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Executive	Summary	

1. Introduction 

Madras is the largest city and county seat of Jefferson County (population 6,046).  The 

municipality is served by two water suppliers, the City of Madras and the Deschutes Valley Water 

District (DVWD).  Each supplier serves approximately half of the City’s population.  DVWD’s water 

comes from three artesian wells at Opal Springs.  The City of Madras’ separate water system 

purchases all of its water from DVWD since 2008 and has approximately 900 services. 

The last water master plan for the City’s water system was completed in 1980 by Century West 

Engineering and must be updated.  This report’s goals are as follows: 

 Evaluate the City’s existing water system and determine any present deficiencies 

 Estimate future water system demands 

 Evaluate the capacity and the capability of the existing system to meet future needs and 

regulations. 

 Provide recommendations for needed improvements for future and present needs. 

 Discuss potential financing options to pay more needed improvements. 

 

2. System Planning and Study Area 

The City’s water system is entirely surrounded by DVWD water service area.  In 1993, a water 

service boundary was prepared between both water suppliers, but actual water development 

and service has not occurred according to the boundary.  Development near the boundary 

between both suppliers has allowed the customer to choose their water service provider.  An 

updated map representing the current service area is included in this report. 

In twenty years, this report estimates the City’s population to be 9,914.  Over half of the City’s 

commercial properties are served by the City’s water service, but nearly all industrial lands are 

served by DVWD and are outside of the City's water service boundary. 

Presently, the City’s water system boundary encompasses 411 acres.  Future growth will be 

limited to redevelopment and infill development.  An inventory of developed and undeveloped 

lands reveals a maximum potential for 25% residential growth and 68% commercial growth.  The 

future growth of the City of Madras is predicted, but the distribution between development 

within and outside of the water system boundary is difficult to ascertain.  Assuming maximum 

development within the water system boundary is a conservative estimate and a reasonable 

basis for future planning. 

This water master plan intends to serve the City for the next 20 years and should be reviewed 

every five years. 

3. Regulatory Conditions 

Congress passed the original Title XIV of the Public Health Service Act, commonly known as the 

Safe Drinking Water Act, in 1974, and amended it in 1986 and 1996.  The Safe Drinking Water Act 

(SDWA) and the 1986 and 1996 amendments are federal water quality regulations affecting all 
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public water purveyors.  In Oregon, water treatment and distribution regulations under the 

SDWA are promulgated by the US Environmental Protection Agency (USEPA) administered by the 

Oregon Health Division (OHD). 

In addition to OHD, the Oregon Water Resources Department (OWRD) regulates the use of 

surface and groundwater in the State of Oregon.  Over the years as greater demand is placed on 

limited water resources, OWRD has been exercising greater control over this water use. 

Water regulations are divided into two categories: 

 Water Treatment, Distribution, and Storage 

 Water Use and Supply (Water Rights) 

 

4. Existing Water System 

The City’s water system consists of the following: 

 19.7 miles of distribution piping (2” to 12” diameter) 

 Two active wells for emergency and supplemental use and one inactive well 

 Three tie‐ins for water supply from DVWD 

 1 million gallon steel storage tank (built in 1950) 

 95 Fire Hydrants 

In the past, water was primarily supplied by the City’s domestic wells and a now‐defunct 

connection to the North Unit Irrigation Canal.  DVWD has supplied water to the City’s system 

since 1950; however since 2008, has supplied all domestic water to the City.  City wells are 

tested, maintained, and available for emergency use to supply 685 gallons per minute. 

Well #2 has a sandfilter treatment system used to remove fine sediments from water pumped 

from the well.  The masonry block building that houses the sandfilter treatment system requires 

repair.  The sandfilter system could be removed if Well #2 was relined and fitted with a screen; 

however this improvement is cost‐prohibitive unless Well #2 is used substantially more. 

The distribution system has some older piping (2” galvanized, 4” and 6” steel piping) that is still 

serviceable.  Newer, larger piping (8”‐12”) consists of PVC and Ductile Iron piping. 

The three DVWD Tie‐ins are located near the City’s storage tank on Adams (South Tie‐in), at the 

intersection of Kinkade and A Street (North Tie‐In), and at the intersection of Lincoln and I (3rd 

Tie‐in).  Approximately 85% of the City’s water supply comes from the South Tie‐In.  The 

remainder is supplied by the North Tie‐In.  The 3rd Tie‐in has not supplied water in over five 

years. 
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5. Water Use and Projected Demand 

The City’s water usage is as follows: 

          Volume (gallons)           

AAD    232,419,514 gallons/year OR  442 gpm(2007‐2012) 

ADD    636,766  gallons/day  OR    442 gpm(2007‐2012) 

MMD    1,236,261  gallons/day  OR  859 gpm(2007‐2012) 

MDD    1,655,592  gallons/day  OR  1,150 gpm(Factor of 2.6 used with ADD) 

PHD    3,183,830  gallons/day  OR  2,211 gpm(Factor of 5.0 used with ADD) 

In terms of gallons per capita per day (gpcd), the following values are used: 

  ADD    212 gpcd 

  MDD    551 gpcd 

  PHD               1,060 gpcd 

The above data is based off of water sold by DVWD to the City of Madras.  No water was 

produced by the City’s wells during this time period.  Maximum use occurs in July or August and 

minimum use generally occurs in February or March.  Use during peak months in the summer are 

4.3 times the volume used during winter months. 

During 2012, the City sold 150,790,763 gallons.  This is only 70.5% of the water purchased from 

DVWD.  City buildings and parks are unmetered, but are estimated to account for 0.8% and 6.1% 

of water use, respectively.  Additional water use for street cleaning accounts for 0.2% of water 

use.  Assuming the municipal estimates are accurate, total unaccounted water equals 22.4% of 

water purchased from DVWD. 

Of the accounted water sold by the City, 77% is for residential use and 23% is for commercial, 

municipal, or institutional use (collectively referred to as commercial for simplicity).  Assuming 

growth rates as described above and the distribution of use, the overall increase in water use for 

the next 20 years is assumed to increase by 35%.  In terms of gallons per capita per day, the 

following values are used for target design values: 

2033      Gallons per Minute  Gallons per Capita per Day (pop. 3918) 

  ADD         597 gpm       286 gpcd 

  MDD      1,553 gpm       744 gpcd 

  PHD      2,985 gpm    1,430 gpcd 
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6. Design Criteria and Level of Service 

The City’s goals for level of service are designed to meet or exceed State requirements. 

 Deliver water that meets or exceeds State water quality requirements 

 Maintain 42 psi in water system during Maximum Day Demand (MDD) 

 Maintain 20 psi residual pressure when a fire hydrant is in use 

 Maximum velocity in pipes to not exceed 4.5 fps under Maximum Day Demand (MDD) 

 Maximum velocity in pipes in commercial zones to not exceed 7.5 fps under fire flow 

conditions 

 Maintain tank storage that equals the Maximum Day Demand (MDD) plus the volume 

required for the highest demand fire flow. 

 Minimum distribution pipe size to be 8” for residential (with exceptions for 6” pipe) and 12” 

for commercial 

 Fire hydrants to be distributed within 500 feet of all properties 

 Maintain water system in a serviceable condition. 

 

7. Financial Analysis 

The City’s water system draws in revenues by two methods – fees for water service and System 

Development Charges (SDC’s).  Fees for water service cover the day‐to‐day costs of the water 

system (service, personnel, maintenance, and repairs).  Replacement costs of the water system 

are not covered.  Some components of the system are beyond their service life, but still function 

adequately.  There is a SDC water fund, but it is small and is limited to the amount of 

development within the water system boundary. 

The City’s water use fees are 50% more than DVWD, but 11% cheaper than the City of Prineville’s 

rates.  Recently, DVWD has increased their water delivery price by over 20% to the City.  The City 

has also raised their water use rates by 4.5%. 

SDC fees by the City are almost always substantially more than DVWD (the exception being a 

3/4”x5/8” meter) but substantially less than the City of Prineville.  Assuming complete infill 

development with similar development characteristics, the future SDC revenue potential is 

$500,000. 

Most small municipalities have significant challenges to meet State requirements and to keep 

their water system updated.  There are a number of loans and grants available for small 

municipalities to assist with water system improvements. 

8. Analysis, Conclusions, and Recommendations 

The water system was modeled and analyzed under Peak Hourly Demand (PHD).  For domestic 

use, the system performs well.  The most recent fire flow analysis and water system modeling 

demonstrates substandard residual pressure, excessive pipe velocities, and low flow capacity 
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under fire flow conditions.  Most all of these deficiencies are caused by insufficient pipe 

diameter. 

The City delivers water with good quality and has ample supply.  DVWD’s water supply is 

adequate for the City’s growth over the next 20 years.  Necessary water storage is sufficient for 

the City when combined with DVWD’s storage. 

Unaccounted water needs to be minimized to the state standard of 15%.  Municipal water use 

should be metered and monitored to identify leaks in park irrigation systems and ensure 

accurate use.  There is potential reasonable savings in this regard. 

Recommended improvements in this report focus on improving fire flow in the City and service 

to the Madras ‐ St. Charles Hospital. 
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Section	1	–	Introduction	

1.1 Background Information 

Madras is the county seat of Jefferson County, Oregon and was incorporated in 1910.  Elevations 

range from 2,400 to 2,242 feet and it is located where U.S. Highways 26 and 97 intersect.  Willow 

Creek flows intermittently though the city limits. 

Madras has an arid climate and averages 9.5” of precipitation annually.  In January, the average 

minimum and maximum temperatures are 22.1 and 41.7 degrees Fahrenheit, respectively.  In 

July, the average minimum and maximum temperatures are 45.1 and 87.1 degrees Fahrenheit, 

respectively. 

The 2010 U.S. census counted a 

population of 6,046 for the City 

of Madras.  For further 

information about demographic, 

economic, and other 

characteristics, please refer to 

the City’s “Madras 

Comprehensive Plan”.  

There are two domestic water 

suppliers within Madras’ city 

limits:  City of Madras Public 

Works and the Deschutes Valley 

Water District (DVWD).  The City 

of Madras’ water system has 

approximately900 services 

within the city limits. 

