacement main to at 

least a 10 inch water main.  If future water demands are included for the remaining area in the 

City served by Clermont County with their same residential character, water demand patterns 

could more easily fluctuate causing suction pressures to be reduced.   Piping through the 

pumping station should include 8 and 10 inch piping for future operations conditions. 

An alternate 12 inch size for the SR 28 station on the suction and discharge side of this 

proposed booster station will suffice to provide strong suction pressures especially during peak 

hour summer demands.  The cost difference between the 10 inch and 12 inch piping as part of a 

furnish and install state approved water main installation project may not be very significant, but 

should be fully evaluated at the planned scheduled time for replacement.  

  



 VII. Appendix 

System Wide Water Modeling and Analysis and Ten Year Capital Improvement Program Update Repor t, Milford, Ohio 74 

 

SR 28 Station Discharge Side: 

Discharge pressures at the proposed SR 28 site location near Oakcrest Drive ranged from 99 to 

104 psi.  The existing 8 inch water main (P-320) for the three scenarios was within the specified 

tolerances for head loss per 1000 and a velocity.  This discharge water main could remain the 

same size when it comes time for replacement even with future additional area that could be 

added to the City water system served by Clermont within the City limits. 

Water model results below describe the key parameters for use with the design process for this 

vital booster station providing water to the higher grounds along SR 28 and I-275.  The results 

below indicate the range of flow, pressure and pumping heads for the station. 
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P U M P/L O S S   E L E M E N T   D A T A 

THERE IS A DEVICE AT NODE N. SR 28 DESCRIBED BY THE FOLLOWING DATA: (ID= 8) 

HEAD FLOWRATE EFFICIENCY   

(ft)    (gpm)    (%) 

---------------------------------------- 

69.23  0.00   75.00 

57.69 250.00 75.00 

37.50 375.00 75.00 

 

P U M P/L O S S   E L E M E N T   R E S U L T S 

INLET OUTLET PUMP EFFIC- USEFUL INCREMTL TOTAL #PUMPS #PUMPS NPSH 

NAME FLOWRATE HEAD HEAD HEAD ENCY POWER COST COST PARALLEL SERIES 
Avail. 

                    (gpm)     (ft)        (ft)         (ft)      (%)      (Hp)  ($) ($)  (ft) 

------------------------------------------------------------------------------------ 

Case: 0 – Average Day 

N. SR 28      30.57  170.45   239.62   69.2   75.00    0. 0.0 0.0 ** 203.6 

Pump Clerm  0.00   194.76  411.14    0.0    75.00     0. 0.0 0.0 ** 228.0 

SR-28 Pump 0.00    224.04  224.04   0.0     75.00    0. 0.0 0.0 ** 257.2 

 

Case: 1 – Maximum Day 

N. SR 28       55.03  160.33  229.29   69.0  75.00   0. 0.0 0.0 ** 193.5 

Pump Clerm  0.00   184.25   411.09   0.0   75.00   0. 0.0 0.0 **  217.4 

SR-28 Pump  0.00   213.70  213.70   0.0   75.00    0. 0.0 0.0 **  246.9 

 

Case: 2 – Minimum Day 

N. SR 28       22.93  172.48    241.6    69.2  75.00   0. 0.0 0.0 ** 205.7 

Pump Clerm   0.00   196.87   411.15   0.0    75.00   0. 0.0 0.0 ** 230.1 

SR-28 Pump  0.00   226.10   226.10   0.0    75.00    0. 0.0 0.0 ** 259.3 
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M A X I M U M   A N D   M I N I M U M   V A L U E S 
 
P R E S S U R E S 
 
          JUNCTION     MAXIMUM            JUNCTION     MINIMUM 
           NUMBER     PRESSURES            NUMBER     PRESSURES 
                        (psi)                           (psi) 
          ---------------------           --------------------- 
   O-Pump Clerm    178.      I-Pump-5         -2.05 
          J-491        177.44               R-2          6.50 
          J-363        172.14             J-150s       37.23 
           J-73        165.88            J-150o         37.30 
          J-361        135.77             J-506         37.44 
 