DVWD is a supplier of domestic 

water to the Cities of Madras, Culver, and Metolius, as well as parts of unincorporated Jefferson 

County.  Their water is supplied by Opal Springs and three nearby artesian wells.  DVWD’s water 

source is exceptionally pure and was estimated by the USGS to be 1,000‐4,000 years old.  Further 

studies indicate the Opal Springs aquifer is not influenced by surface water.  DVWD does not 

filter or treat its water source because it is very pure.  Occasional chlorination is necessary in 

DVWD’s storage tanks and piping to prevent coliforms from building up. 



      City of Madras Water Master Plan 
 

Section 1 ‐ Introduction    2 
 

City of Madras Public Works supplies water to approximately half of the city – the remainder 

being supplied by DVWD.  Historically, water from the City has been supplied by City wells, the 

North Unit Irrigation 

Canal, and DVWD.  

Water is no longer 

supplied by the 

North Unit Irrigation 

Canal and the 

filtration plant that 

treated the water 

was demolished.  The 

City currently has 

three wells (noted as 

#1, #2, and #3), two 

of which are capable 

to serve the City (#2 

and #3).  Wells #2 

and #3 are a 

supplemental source 

of water for the City 

and only used during 

high demand or 

emergency 

situations.  Well #1 is 

inactive and not connected to the City’s system.  The City also has a million gallon storage tank 

located on SE Adams Street. 

Water is supplied to the City’s services through three connections to DVWD’s transmission lines.  

DVWD’s water sources are more than adequate to supply peak water demand required by the 

City’s system. 

The previous approved water master plan was prepared by Century West Engineering in 1980. 

1.2 Purpose of Master Plan 

The purpose of this Water Master Plan is to adequately assess the existing water system and 

outline a plan to provide adequate water service over the next 20 years.  This plan satisfies 

requirements by the Oregon Health Division for water master plans. 

The specific goals of this water master plan are: 

 Evaluate the City’s existing water system and determine any present deficiencies 

 Estimate future water system demands 

 Evaluate the capacity and the capability of the existing system to meet future needs and 

regulations. 

 Provide recommendations for needed improvements for future and present needs. 

 Discuss potential financing options to pay for needed improvements. 
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This master plan includes system improvements that may be required to comply with the 

Environmental Protection Agency (EPA), the Oregon Health Division (OHD), and the Oregon 

Water Resource Department (OWRD). 

Specific elements of this water master plan include: 

 Study area characteristics including land use and population trends and projections 

 Description of the existing water system including sources, storage, and distribution 

 Existing regulations, rules, and plan requirements 

 Present water usage quantities 

 Projected water demands 

 Evaluation of the existing water system 

 Improvement alternatives and recommendations with associated costs 

 Summary of recommendations 

 Development of a financing program for capital improvements and on‐going operation and 

maintenance requirements. 

 Maps of the existing water distribution system and recommended improvements. 

 

1.3 Authorization 

In December, 2012, the City of Madras retained Devco Engineering, Inc. to prepare an updated 

Water System Master Plan that meets the requirements of OAR 333‐061‐0060 and the Oregon 

Health Division for an approved master plan. 
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Section	2	–	System	Planning	and	Study	Area	

2.1 Planning Period 

The planning period for this Water System Master Plan is 20 years, ending in 2033.  A twenty 

year planning period is consistent with current State requirements. 

Projections for future growth and demands are made with the best available information.  This 

report recommends a cursory review of this report every five years by City staff.  Amendments to 

the report shall be necessary if future growth and demand varies substantially with this report’s 

projections. 

2.2 Planning and Study Area 

The Planning and Study Area consists of the City’s Water System Service Area, which is 

approximately 411 acres.  The City’s Water Service Area is completely surrounded by the DVWD 

service area.  

The Water System Service Area has changed over time.  In 1993, the City of Madras and DVWD 

prepared a map delineating the boundaries between the service areas (see next sheet).  This 

area included roughly460 acres for City water service.  Over the past 20 years, the City has grown 

and actual service has not always been provided according to the 1993 map.  Developers along 

the City’s water service boundary generally have been able to choose between either water 

service provider. As part of this Water Master Plan, a new City Water Service map was prepared, 

which reflects the 411 acre boundary.  Right‐of‐ways are not included in the area. 

2.3 Land Use 

The City of Madras Water System Service Area is entirely within the City’s Urban Growth 

Boundary (UGB).  The Service Area includes residential, commercial, and institutional lands, some 

of which are vacant.  Institutional lands are included as commercial services for simplicity and to 

be consistent with the City’s meter designation.  Future system demands are limited to infill 

development.  The breakdown of land use for the Service Area is as follows: 

            Area    Services (2012) 

    Residential      191 ac.    721 

    Commercial      187 ac.    156 

    Open Space/Parks    33 ac.    * 

*‐ The City considers all meters either as residential or commercial.  There is no distinction for 

meters for parks.  City properties are not metered. 
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Previous water service boundary – 1993 
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Present Water Service Boundary 

2.4 Population 

The 2010 U.S. Census reported a population of 6,046 people for the City of Madras and the 

Portland State University Population Research Centerestimated a 2012 population of 6,260.  In 

2003, the revised Madras Comprehensive Plan estimated a city population of 7,574 in 2012.  The 

following is a table summarizing historical and projected population data. 
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The Water Master Plan is intended to serve a 20‐year period.  In 2033, the City’s Comprehensive 

Plan estimates a population of 15,653.  A comparison from 2005‐2012 indicates the 

Comprehensive Plan has overestimated population substantially.   Projecting the PSU Population 

Research Center data estimates a City population of 9,914.  This will be the projected population 

used for this report. 

The 2010 Census determined the average population per household was 2.69 persons.  An 

inventory of residential meter services estimates a total of 1,165 households served within the 

water service boundary.  This calculates to a water service population of 3,134 people, which is 

50% of the 2012 PSU Population Research Estimate of 6,260 people. 

The 2033 estimate of 9,914 people is a population 58% increase.  Using this factor can estimate 

the 2033 water service boundary population, which calculates to 4,963.  However, future growth 

within the water system boundary will be limited to redevelopment and infill growth.  An 

inventory of properties within water system boundary reveals a number of properties that can 

still be developed. 
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Residential    Commercial     

Developed    154 ac. (80%)    112 ac. (60%) 

Undeveloped     38 ac.  (20%)      75 ac. (40%) 

Assuming complete development of residential and commercial areas would assume a growth of 

25% for residential and 68% for commercial.  These increases are what will be used for modeling 

the water system over the next 20 years. 
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Section	3	–	Regulatory	Conditions	

3.1 Responsibilities as a Water Supplier 

Per OAR 333‐061‐0025, water suppliers are responsible for taking all reasonable precautions to 

assure the water delivered to water users does not exceed maximum contaminant levels, to 

assure that water system facilities are free of public health hazards, and to assure that water 

system operation and maintenance are performed as required by these rules.  This includes the 

following: 

 Routinely collect and submit water samples for laboratory analyses at the frequencies and 

sampling points prescribed by OAR 333‐061‐0036; 

 Take immediate corrective action when the results of the analyses or measurements 

indicate that maximum contaminant levels have been exceeded and report the results of 

these analyses as prescribed by OAR 333‐061‐0040; 

 Continue to report as prescribed by OAR 333‐061‐0040, the results of analyses or 

measurements which indicate that maximum contaminant levels have not been exceeded; 

 Notify all customers of the system, as well as the general public in the service area, when the 

maximum contaminant levels have been exceeded; 

 Notify all customers served by the system when the reporting requirements are not being 

met, when public health hazards are found to exist in the system, or when the operation of 

the system is subject to a permit or a variance; 

 Maintain monitoring and operating records and make these records available for review 

when the system is inspected; 

 Maintain a pressure of at least 20 pounds per square inch (psi)  at all service connections at 

all times; 

 Follow‐up on complaints relating to water quality from users and maintain records and 

reports on actions undertaken; 

 Conduct an active program for systematically identifying and controlling cross connections; 

 Submit, to the Department, plans prepared by a professional engineer registered in the State 

of Oregon for review and approval before undertaking the construction of new water 

systems or major modifications to existing water systems, unless exempted from the 

requirement; 

 Assure the water system is in compliance with OAR 333‐061‐0205 relating to certification of 

water system operators; 

3.2 Regulating Agencies 

Water use regulations considered include the Safe Drinking Water Act (SDWA) and amendments 

as administered by the Oregon Health Authority (OHA) under OAR 333, as well as water rights 

and water use regulations administered by the Oregon Water Resources Department (OWRD).  A 

brief overview of regulator considerations and their applicability to the City is presented as 

follows. 

The following are a brief summary of the regulatory requirements and standards which form the 

basis of the facility planning effort.  The requirements under Federal and State water treatment 
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regulations are summarized first, followed by a discussion of issues relating to the water system 

design standards proposed for adoption by the City. 

1. Water Treatment and Distribution Regulations and Standards 

 

Congress passed the original Title XIV of the Public Health Service Act, commonly known as 

the Safe Drinking Water Act (SDWA), in 1974, and amended it in 1986 and 1996.  The SDWA 

and the 1986 and 1996 amendments are federal water quality regulations affecting all public 

water purveyors.  Regulations under the SDWA are promulgated by the US Environmental 

Protection Agency (USEPA) and administered by the Oregon Health Division (OHA).  Some of 

the general applicable requirements of the SDWA amendments are considered in order to 

reduce the possibility that implementation of the water master plan will be in conflict with 

any known or upcoming provisions of the act.  However, this does not include all provisions 

of requirements of the SWDA or OHA, but is limited to those items which are most 

applicable to the City’s current system or which must be considered in the evaluation of 

alternatives. 

 

The Oregon Health Authority, Drinking Water Program (OHA) is the primary regulating 

authority for public drinking water systems.  The requirements of the Federal Safe Drinking 

Water Act and amendments are implemented by Oregon under the Oregon Drinking Water 

Quality Act of 1981 (ORS 448 as amended).  The State of Oregon, through OHA, has 

exercised primary responsibility for the administration of the drinking water programs in the 

State, and arrangement called Primacy.  The Oregon Drinking Water Quality Act is regulated 

by the administrative rules outlined under OAR 333‐61, Public Drinking Water Systems.  In 

practice, the Oregon Drinking Water Standards match the national standards established 

under the Safe Drinking Water Act.  OHA, under the Primacy Agreement with the USEPA, has 

up to two years to adopt each federal rule after it is finalized. 

 

As shown in Section 3.1, OAR 333‐61 outlines the responsibilities of the water suppliers, 

maximum contaminant levels and treatment requirements, sampling reporting and public 

notice requirements, operation and maintenance requirements, and cross 

connection/backflow standards.  It also contains the minimum construction standards and 

plan review requirements for construction of new public water systems and to major 

additions or modifications to existing public water systems (OAR 333‐61‐050 & 060).  OAR 

333‐61‐060 also outlines the minimum requirements for water system plans adopted by the 

community. 

 

The above is a brief overview of some of the applicable current and future drinking water 

quality standards and other applicable regulatory requirements.  This overview is for 

reference only and does not include all requirements.  Future standards described are still 

under development and are subject to change. 
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2. Drinking Water Contaminants 

 

Drinking water contaminants are any substances present in drinking water which are known 

to adversely impact human health.  Drinking water contaminants can be grouped into five 

general categories as follows: 

 

o Microbial Contaminants – such as viruses, bacteria, and parasites which can come from 

sewage treatment plants, septic systems, agricultural, and livestock operations, and 

wildlife.  It also includes turbidity. 

o Disinfectants and disinfection byproducts – chemical disinfectants used in water 

treatment to kill harmful microbes, and the chemical byproducts formed from the 

reaction of disinfection treatment chemicals with natural substances in the water. 

o Inorganic Chemicals – salts or metals, which can be naturally occurring or can result 

from urban stormwater runoff, industrial, or domestic wastewater discharges, oil and 

gas production, mining, or farming.  Also includes lead and copper leached into the 

water from household plumbing and fixtures. 

o Organic Chemicals – pesticides and herbicides may come from a variety of sources, such 

as agriculture, urban stormwater runoff, and residential uses.  Also includes synthetic 

and volatile chemicals which are used in industrial processes and petroleum production 

and can also come from gas stations, urban stormwater runoff, and septic systems. 

o Radiological Contaminants – which can be naturally occurring or result from oil and gas 

production and mining operations. 

 

Every drinking water system is vulnerable to microbial or chemical contaminants of one type 

or another from a variety of sources.  Disease‐causing microorganisms (bacteria, viruses, 

protozoa) can be present in surface water (lakes and streams) or from groundwater (wells or 

springs) from human or animal feces.  Microorganisms can also enter the water system 

through pipe breaks or cross connections.  Organic chemicals (industrial solvents, pesticides) 

are generally man‐made and can enter drinking water supplies as a consequence of chemical 

production, storage, use, or disposal in the water source area.  Inorganic chemicals can be 

introduced by human activities (nitrate from fertilizer) but more often result from natural 

occurrence in rocks, soils, and mineral deposits (radon, arsenic).  Drinking water treatment 

which is essential to remove microbes and chemicals can also add or form contaminants in 

drinking water, such as disinfectant chemicals themselves, byproducts of disinfectants with 

other materials in the water, and treatment chemicals used in filtering water.  Finally, water 

storage tanks, pipes, and household plumbing that are in direct contact with water can 

contribute contaminants from either the material used in the tanks and pipes or from 

internal coatings used to protect the materials from contact with the water (lead and 

copper, organics) 

 

There are now national drinking water quality standards for over 91 different contaminants.  

Many of the provisions of the drinking water standards apply to the water system regardless 

of whether it has a surface water source or a groundwater source.  However, a number of 

current and anticipated future requirements are more specifically related to the type of 

water source utilized.  For an overview of other current requirements common to all water 

systems, consult the OHAwebsite at http://public.health.oregon.gov/HealthyEnvironments/DrinkingWater. 
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3. Groundwater 

 

Historically, the majority of the drinking water quality standards did not specifically address 

groundwater, since groundwater was viewed as less susceptible to some types of 

contamination than surface water.  However, groundwater quality and treatment has come 

under increased scrutiny as the regulatory agencies have developed a greater understanding 

of the potential for contamination.  Once a groundwater aquifer is contaminated, it is far 

less practical to clean up than a surface water source. 

 

a. Groundwater Disinfection 

 

On October 11, 2006, the USEPA finalized the Ground Water Rule (GWR).  The rule 

targets utilities that provide water from underground sources and required greater 

vigilance for potential contamination by disease‐causing microorganisms.  This rule took 

effect on December 1, 2009.  In Appendix B‐1 is an article from the Pipeline newsletter 

that highlights requirements of this rule 

 

4. Surface Water 

Regulations for surface water treatment are not applicable because the City of Madras 

either purchases water from the Deschutes Valley Water District or pumps groundwater 

from their own wells. 

5. Consumer Confidence Reports 

 

On August 19, 1998, the USEPA published the final rule requiring every community water 

system to prepare and provide customers an annual consumer confidence report (CCR).  This 

rule was mandated by the 1996 amendments to the Safe Drinking Water Act and became 

effective as of September 18, 1998.  A CCR is a report card for customers on the quality of 

water delivered by the water system. 

 

Community water systems must prepare an annual consumer confidence report on source 

water and the levels of contaminants found in drinking water.  The report must be mailed to 

all customers; however the Governor may allow a system serving fewer than 10,000 people 

to publish the report in a local newspaper rather than mailing it.  Governors may allow 

systems serving fewer than 500 to notify customers that a report is available.The most 

recently issued Consumer Confidence Report issued by the City is included in Appendix B‐2. 

 

Section 3.3 City Regulations 

Current City water system development standards are found in the Public Improvement Design & 

Construction Standards (Adopted by Ordinance No. 848 on December 11, 2012).  Refer to this 

document for the most current standards.  The City’s policy for administering their domestic 

water system is found under Ordinance No. 484.  Copies of these can be found in Appendices B‐3 

and B‐4. 
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Section	4	–	Existing	Water	System	

4.1 Background 

The City of Madras was incorporated in 1910.  Domestic water supply for the City has been 

provided by wells, DVWD, and the North Unit Irrigation District in the past.  Most of the 

distribution system was originally constructed in 1930 and many of these pipes have been 

replaced at least once.  The City has three wells, of which only two are operational. 

4.2 Water Sources 

Deschutes Valley Water District Supply 

DVWD is the primary source of water to the City of Madras via three tie‐ins: 

 City Reservoir on Adams Street (South Tie‐In) 

 Intersection of Kinkade and A Street (North Tie‐In) 

 Intersection of Lincoln and I (3rd Tie In) 

The City of Madras has been receiving water from DVWD since 1950.  DVWD’s water originates 

from Opal Springs and three artesian wells which produce 121,000 gpm.  Their current water 

rights for the Opal Springs area allows them to pump 11,539 gpm, which exceeds the combined 

capacity of all pumps operated by DVWD (7,750 gpm).  The current DVWD water system master 

plan states DVWD intends to increase their water rights by 8,976 gpm by 2020 for future 

population growth. 

Between 2006‐2012,the distribution of water supplied to the City is as follows: 

  South Tie‐in:    86% 
  North Tie‐in:    14% 
  Well #3:   ~0% (Minimal use between 2006‐08, no use since 2008) 
  Well #2 & 3rd Tie‐in:  0% (No use reported) 
 
During months where irrigation is used (May through October), the distribution of supply does 

not vary much: 

  South Tie‐in:    84% 
  North Tie‐in:    16% 
  Well #3:   ~0% (Minimal use between 2006‐08, no use since 2008) 
  Well #2 & 3rd Tie‐in:  0% (No use reported) 
 

As shown, the primary water supply to the City is through the South Tie‐In.  The North Tie‐in 

supplies supplemental water, but limits water pressure to 45psi with a pressure reducing valve.  

Increasing the pressure to 50‐60psi will cause leaks within the City’s pipes. 

The most recent purchase agreement between the City and DVWD was approved in May, 2013 

(See Appendix A‐4) 
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Well #1 

Well #1 was drilled in 1910 and is no longer operationalnor connected to the water system.  It is 

located near the intersection of 7th and Jefferson Streets.  This well is not connected to the City’s 

water distribution system, but has an 8” casing installed to a depth of 392 feet.  In 1953, the 

static water level is at 343 feet below ground surface and a drawdown of 37 feet was observed at 

a pumping rate of 150 gpm.  The Water Right for this well was registered with the State in 1958 

for 150 gpm(See Appendix A‐1). 

Well #2 

Well #2 was drilled in 1966 and is connected to the water distribution system.  It is also located 

outside the City limits near the intersection of 7th and Jefferson Streets.  The well has 12” and 16” 

casings installed throughout with perforations from 424 to 400 feet depth.  The total depth of 

Well #2 is 800 feet.  At the time it was drilled, the static water level was 326 feet below ground 

surface.  Drawdowns of 47, 38, and 27 feet were observed at pumping rates of 470, 345, and 218 

gpm when the well was tested in 1966. 

Well #2 discharges through a 6” steel pipe to a sandfilter treatment system.  After treatment, the 

water is discharged through a 5” pipe to an 8” steel transmission line and then into the City’s 

distribution system. 

Well #2 is used by the City for emergency water supply, but has not supplied water to the City in 

over eight years.  Public Works staff tests and operates regularly to ensure it can be used as 

needed.  The Water Right for this well was registered with the State in 1977 for 386 gpm (see 

Appendix A‐2). 

Well #2 has a concrete block well house which houses a Berkley model well 100 hp well pump.  

Pressure at the well‐head is approximately 100 psi and has a discharge rate of 385 gpm under 

normal flow conditions.  Well #2 is controlled manually by the hand position of the selector 

switch. 

Well #2 is equipped with a sandfilter filtration system in a masonry block building that requires 

repair.   

Well #3 

Well #3 was drilled in 1972 to a depth of 477 feet and has 12” and 16” casings installed with 

perforations from 404 to 408 feet, and 421 to 471 feet.  The static water level for the well is 216 

feet below ground surface.  The well is located west of the City’s Public Works buildings near the 

intersection of 1st and B Streets.  Water rights for this well were registered with the State in 1979 

for 404 gpm under Certificate G‐5547(See Appendix A‐3). 