     V E L O C I T I E S 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      VELOCITY            NUMBER      VELOCITY 
                        (ft/s)                          (ft/s) 
          ---------------------           --------------------- 
          P-132          2.16             P-295          0.00 
          P-355          1.92             P-507          0.00 
          P-203          1.92             P-524          0.00 
          P-278          1.92             P-505          0.00 
          P-309          1.41             P-522          0.00 
 
     H L + M L  /  1 0 0 0 
 
           PIPE         MAXIMUM              PIPE       MINIMUM 
           NUMBER  HL+ML/1000       NUMBER    HL+ML/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
          P-309          7.85             P-295          0.00 
          P-355          5.47             P-507          0.00 
          P-203          5.46             P-524          0.00 
          P-278          5.46             P-505          0.00 
          P-132          3.99             P-522          0.00 
 
     H L  /  1 0 0 0 
 
            PIPE       MAXIMUM              PIPE       MINIMUM 
           NUMBER      HL/1000             NUMBER      HL/1000 
                       (ft/ft)                         (ft/ft) 
          ---------------------           --------------------- 
          P-309          7.85             P-295          0.00 
          P-355          5.47             P-507          0.00 
          P-203          5.46             P-524          0.00 
          P-278          5.46             P-505          0.00 
          P-132          3.99             P-522          0.00 
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 R E G U L A T I N G   V A L V E   R E P O R T 
 
       VALVE    VALVE    VALVE    VALVE     UPSTREAM  DOWNSTREAM THROUGH 
       LABEL    TYPE    SETTING   STATUS    PRESSURE   PRESSURE  FLOW 
                      (psi or gpm)            (psi)      (psi)    (gpm) 
 ------------------------------------------------------------------------------- 
      Pump-5    PRV-2   110.00   BOOSTED     -2.05      108.79     338.44 
        RV-2      PRV-1    80.00   ACTIVATED   102.89      80.00       3.64 
 
 S U M M A R Y   O F   I N F L O W S   A N D   O U T F L O W S 
 
 (+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES 
 (-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES 
 
        NODE       FLOWRATE       NODE     
        NAME        (gpm)         TITLE     
     -------------------------------------------- 
      R-1              30.22     Clermont        
      R-2             338.44     Clearwell       
 
 NET SYSTEM INFLOW  =     368.66 
 NET SYSTEM OUTFLOW =      0.00 
 NET SYSTEM DEMAND  =    368.66 
 

Pump Curves: 
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The below pump selection uses the recommended pumping size of 150 gpm with the model 
determined rated head for the proposed pumping unit at the SR 28 station. 
 
P U M P/L O S S   E L E M E N T   D A T A 
  
THERE IS A PUMP AT NODE  SR-28 Pump; USEFUL POWER =    100.00 (Efficiency =  
90.00%) 
  
 THERE IS A DEVICE AT NODE    N. SR 28 DESCRIBED BY THE FOLLOWING DATA: (ID=  
8) 
 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         ---------------------------------------- 
         221.54            0.00            75.00 
         184.62          150.00           75.00 
         120.00          225.00           75.00 
  
 THERE IS A DEVICE AT NODE  Pump Clerm DESCRIBED BY THE FOLLOWING DATA: (ID=  
2) 
 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         ---------------------------------------- 
         230.00            0.00            75.00 (Default)   
         200.00           25.00           75.00 (Default)   
         180.00           75.00           75.00 (Default)   
  