Well #3 has a concrete block well house and a Berkley 75hp well pump that can deliver 300 gpm 

into the water system at 100 psi.  This well automatically turns on if the pressure in the City’s 

water distribution system drops below 88 psi and turns off once the pressure reaches 92 psi.  

Meter readings for Well #3 are read regularly and reported to the Oregon Water Resource 

Department.  The well last supplied water to July, 2008. 
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4.3 Current Water Storage 

The City of Madras has a 1 million gallon welded steel storage tank that was installed in 1950 on 

Adams Street.  In 1979, there was a blowout 25 feet above ground level that was sealed.  In 

2009, the storage tank was cleaned and inspected.  This storage tank is supplied by a DVWD tie‐

in and gravity feeds the City’s distribution system.  The height of the tank is 40 feet tall, but a 

transducer senses pressure and maintains the storage in the tank to 32.5 feet. 

Deschutes Valley Water District also has numerous storage tanks that can provide emergency 

water supply to the City of Madras.  The combined capacity of the DVWD’s storage 16,171,000 

gallons, of which 100,000 gallons is below the City’s elevation.  Combining DVWD’s storage 

capacity and the City’s equates to 3,367 gallons of storage per water service. 

4.4 Current Distribution System 

The City of Madras owns nearly 20 miles of water main ranging from 2” to 12” diameter as 

summarized below: 

    Size      Length    Material (Generally) 

    2”      13,962’    Galvanized  
    4”      16,937’    Steel 
    6”      50,729’    Steel or PVC 
    8”      10,442’    Steel or PVC 
    10”      9,394’    PVC or Ductile Iron 
    12”      2,684’    PVC or Ductile Iron 

    TOTAL      104,148’ 

4.5 Fire Hydrants 

The City also owns and maintains 95 fire hydrants, eleven of which are not equipped with a 

steamer fitting.  Jefferson County Fire District #1 tests the fire flow of fire hydrants within their 

district generally on an annual basis. 
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Section	5	–	Water	Use	and	Projected	Demand	

5.1 Description and Definitions 

Water demand is the quantity of water delivered to the system over a period of time to meet the 

needs of consumers and to supply the needs for firefighting.  Virtually all water systems have 

some amount of leakage in the system that cannot be economically removed and total demand 

includes some leakage.  Demand varies seasonally with the lowest usage in winter months and 

the highest usage during the summer months.  Variations in demand also occur with respect to 

time of day with higher usage occurring during the morning and early evening periods and lower 

usage during night hours. 

Water demand is described below in the following terminology: 

 Average Annual Demand (AAD) – The total volume of water delivered to the system in a full 

year expressed in gallons.  When demand fluctuates up and down over several years, an 

average is used. 

 Average Daily Demand (ADD) – The total volume of water delivered to the system over a 

year divided by 365 days.  The average use in a single day expressed in gallons per day. 

 Maximum Daily Demand (MMD) ‐ The gallons per day average during the month with the 

highest water demand.  The highest monthly usage typically occurs during the summer 

months. 

 Maximum Day Demand (MDD) – The largest volume of water delivered to the system in a 

single day expressed in gallons per day.  The water supply, treatment plant, and transmission 

lines should be designed to handle the maximum day demand.  The value is not measurable, 

but is estimated with a factor of 2.6. 

 Peak Hourly Demand (PHD) –The maximum volume of water delivered to the system in a 

single hour expressed in gallons per day.  Distribution systems should be designed to 

adequately handle the peak hourly demand.  During this peak usage, storage reservoirs 

supply the demand in excess of the maximum day demand.  This value is not measurable, 

but is estimated with a factor of 5.0. 

Demands described above are expressed in gallons per day (gpd).  The demands can be divided 

by the population served to determine a demand per person per day or demand per capita per 

day which is expressed in gallons per capita per day (gpcd).  Per capita demands can be 

multiplied by future population projections to determine future water demands. 

Section 5.2 Current Water Demand 

Water Supply & Consumption 

The analysis of water supply consumption is based on DVWD billings to the City of Madras and 

City well records beginning in January 2006 and ending in December 2012.  Also available are City 

billing records from 2009‐2012.The billings and well records allow for the calculation of 

unaccounted water (water loss) when compared with billings by the City of Madras to city 

residents.  Water, in the City’s water system, is consumed by residential, commercial, and 

municipal users.  All known connections are metered and meter services are read once per 
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month.  Water use by the City is not recorded.  As of December 2012, there are a total of 877 

connections. 

The following graph and tables show the month by month water delivered by DVWD, produced 

in the City’s wells, and average annual demand from 2006 to 2012. 
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As shown in the above table, the annual consumption ranges approximately from 214 to 245 

million gallons per year. This is equivalent to 584 to 667 thousand gallons per day (average). 

The average annual demand from 2006‐2012 (AAD) is 232,370,943 gallons per year.  The average 

daily demand from 2006‐2012 (ADD) is 636,766 gallons per day. 

The average annual consumption has decreased 12% between 2006 and 2012.  Between 2006 

and 2011, the average annual consumption has decreased 5%. 

Monthly consumption averages 19.4 million gallons between 2006 and 2012.  The highest 

average monthly consumption occurs in July or August and is 38.3 million gallons.  The lowest 

average monthly consumption occurs generally in February or March and is 8.6 million gallons.  

The following table and chart show the Maximum Daily Demand (MMD) and Minimum Daily 

Demand. 

 

 

 

 



City of Madras Water Master Plan 
 

Section 5 ‐ Water Use and Projected Demand    6 
 



City of Madras Water Master Plan 
 

Section 5 ‐ Water Use and Projected Demand    7 
 

5.3 City Water Sales 

Water is purchased from DVWD and then sold to private entities and other public agencies.  

Water used by the City of Madras for their buildings, parks, and other uses is not metered. 

There is a substantial difference between the water purchased and produced by the City of 

Madras, and the water the City of Madras sells.  We can estimate the usage of water by the City 

and the amount of water the City uses for irrigating its parks and planter strips.  The remainder is 

considered unaccounted water.  Unaccounted water is lost due to leakage in the distribution 

system, water used for system flushing, fire‐fighting, and unauthorized use. 

According to State standards, municipalities should take efforts to minimize unaccounted water 

to 15%.  If 15% is achieved, then measures should be taken to reduce the loss to below 10%. 

 

As shown in the chart above and the table on the following page, the City of Madras has 

substantial unaccounted for water.  Between 2009‐2012, unaccounted for water and municipal 

use makes up 25% of water purchased; however the trend has been increasing since 2009.  

Unaccounted and municipal use water makes up nearly 30% of water purchased from DVWD in 

2012. 

    Water use for municipal buildings and parks within the City's water system is    

    unmetered. The City has two municipal buildings (City Hall and Public Works) and we  

    can assume municipal building usage is comparable to a C2 water connection. Average  

    water use by two C2 water connections equal 228,128 cubic feet, or 0.8% of water  

    purchased from DVWD in 2012. 
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    Per the City Streets Supervisor's estimates, the City uses 352,850 gallons or 47,172 cubic 

    feet annually. This equals 0.2% of water purchased from DVWD in 2012.  

    Some City parks are irrigated through City water and are unmetered. Other City Parks  

    are irrigated through DVWD water and are metered. The City Parks Supervisor provided  

    an estimate of areas irrigated by City Water and DVWD water. Applying the same rate of 

    irrigation from DVWD irrigated parks to City watered parks gives a reasonable estimate  

    of municipal water use for parks. The City is estimated to use 1,753,500 cubic feet of  

    water for park irrigation during a year. This accounts for 6.1% of all water purchased  

    from DVWD in 2012. 

    Adding up municipal water use equals 7.1% of water purchased from DVWD. Water sold 

    by the City equals 70.5% of water purchased; therefore unaccounted water equals  

    22.4%. The state standard is 15%. 
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5.4 Target Design Values 

In 2012, the City of Madras had 645 single family residential meter services.  The estimated 

number of persons per household for the City of Madras is 2.69 (based off of the 2010 census).  

In 2012, these 645 residences consumed an average of 314.8 gallons/day/meter.  This calculates 

to an average of 117 gallons/day/capita.  Including all residences (multifamily and single family, 

total = 1116) reduces the average to 110 gpcd.  Taking all water usage (residential, commercial, 

and unaccounted for water) and dividing by the estimated population yields an average of 

212gpcd.  Average per capita water use for Oregon was calculated to be 207 gpcd according to 

the 2000 US Geological Survey (Circa 1268), when including all water use. 

Data is not available from the City of Madras for the Maximum Day Demand (MDD) or the Peak 

Hourly Demand (PHD).  Factors of 2.6 and 5.0 will be applied to the Average Daily Demand (ADD) 

to determine the MDD and PHD, respectively.  

As calculated in the previous section, the ADD is 212gpcd (including unaccounted water).  The 

ratio of MMD to ADD is 1.94 and the MDD to ADD ratio is 2.6.  A peaking factor of 5.0 is used to 

estimate the Peak Hourly Demand (PHD). 

2012    GPCD   

ADD    212 

MDD    551 

PHD    1,060 

Projected Water Demand 

Using the previous sections calculations for growth (an overall increase of35%), this factor will be 

applied to the MDD and PHD for estimated 2033 values.  Projected water demand also assumed 

per capita usage will remain constant.  The general trend over the past six years is reduced water 

use per capita.  Assuming constant per capita use will provide a more conservative result. 

2033    GPCD   

ADD    286 

MDD    744 

PHD    1,430 
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Section	6	–	Design	Criteria	and	Level	of	Service	

6.1 Design Life of Improvements 

The design life of a water system component is generally referred to its service life.  The selection 

of a design life is an estimate based on several factors including type and intensity of use, type, 

and quality of materials used in construction, and quality of workmanship during installation.  

Estimated service life and actual service life will vary based on above factors.  The establishment 

of a design life provides a realistic projection of service upon which to base an economic analysis 

of new capital improvements. 

The planning period for this Water System Master Plan is 20 years, ending in 2033.  The planning 

period is the timeframe during which the recommended water system is expected to provide 

sufficient capacity to meet the needs of all anticipated users.  The required system capacity is 

based on population, water demand projections, and land‐use considerations. 

The typical design life for system components are discussed below. 

Pumping Equipment and Structures 

Major structures and buildings have a service life of 50 years.  Pump equipment is anticipated to 

have a service life of 20 years.  Well #2 has a pump that is 46 years old and Well #3 has a pump 

that is 36 years old and both are serviceable.  However, these pumps are generally used just for 

testing. 

Water Distribution Piping 

Water distribution piping has a service life of at least 50 years, but PVC and ductile iron piping 

can have a service life up to 100 years.  Steel pipes can exhibit corrosion and leakage within 30 

years.  There are very few records on the age of the City’s distribution system; however it is 

holding up well.  The service life for distribution piping used will be 80 years. 

Water Storage 

Steel tanks generally have a service life of at least 60 years and can be extended by frequent 

maintenance and painting.  The City’s current storage tank has been in service for 63 years and 

has proved serviceable during that timeframe.  In 1979, a leak was repaired.  The tank was 

cleaned and inspected in November, 2009.  Because of frequent maintenance, a service life of 

100 years will be used for the City’s storage tank. 

6.2 Sizing and Capacity Criteria 

Demand projections presented in the previous chapter are used to plan water system 

improvements for the next 20 years.  The various components of the water system demand are 

used to size different improvements. 
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Connections to DVWD 

DVWD provides water to the City via three tie‐ins.  Two of the tie‐ins have provided adequate 

water service to the City for over five years.  The third tie‐in is supplemental.  These three tie‐ins 

are able to distribute the Maximum Day Demand (MDD) of the water system over the 20 year 

planning period.  This amount was calculated to be 1,655,592 gallons/day (1,150 gpm) in 2012 

and is projected to be 2,235,049 (1,552 gpm) gallons/day in 2033. 

DVWD has the capacity to pump 7,750 gpm presently, which is five times the 2033 MDD. 

Well Pumps 

The City’s well pumps are supplementary to the City’s water system.  Well #2 can contribute 385 

gpm and Well #3 can contribute 300 gpm to the City’s water system.This is adequate to supply 

the 2012 ADD (442 gpm) and the 2033 ADD (597 gpm) under emergency circumstances. 

Water Storage 

Storage reservoirs within the distribution system provide at least five important services: 

1. Provide a reservoir supply of water to draw upon during short term peak system 

consumption. 

2. Allow parts of the system to be shutdown for repairs or maintenance. 

3. Assist keeping the system pressures reasonably constant throughout the system. 

4. Provide a reserve supply of water to meet fire demands. 

5. Add to system reliability and operational flexibility. 

Total storage capacity must include reserve storage for equalization, emergency, and fire 

suppression. 

 Equalization storage should typically be set at 25% of the MDD to balance the difference 

between peak hourly demand and the supply capacity so these variations in demand are not 

imposed on the water supply source. 

 

 Emergency storage is required to protect against a total loss of water supply, which would 

occur with a broken transmission line, equipment breakdown, or natural disaster.  At a 

minimum, the emergency storage volume should be equal to 75% of the MDD assuming 

water use is restricted during times of emergencies. 

 

 Fire reserve storage is needed to supply fire flows throughout the water system to fight 

major fires.  The fire reserve storage is based on the maximum flow and duration of flow to 

suppress a major fire.  The guidelines published in the “Fire Suppression Rating Schedule” by 

the Insurance Services Office (ISO) are typically used to determine the required fire flow and 

fire reserve storage.  Generally, fire flows of 1,000 to 1,500 gpm are sufficient for one to two 

dwelling units not exceeding two stories in heights.  Commercial, industrial, and institutional 

buildings require higher flows.  Determination of these flows is unique to each building 

under consideration and involves detailed surveys of construction (type and area), 
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occupancy (combustibility), exposure (construction type, distance, length/height of wall), 

and communications (opening). 

The ISO also classifies fire protection capabilities on a numerical basis, called the Public 

Protection Classification (PPC) with Class 1 representing exemplary protection and Class 10 

indicating less than minimum protection.  The Public Protection Classification is determined from 

a complex analysis of the City’s capabilities to receive and handle fire alarms, the strength of the 

fire district, and the adequacy of the fire supply.  Analysis of the water supply system is further 

divided into equal parts of: 1) supply capabilities, 2) hydrant size, type, and installation, and 3) 

inspection and condition of the hydrants.  For a PPC Class 8 rating or better, fire storage should 

be adequate to support needed fire flows as follows: 2 hours when less than 3,000 gpm is 

needed, 3 hours when fire flows of 3,000 to 3,500 gpm are needed, or 4‐hours when flows 

greater than 3,500 gpm are needed. 

For residential areas, the minimum recommended fire storage is 180,000 gallons to provide fire 

flows up to 1,500 gpm for a duration of 2 hours.  When significant non‐residential structures exist 

with fire‐fighting requirements greater than typical residential requirements, additional fire 

protection storage is justified. 

The largest building the City of Madras serves is Madras High School.  The estimated required fire 

flow (from the 2010 Oregon Fire Code) is 4,250 gpm for a period of 4 hours.  This building will 

govern the needed fire storage requirements 

The most resent PPC for the City of Madras was 5/8B (see Appendix C‐1). 

Existing Required Storage Capacity 

The 2012 MDD as previously defined is 1,591,914 gallons/day. 

Equalization storage (MDD*0.25) =    397,979 gallons 

Emergency storage (MDD*0.75) =     1,193,935 gallons 

  Fire storage (4,250gpm*60min/hr*4 hours) =   1,020,000 gallons 

  TOTAL:            2,611,914 gallons 

Projected Required Storage Capacity 

The 2033 MDD as previously defined is 2,547,063 gallons/day. 

Equalization storage (MDD*0.25) =    636,766 gallons 

Emergency storage (MDD*0.75) =     1,910,297 gallons 

  Fire storage (4,250gpm*60min/hr*4 hours) =   1,020,000 gallons 

  TOTAL:            3,567,063 gallons 
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Presently, the City has a one million gallon storage tank.  This is inadequate by itself.  However, 

including DVWD’s available storage (16,171,000 gallons) can supplement the needed storage by 

the City presently and in the future. 

The 2012 MDD for DVWD’s demands is calculated as 6,952,813 gallons/day. 

Equalization storage (MDD*0.25) =      1,738,203 gallons 

Emergency storage (MDD*0.75) =       5,214,610 gallons 

  Fire storage (4,250gpm*60min/hr*4 hours) =   1,020,000 gallons 

  TOTAL:            7,972,813 gallons 

This available present storage for DVWD is over 16,000,000 gallons.  Assuming a 60% growth rate 

would yield the following: 

The 2033 MDD for DVWD is calculated to be 11,124,500 gallons/day 

Equalization storage (MDD*0.25) =      2,781,125 gallons 

Emergency storage (MDD*0.75) =       8,343,375 gallons 

  Fire storage (4,250gpm*60min/hr*4 hours) =   1,020,000 gallons 

  TOTAL:                      12,144,500 gallons 

For the purposes of the City of Madras’ water system, there is adequate storage for the next 

twenty years. 

Distribution System 

The distribution system is to be sized for fire flows and the 20‐year population demand.  All 

pipelines should be large enough to sustain a minimum residual pressure of 20 psi under fire flow 

conditions and  or 42 psi during normal usage (City requirements).  Velocity in distribution lines 

shall be less than 4.5 feet per second during peak usage hour for residential areas.  Distribution 

lines in commercial areas shall have velocities under7.5 feet per second for peak hourly flows 

under fire flow conditions.  Minimum pressure should be 20psi at all times even under fire flow 

conditions. 

Minimum main size should be 8” for residential (6” with no hydrant connections) and 12” for 

commercial areas.  Many of the existing City water lines are 2” and 4” diameter.  As water mains 

are replaced over time, these should be upsized to a minimum 8” diameter. 

Distribution laterals mains should be looped where possible. 

Fire Flows 

Requirements for firefighting at any point will vary between 500 gpm (min.) to 12,000 gpm for a 

single fire.  General single family dwellings are estimated to require a fire flow of 1,500 gpm.  

Multiple fires will place a greater demand on the distribution system.  A municipality must 
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continue to serve its domestic, commercial, and institutional customers during a fire event.  The 

Insurance Services Office (ISO) recommends the fire system be able to operate with the 

remainder of the potable water system operating at the MDD. 

Fire hydrants should be spaced at a maximum distance of 500 feet.  

6.3 Level of Service Summary 

Goals for the level of service for the City Of Madras Water System are summarized as follows: 

 Deliver water that meets or exceeds State water quality requirements 

 Maintain 42 psi in water system during Maximum Day Demand (MDD) 

 Maintain 20 psi residual pressure when a fire hydrant is in use 

 Maximum velocity in pipes to not exceed 4.5 fps under Maximum Day Demand (MDD) 

 Maximum velocity in pipes in commercial zones to not exceed 7.5 fps under fire flow 

conditions 

 Maintain tank storage that equals the Maximum Day Demand (MDD) plus the volume 

required for the highest demand fire flow. 

 Minimum distribution pipe size to be 8” for residential (with exceptions for 6” pipe) and 12” 

for commercial 

 Fire hydrants to be distributed within 500 feet of all properties 

 Maintain water system in a serviceable condition. 
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Section	7	–	Financial	Analysis	

This section will analyze the existing financial characteristics of the City’s water system.  The 

City’s 2013‐14 budget anticipates $502,128 in revenues and $496,033 in expenditures.  No 

capital improvement plans are included in this budget.  Relevant portions of the budget are 

included in Appendix E for reference. 

7.1 Revenues 

Over 90% of revenue for the water system comes from sales.  The 2013‐14 budget anticipates 

over $450,000 in water sales.  In 2012, the City had $428,451.34 in water sales.  The increase in 

anticipated sales is due to the 4.5% increase in water sales. 

For 2013‐14, water sales are charged as follows:  $24.45 for the first 500 cubic feet, then $1.25 

for each 100 cubic feet thereafter.  DVWD charges $18.00 for the first 700 cubic feet, then has a 

rate progression that starts with $0.80 for each 100 cubic feet up to 2,500 cubic feet.  The City of 

Prineville has a variety of different water charge classifications, but a ¾” meter costs 

$16.24/month plus $1.69 per 100 cubic feet thereafter. 
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7.2 Costs 

The 2013‐14 budget anticipates $496,033 in expenditures.  Of this amount, water purchases 

from DVWD ($149,865) and compensating public works staff ($137,003) are the largest 

expenses.  Also of note is a $30,000 operating contingency and $16,000 dedicated to repairs and 

maintenance. 