 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
INLET                         OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  #PUMPS  
#PUMPS  NAME    FLOWRATE   HEAD     HEAD    HEAD    ENCY    POWER   COST    COST 
PARALLEL   
                       (gpm)        (ft)        (ft)         (ft)         (%)         (Hp)         ($)           ($)                  (ft) 
 -------------------------------------------------------------------------------------------------------- 
Average Day 
N. SR 28       31.11   169.98   390.79   220.8  75.00     0.    0.0     0.0     **     **   203.2 
Pump Clerm       0.00    194.26    411.14     0.0    75.00       0.    0.0     0.0     **     **   227.5 
SR-28 Pump       0.00    375.21    375.21     0.0   75.00       0.    0.0     0.0     **     **   408.4 
 
Maximum Day 
  N. SR 28       55.99    158.86    377.24   218.4  75.00      0.    0.0     0.0     **     **   192.1 
Pump Clerm       0.00    182.69    411.09     0.0    75.00       0.    0.0     0.0     **     **   215.9 
SR-28 Pump       0.00    361.65    361.65     0.0   75.00       0.    0.0     0.0     **     **   394.8 
 
Minimum Day 
  N. SR 28       23.33    172.22    393.40   221.2    75.00      0.    0.0     0.0     **     **   205.4 
Pump Clerm       0.00    196.59    411.15     0.0     75.00       0.    0.0     0.0     **     **   229.8 
SR-28 Pump       0.00    377.82    377.82     0.0    75.00       0.    0.0     0.0     **     **   411.0 
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The selection below uses the 150 gpm pumping unit with a higher discharge pressure for aging 
water pipes and higher demands for the future. 
 
P U M P/L O S S   E L E M E N T   D A T A 
  
THERE IS A PUMP AT NODE  SR-28 Pump; USEFUL POWER =    100.00 (Efficiency =  
90.00%) 
  
THERE IS A DEVICE AT NODE    N. SR 28 DESCRIBED BY THE FOLLOWING DATA: (ID=  
8) 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         ---------------------------------------- 
         276.92            0.00           75.00 
         230.77          150.00           75.00 
         150.00          225.00           75.00 
  
 THERE IS A DEVICE AT NODE  Pump Clerm DESCRIBED BY THE FOLLOWING DATA: (ID=  
2) 
           HEAD        FLOWRATE        EFFICIENCY 
           (ft)          (gpm)            (%) 
         ---------------------------------------- 
         230.00            0.00           75.00 (Default)   
         200.00           25.00           75.00 (Default)   
         180.00           75.00           75.00 (Default)   
 
 P U M P/L O S S   E L E M E N T   R E S U L T S 
 
                                     INLET    OUTLET   PUMP   EFFIC-  USEFUL INCREMTL TOTAL  
#PUMPS  # 
 NAME    FLOWRATE  HEAD     HEAD    HEAD    ENCY    POWER   COST    COST 
PARALLEL. 
                       (gpm)        (ft)         (ft)          (ft)         (%)        (Hp)       ($)         ($)                    (ft) 
 -------------------------------------------------------------------------------------------------------- 
Average Day 
N. SR 28            31.11    169.98   445.99   276.0  75.00       0.    0.0     0.0     **     ** 203.2 
Pump Clerm       0.00    194.26    411.14     0.0  75.00       0.    0.0     0.0     **     **   227.5 
SR-28 Pump       0.00    430.41    430.41     0.0  75.00       0.    0.0     0.0     **     **   463.6 
 
Maximum Day 
N. SR 28            55.99     158.86   431.83   273.0  75.00       0.    0.0     0.0     **     ** 192.1 
Pump Clerm       0.00    182.69    411.09     0.0  75.00       0.    0.0     0.0     **     **   215.9 
SR-28 Pump       0.00    416.24    416.24     0.0  75.00       0.    0.0     0.0     **     **   449.4 
 
Minimum Day 
N. SR 28           23.33     172.22   448.69   276.5  75.00       0.    0.0     0.0     **     ** 205.4 
Pump Clerm       0.00    196.59    411.15     0.0  75.00       0.    0.0     0.0     **     **   229.8 
SR-28 Pump       0.00    433.11    433.11     0.0  75.00       0.    0.0     0.0     **     **   466.3  
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