In 2012, the City of Madras paid $133,451.77 to DVWD for water purchases.  This was based on 

the 2010 agreement of $5,000 per month and $0.223/100 cubic feet.  In May, 2013, the City and 

DVWD agreed to a new purchase agreement at $6,000/month and $0.283/100 cubic feet.  Using 

2012 quantities, this would equate to a yearly purchase of $152,916.18 or a 24% increase in cost. 

System Development Charges 

In the 2013‐14 budget, the City had $50,000 from previous collected system development 

charges (SDC’s).  This fund is for capital water improvement projects that will benefit the whole 

system. 

SDC’s are collected for residential and commercial improvements.  Present SDC charges are 

based on the meter size for the development.  Below is a table comparing the City of Madras 

with DVWD and the City of Prineville SDC Rates and are as follows: 

 

Future growth within the City’s water system boundary will generate additional system 

development charges.  Assuming growth rates from Section 2within the water system, the 

estimated income from System Development Charges at the current rate would generateabout 

$500,000 over the next 20 years. 
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7.3 Replacement of Existing System 

The following table provides an estimated annual cost of existing water system replacement.  

These are the costs that must be set aside to replace components of the system when their 

service life is exhausted. 

 

The above costs include labor to replace the component – which can be estimated to be 20‐40% 

of the above cost. 

7.4 Financing Options 

Most communities are unable to finance major infrastructure improvements without some of 

governmental funding assistance, such as low interest loans or grants.In this section, a number of 

major Federal and State funding programs appropriate for the recommended improvements are 

discussed.Projects are usually funding by a combination of grant, loan and local funds. 

A brief description of the major Federal and State funding programs that are typically utilized to 

assist qualifying communities in the financing of infrastructure improvement programs is given 

below.  Each of the government assistance programs has its own particular prerequisites and 

requirements.  These assistance programs promote such goals as aiding economic development, 

benefiting areas of low to moderate‐income families, and providing for specific community 

improvement projects.  Not all communities or projects may qualify for each of these programs 

because of their unique requirements. 

Oregon Community Development Block Grant (OCDBG) Program 

The Oregon Economic and Community Development Department (OECDD) administers the 

State's annual federal allocation of CDBG funds. Funds for the program come from the U.S. 

Department of Housing and Urban Development.   OCDBG funds under the Public Works 

category are targeted to water and wastewater systems. 

The national objective of the program is the development of viable urban communities by 

providing decent housing and a suitable living environment and expanding economic 
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opportunities ‐ principally for persons of low and moderate income.  "Low income" means 

income that is equal to or less than 50% of the area median, adjusted by family size. "Moderate 

income" means income that is equal to or less than 80% of the area median, adjusted by family 

size.  The State of Oregon has the following objectives for the funds it administers: 

•  Improving the availability and adequacy of public facilities and infrastructure 

•  Conserving the existing housing supply and improving housing conditions 

  •  Increasing the supply of housing affordable to low and moderate income persons ‐ 

particularly those with the lowest incomes 

•  Supporting projects that will lead to increased business  and employment 

opportunities 

Only non‐metropolitan cities and counties in rural Oregon can apply for and receive grants.  

Cities and counties may undertake projects to improve existing facilities owned by other public 

bodies, such as water or sanitary districts. A city or county can only have one CDBG application 

under consideration by the State at any one time.  Applications are not accepted when a 

jurisdiction has three or more administratively open CDGB projects.  Applications may be 

submitted year around.  Eligible activities include the following: 

•  Community Facilities 

•  Housing Rehabilitation 

•  Public Works Water and Sewer Improvements 

•  Public Works Off‐Site Infrastructure for New Affordable Rental Housing 

•  Emergency Projects 

•  Section 108 Loan Guarantees 

•  Grants for Float Loans 

In 2014, Oregon expects approximately $12 million dollars in federal funds to provide 

improvement grants to qualified applicants.  OCDBG grants are available for each of three phases 

necessary to complete water and/or wastewater system improvements; preliminary engineering 

and planning, final engineering, and construction.   Engineering costs are limited to 20% of the 

total budget.  Total public works project grants are limited to $3,000,000 for the combined total 

of all phases. Final engineering and construction costs may be combined in one grant if the 

project period is 36 months or less. Construction of new water and sewer facilities in areas 

outside the Urban Growth Boundaries (UGBs) is subject to the State Planning Goal 11 and the 

DLCD requirements in OAR Chapter 660, Divisions 11, 4, and 22.  Applicants for projects, outside 

UGB’s must include verification from their county that the proposed activities are allowed under 

current state law. 

Grants awarded may be used for the following public works projects: 
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A.  Projects which are necessary to bring municipal water and sewer systems into compliance 

with: 

  •  The requirements of the Safe Drinking Water Act or the Clean Water Act administered 

by the Oregon Health Authority (OHA) 

  •  The requirements of water quality statutes, rules or permits administered by the 

Oregon Department of Environmental Quality (DEQ) or the Environmental Quality 

Commission 

B.  Projects where the municipal system has not been issued a notice of non‐compliance from the 

OHA or DEQ, the department may determine that a project is eligible for assistance upon finding 

that: 

  •  A recent letter, within the previous 12 months, from OHA or DEQ, which indicates a high 

probability that within 2 years the system will be notified of non‐compliance, and 

department staff deems it reasonable and prudent that program funding will assist in 

bringing the water or sewer system into compliance with current regulations or 

requirements proposed to take affect within the next 2 years. 

Eligible projects must meet the national objective of benefiting low and moderate‐income 

persons.  This typically means that at least 51% of residents must have low or moderate incomes 

based on the 2000 Census data or local survey.  In addition, the average residential water/sewer 

service rate (fee) should be approximately equal to 1.75% of the community median household 

income (MHI), taking into account any increases necessary for the intended project.  This average 

water/sewer rate may include monthly use fees, and other local fees used specifically to  finance 

the system, including  any special levies on taxable property within the system's service area 

being used to pay for the system. 

Projects eligible for funding must be to solve problems faced by current residents, not projects 

intended to provide capacity for population and economic growth.   CDBG funds may be used in 

projects that are needed to benefit current residents but which will be built with capacity for 

future development.   In these cases, the CDBG participation is limited to that portion of the 

project cost that is necessary to serve the current population. 

For additional information on the OCDBG programs, call 1‐800‐233‐3306 or visit the OECDD 

website at http://www.orinfrastructure.org/. 

Water/Wastewater Financing Program 

The 1993 legislature created the Water/Wastewater Financing Program for communities that 

must  meet  Federal and  State mandates to  provide  safe drinking  water  and  adequate 

treatment  and  disposal of  wastewater.   The legislation was intended to assist local 

governments in meeting the Safe Drinking Water Act and the Clean Water Act.  The fund is 

capitalized with lottery funds appropriated each biennium and with the sale of state revenue 

bonds.  The Oregon Economic and Community Development Department (OECDD) administers 

the program. 



City of Madras Water Master Plan 
 

Section 7 ‐ Financial Analysis    6 
 

Program eligibility is limited to projects necessary to ensure compliance with the Safe Drinking 

Water Act or the Clean Water Act where a Notice of Non‐Compliance has been issued. Cities, 

counties, districts and other public entities may apply to the program. Eligible activities include 

the following: 

•  Water source, treatment, storage, and distribution improvements 

•  Wastewater collection and capacity 

•  Storm system 

•  Purchase of rights of way and easements necessary for infrastructure development 

•  Design and construction engineering 

The grant/loan amounts are determined by a financial analysis based on demonstrated need and 

the applicant’s ability or inability to afford additional loans (debt capacity, repayment sources 

and other factors). The programs guidelines, project administration, loan terms, and interest 

rates are similar to the Special Public Works Fund program.  The maximum loan term is 25 

years; however, loans are generally made for 20‐year terms.  Loans are generally repaid with 

utility revenues, general funds, or voter approved bond issues.  Borrowers that are “Credit 

worthy" may be funded through sale of state revenue bonds. 

The limitations on the eligible projects and related funding assistance are summarized below: 

•  Projects  

 Loan ‐ max. $10 million 

• Grant ‐ max. $750,000 

•  Technical Assistance (for eligible applicants under 15,000 population) 

• Loan ‐ max. $50,000 

• Grant‐ max. $20,000 

Interested applicants should contact OECDD prior to submitting an application. Applications are 

accepted year around.  For additional information on this and other OECDD programs, call 1‐800‐

233‐3306 or visit the OECDD website at http://www.orinfrastructure.org/. 

Oregon Special Public Works Fund 

The Special Public Works Fund (SPWF) program provides financing to municipalities (cities, 

districts, tribal councils, etc.) to construct, improve, and repair infrastructure in order to support 

local economic development and create new jobs locally, especially family wage jobs. In order to 

be eligible, the following conditions must be satisfied. 

  •  The existing infrastructure must be insufficient to support current or future industrial or 

eligible commercial development; and 
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  •  There must be a high probability  that family wage jobs will be created or retained 

within:  1) the boundary to be served by the proposed infrastructure project  or 2) industrial  

or  eligible  commercial  development  of  the  properties  served  by  the proposed 

infrastructure project 

The SPWF program is capitalized through biennial appropriations from the Oregon Lottery 

Economic Development Fund by the Oregon State Legislature, through bond sales for dedicated 

project funds, through loan repayments and other interest earnings.  The Oregon Economic and 

Community Development Department (OECDD) administers the fund.  The following criteria are 

used to determine project eligibility. 

1.  Firm Business Commitment 

In addition to creating or retaining permanent jobs as a result of the project, there must be 

private and/or public investment in the project equal to at least twice the SPWF funding. Firm 

business commitment can be characterized by the following: 

  •  Specific industrial/manufacturing and eligible commercial businesses committing to 

  create permanent, full‐time‐equivalent jobs. 

  •  Up to $10,000 in grant funds may be awarded for each full‐time‐equivalent job created 

  (based on demonstrated financial need). 

•  Of jobs created, 30% must be "family wage" jobs. 

•  Public and/or private investment equal to at least twice the infrastructure cost. 

2.  Capacity Building 

Capacity building efforts can be characterized by the following: 

•  Build infrastructure capacity to support industrial/manufacturing development. 

    •  Must document recent interest by eligible businesses in locating within the  

    municipality. 

•  Must demonstrate ongoing marketing efforts of industrial lands. 

    •  No grant funds unless distressed communities. Grant funds of up to $250,000  

    per project may be awarded to distressed communities without a firm business 

    commitment. 

All projects must principally benefit industrial or eligible commercial users.  The SPWF is primarily 

a loan program.  Grant funds are available based upon economic need of the municipality.  The 

maximum loan term is 25 years, though loans are generally made for 20‐year terms.  The 

grant/loan amounts are determined by a financial analysis based on a demonstrated need and 

the applicant’s ability or inability to afford additional loans (debt capacity, repayment sources 

and other factors).  Borrowers that are “credit worthy" may be funded through the sale of state 

revenue bonds. Loans are generally repaid with utility revenues, local improvement districts 

(LID’s), general funds, or voter approved bond issues. 
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Determination of the final amount of financing and the loan/grant/bond mix will be based on the 

financial feasibility of the project, the individual credit strength of an applicant, the ability to 

assess specially benefited property owners, the ability of the applicant to afford annual payments 

on loans from enterprise funds or other sources, future beneficiaries of the project, and six other 

applicable issues. 

The maximum SPWF loan per project is $10 million, if funded from SPWF revenue bond 

proceeds. Projects financed directly from the SPWF may receive up to $1 million.   The maximum 

SPWF grant is $500,000 for a construction project and cannot exceed 85% of the total project 

cost. Grants are made only when loans are not feasible. 

Technical Assistance grants and loans may finance preliminary planning and engineering studies 

and economic investigations to determine infrastructure feasibility.  Up to $10,000 in grant funds 

and $20,000 in additional loan funds may be awarded to eligible applicants with fewer than 

5,000 persons living within the City. 

For additional information on the OCDBG and other OECDD programs, call 1‐800‐233‐3306 or 

visit the OECDD website at http://www.orinfrastructure.org/ 

Safe Drinking Water Revolving Loan Fund 

The Safe Drinking Water Revolving Loan Fund provides funding to drinking water systems to 

comply with the Safe Drinking Water Act (SDWA) to protect the public health.  It is intended to 

assist community and nonprofit, non‐community water systems plan, design and construct 

drinking water facilities needed to correct non‐compliance issues and to further the public health 

protection goals of the SDWA.  Funds may be used for the following types of activities: 

    •  All drinking water facilities necessary for source of supply, filtration, treatment,  

    storage, transmission and metering. 

•  The acquisition of real property necessary for the project 

    •  Preliminary and final engineering, surveying, legal review and other support  

    activities necessary for the construction of the project 

•  Construction contingencies in approved change orders. 

•  Cost necessary for recipients to contract environmental review services 

  •  A reasonable amount of community growth may be accommodated in the  

    project. 

Growth may not be the primary purpose for constructing the facilities; public health 

improvement must be the main goal. 

While many activities are eligible for DWSRF financing, the following activities are considered 

ineligible activities: 

  •  Dams or rehabilitation of dams. 
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    •  Purchase of water rights, except if the water rights are owned on a system that  

    is being purchased through a consolidation project. 

    •  Reservoirs, except for finished water reservoirs and those reservoirs that are  

    part of the treatment process. 

  •  Administrative costs. 

•  Operation and maintenance expenses. 

•  Projects primarily intended to supply or attract future growth. 

  The Oregon Health Division and the Oregon Economic and Community Development 

  Department (OECDD) rate proposed projects.  The applicant must submit a "Letter of 

  Interest" which is used to rank projects in a Project Priority List.  Projects must be on 

  the Priority List to receive funding.  Highest ratings are given to projects that present the 

  following: 

•  Project addresses the most serious risk to human health.   

•  Project is necessary to ensure Safe Drinking Water Act compliance.   

    •  Applicant has the greatest financial need, on a per household basis, according  

    to affordability criteria. 

Special consideration is given to projects at small water systems that serve 10,000 or fewer 

people, consolidating or merging with another system as a solution to a compliance problem and 

which have an innovative solution to the stated problem. 

Additional consideration will be given to disadvantaged communities.  A disadvantaged 

community is defined as one whose average water cost for a residential customer in the service 

area of the water system is at least the state average for like systems (which have  recently 

undergone a construction project) after the proposed project improvements are completed and 

currently meets at least two of the three criteria listed below: 

  •  Community water system debt is at least $250 per capita (for sewer and water systems 

  combined $500 per capita). 

•  The water system includes at least 51% low and moderate‐income persons. 

  •  The residents of the community water system have documented financial burden due to 

  a recent (within the past two years) national or state declared disaster with documented 

  unreimbursable expenses (minimum of $25 per capita). 

Applicants with 300 or more service connections are eligible for assistance with final design and 

construction projects only if they maintain a current, approved master plan that evaluates the 

needs of the water system for at least a twenty‐year period and includes the major elements 

outlined in OAR 333‐061‐0060(5).  Systems with less than 300 service connections may receive 

funding for an engineering feasibility analysis instead of a master plan. 



City of Madras Water Master Plan 
 

Section 7 ‐ Financial Analysis    10 
 

One‐Stop Finance meetings are encouraged. OECDD will structure a financing package that may 

include a Safe Drinking Water direct loan as well as loans and grants from other department 

programs. The loan interest rate is 80% of the “State and Local Bonds Rate” for the last week of 

the preceding quarter. For loans to Disadvantaged Communities, which also demonstrate 

financial need, the interest rate is 1%.  Maximum loan terms are 20 years, except that loans to 

disadvantaged communities may be as long as 30 years. The loan limit per project is $2 million. 

Interested parties should contact the OECDD for details. For additional information on the 

DWSRF programs, call 1‐800‐233‐3306 or visit the OECDD website at 

http://www.econ.state.or.uslsafewtr.htm. 

Drinking Water Protection Loan Fund 

For communities and municipalities needing improvements to protect source water, loan funds 

are available through OHA under the new Drinking Water Protection Loan Fund. There is less 

competition for funds under this program since only improvements related to source protection 

are eligible. 

Water and Waste Disposal Loans and Grants (RUS) 

The Rural Utilities Service (RUS) is one of three entities that comprise the USDA's Rural 

Development mission area. Administered by the USDA Rural Development office, the RUS 

supports various programs that provide financial and technical assistance for development and 

operation of safe and affordable water supply systems and sewer and other forms of waste 

disposal facilities. 

RDA has the authority to make loans to public bodies and non‐profit corporations to construct or 

improve essential community facilities.   Grants are also available to applicants who meet the 

median household income (MHI) requirements.  Eligible applicants must have a population less 

than 10,000.   Priority is given to public entities in areas smaller than 5,500 people to restore a 

deteriorating water supply, or to improve, enlarge, or modify a water facility and/or inadequate 

waste facility.  Preference is given to requests that involve the merging of small facilities and 

those serving low‐income communities. 

In addition, borrowers must meet the following stipulations: 

  •  Be unable to obtain needed funds from other sources at reasonable rates and  

    terms. 

    •  Have legal capacity to borrow and repay loans, to pledge security for loans, and 

    to operate and maintain the facilities. 

  •  Be financially sound and able to manage the facility effectively. 

    •  Have a financially sound facility based on taxes, assessments, revenues, fees, or 

    other satisfactory sources of income to pay all facility costs including operation  

    and maintenance, and to retire the indebtedness and maintain a reserve. 
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    •  Water and waste disposal systems must be consistent with any development  

    plans of State, multi‐jurisdictional area, counties, or municipalities in which the  

    proposed project is located.  All facilities must comply with Federal, State, and  

    local laws including those concerned with zoning regulations, health and  

    sanitation standards, and the control of water pollution. 

Loan and grant funds may be used for the following types of improvements: 

    •  Construct, repair, improve, expand, or otherwise improve water supply and  

    distribution facilities including reservoirs, pipelines, wells, pumping stations,  

    water supplies, or water rights. 

    •  Construct, repair, improve, expand, or otherwise improve waste collection,  

    pumping, treatment, or other disposal facilities.  Facilities to be financed may  

    include  such items as sewer lines, treatment plants, including stabilization  

    ponds, storm sewer facilities, sanitary landfills, incinerators, and necessary  

    equipment. 

  •  Acquire needed land, water supply or water rights. 

  •  Legal and engineering costs connected with the development of facilities. 

    •  Other costs related to the development of the facility including the acquisition  

    of right‐of‐way and easements, and the relocation of roads and utilities. 

    •  Finance facilities in conjunction with funds from other agencies or those  

    provided by the applicant. 

Interim commercial financing will normally be used during construction and Rural Development 

funds will be available when the project is completed.  If interim financing is not available, the 

project cost is less than $50,000, multiple advances of Rural Development funds may be made as 

construction progresses.  The maximum term on all loans is 40 years. However, no repayment 

period will exceed any statutory limitation on the organizations borrowing authority or the useful 

life of the improvement facility to be financed.  Interest rates are set quarterly and are based on 

current market yields for municipal obligations.  Current interest rates may be obtained from any 

Rural Development office. 

Applications for financial assistance are made at area offices of the RDA.  For additional 

information on RDA loans and grant programs visit the RUS website at 

http://www.rurdev.usda.gov/UWP‐dispdirectloansgrants.htm. 

Emergency Community Water Assistance Grants (ECWAO) 

Available through the USDA Rural Utilities Service (RUS) as part of the Water and Waste Disposal 

programs, ECWAC is available to communities when disaster strikes. Congress may appropriate 

funds for the program after a flood, earthquake, or other disaster if Federal assistance is 

warranted. 
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In order to receive assistance through an ECWAC grant, applicant must fulfill the following 

requirements: 

  •  Demonstrate that a significant decline in quantity or quality of water occurred within 

  two years of the date the application was filed with RUS 

  •  Public bodies and nonprofit corporations serving rural areas, including cities or towns 

  whose population does not exceed 10,000 people may be eligible 

Projects that are eligible for assistance include the following: 

•  Extend, repair or perform significant maintenance on existing water systems 

    •  Construct new water lines, wells, or other sources of water, reservoirs, and  

    treatment plants 

•  Replace equipment and pay costs associated with connection or tap fees 

    •  Pay related expenses such as legal and engineering fees and environmental  

    impact analyses, or acquire rights associated with developing sources of  

    treating, storing, or distributing water 

    •  Achieve compliance with the requirements of the Federal Water Pollution  

    Control Act (33 U.S.C et seq.) or with the Safe Drinking Water Act when  

    noncompliance is directly related to a recent decline in potable water quality 

The maximum grant available through ECWAC is $500,000.  Grants for repairs, partial 

replacement, or significant maintenance on an established system cannot exceed $150,000.  

Otherwise, grants may be made for 100% of eligible project costs. 

Applications are filed with any USDA Rural Development office.  For additional information on 

RDA loans and grant programs call 1‐541‐673‐0136 or visit the RUS website 

athttp://www.rurdev.usda.gov/UWP‐ecwag.htm. 

Rural Community Assistance Corporation (RCAQ Financial Services) 

The mission of RCACs Financial Services is to manage resources, develop programs and 

participate  in  collaborative  efforts,  enabling  RCAC to  provide  suitable  and  innovative 

solutions to  the financial needs of rural communities and disadvantaged populations.  In 1996, 

RCAC was designated a Community Development Financial Institution by the US Treasury to help 

address the capital needs of rural communities and has since added other loan programs.  These 

programs include community facilities (housing, educational centers, public buildings, etc.) as 

well as lending for water and wastewater improvements. 

Long‐term loans are made in communities with a population of 20,000 or fewer.  The Community 

Facility Loan Guarantee Program from USDA Rural Development enables RCAC to make low 

interest loans with amortization periods of up to 25 years. The primary goal of Financial Services 

is to serve low and very‐low income rural residents.  The primary borrowers are nonprofit 

organizations and municipalities. 
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The loan fund has received support from The California Endowment, Ford Foundation, USDA Rl), 

Bank of America and many other agencies.   This support enables Financial Services to leverage 

both public and private funds.Additional information can be found at http://www.rcac.org. 

Economic Development Administration (EDA) Public Works Grant Program 

The EDA Public Works Grant Program, administered by the U.S. Department of Commerce, is 

aimed at projects which directly create permanent jobs or remove impediments to job creation 

in the project area. Thus, to be eligible for this grant, a community must be able to demonstrate 

the potential to create jobs from the project.   Potential job creation is assessed with a survey of 

businesses to demonstrate the prospective number of jobs that might be created if the proposed 

project was completed. 

Proposed projects must be located within an EDA designated Economic Development District.   

Priority consideration is given to projects that improve opportunities  for the establishment or 

expansion of industry and that create or retain private sector jobs in both the near term and 

long‐term. 

Communities, which can demonstrate that their existing system is at capacity (i.e. moratorium on 

new connections), have a greater chance of being awarded this type of grant EDA grants are 

usually in the range of the 50 to 80% of the project cost; therefore some type of local funding is 

also required.  Grants typically do not exceed 1 million dollars. 

Technical Assistance and Training Grants (TAT) 

Available through the USDA Rural Utilities Service (RUS) as part of the Water and Waste Disposal 

programs, TAT grants are intended to provide technical assistance and training to associations on 

a wide range of issues relating to the delivery of water and waste disposal services. 

Rural communities with populations of less than 10,000 persons are eligible along with private, 

nonprofit organizations that have been granted tax‐exempt status by the IRS. 

TAT funds may be used for the following activities: 

  •  Identify and evaluate solutions to water and/or waste related problems of associations 

  in rural areas. 

  •  Assist entities with preparation of applications for Water and Waste Disposal loans and 

  grants. 

  •  Provide training to association personnel in order to improve the management, 

  operation and maintenance of water and/or waste disposal facilities. 

•  Pay expenses related to providing the technical assistance and/or training. 

Grants may be made for up to 100% of the eligible project costs.  Applications are filed with any 

USDA Rural Development office.  For additional information on RDA loans and grant programs, 

visit the RUS website at http://www.rurdev.usda.gov/UWP‐wwtat.htm. 
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Department of Environmental Quality Clean Water State Revolving Fund (CWSRF) 

The Clean Water State Revolving Fund (CWSRF) Program is administered by the Department of 

Environmental Quality (DEQ) and was developed to replace the EPA Construction Grants 

Program.  The CWSRF is a loan program that provides low interest rate loans, instead of grants, 

for the planning, design, and construction of water pollution control facilities. 

Interest rates on all design and/or construction loans are two‐thirds of the current municipal 

bond rate during the quarter that the loan agreement is signed.  In addition, an initiation fee 

(1.5% of the loan amount) and a servicing fee (0.5% of the outstanding balance) are also assessed 

to cover program administration by DEQ.  Loans can be in the form of general obligation bonds 

or other rated debt obligations, revenue secured loan, or a discretionary loan. 

An applicant must follow three steps in applying for a CWSRF Loan: 

  •  Submit a preliminary application within 30 days of receipt from DEQ 

    •  Secure placement on the Intended Use Plan Priority List.  Prospective projects  

    are ranked, and only those on the Priority List are eligible for loans 

  •  Submit a final application 

CWSRF funds are allocated based on a prioritization process.  Based on the preliminary 

applications, projects are assigned points and ranked in priority order based on: 

  •  Severity of water quality/health hazard problem 

  •  Receiving water body sensitivity 

  •  Population served by the project 

The Intended Use Plan is one part of Oregon’s annual SRF capitalization grant application.  This 

plan includes lists of eligible projects ranked in priority order.  When projects have been 

allocated funds, they are placed on the Funded List.  Project that are not funded remain on the 

Planning List to receive funds if any of the funded list projects do not complete the loan process.  

Projects identified on the funded list from prior years, which have not been initiated, are placed 

on a Supplemental List. 

For additional information on this and other DEQ programs, call 1‐800‐452‐4011 or visit the DEQ 

website at http://waterquality.deq.state.or.us. 

State Water Resources Department: Water Development Loan Fund 

The Water Development Loan Fund (WDLF) may grant loans to individuals, cities, local 

governments, and other public and private entities.  The goal of the fund is to provide low‐cost, 

long‐term, fixed‐rate financing incentives that promote projects that achieve the state's long‐

term water management goals. 
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Eligible projects include: 

  •  Drainage projects: facilities installed to provide for the removal of excess water to 

  increase soil versatility and productivity 

  •  Irrigation projects: facilities designed to provide water to land for the purpose of 

  irrigation 

  •  Community water supply project: an undertaking, in whole or in part, in Oregon for the 

  purpose of providing water for municipal use.  A community is an incorporated or 

  unincorporated town or locality with more than three service connections and a 

  population of less than 30,000 people. 

  •  Fish protection project: an undertaking, in whole or in part, in Oregon for the purpose of 

  watershed protecting fish or fish habitat. 

  •  Watershed project: a water development project in Oregon that provides more than 

  one use.  The primary use of the project must be one of the uses listed above.   

Secondary uses may include other water uses that are compatible with the primary use. 

Funds to finance a water development project are obtained through the issuance and sale of self‐

liquidating bonds.  The bonds are repaid by participants in the program and at no cost to the 

state or the Oregon taxpayer.  The amount and type of loan security required depends on the 

borrower and the type of project.  A first lien on real estate is required security for all loans.  

Other security may also be required.  Interested parties should contact the Water Resources 

Department for details.  For additional information on the WOLF programs, call 1‐800‐624‐3199 

or visit the WRD website at http://www.wrd.state.or.us. 

Oregon Department of Energy Small Scale Energy Loan Program (SELP) 

The SELP program was created by voters in 1980 and offers loans to projects whose purpose is to 

promote energy conservation and renewable energy resource development.   Eligible applicants 

include cities, counties, special districts, individuals, and non‐profit groups.   Loans will cover up 

to 100% of construction costs, including engineering, fees, and studies.   The finished project 

must at least break even in power costs.                                        

The program offers low‐interest loans for projects that: 

  •  conserve natural gas, electricity, oil, or other source of energy 

    •   produce energy from renewable resources such as water, wind, geothermal,  

    solar, biomass, waste materials or waste heat 

  •  utilize recycled materials to create products. 

Interested parties should contact the Oregon Office of Energy for details.   For additional 

information on the Office of Energy programs, call 1‐503‐378‐4040 or visit the Office of Energy 

website at http://www.energy.state.or.us. 
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Section	8	–	Analysis,	Conclusions,	and	Recommendations	

8.1 Analysis 

The City’s water system was modeled using Haestad Method’s WaterCAD with  skeletonization.  

The existing system was modeled using the Peak‐Hourly Demand as a conservative analysis 

measure that would determine substandard performing components of the system.  Modeling 

results were compared with the most recent fire flow analysis.  Many of the results matched 

closely, others were generally the same.  Overall, the model’s performance was indicative of 

tendencies of how the actual system would perform.  Results of the analysis are in Appendix F. 

8.2 Conclusions 

 The City has adequate water supply presently and for the next 20 years.  The three DVWD tie‐ins 

are more than adequate for City water service under maximum flow conditions. 

 The City’s water quality meets all requirements and is monitored per state regulations. 

 When combined with DVWD’s storage system, the existing available water storage is adequate 

for emergency conditions presently and for the study period.  Further development and changes 

in fire‐fighting requirements may modify this conclusion 

 The most recent fire flow analysis demonstrates poor performing fire hydrants that do not allow 

adequate residual pressure (20 psi).  The model also demonstrates inadequate pressure for these 

fire flows.  The inadequate fire hydrants are at the following locations: 

  K13‐022, 10th&A    K14‐026, 6th&Trade 

  J14‐016, Roosevelt & G  J14‐087, Sunrise Mobile (Space 44/45) 

  J14‐017, Madison & G  J14‐088, Sunrise Mobile (Space 4) 

 The distribution of fire hydrants within the City’s water system boundary does not meet the 

minimum spacing of 500 feet. 

 Water pressure is almost entirely adequate (42 psi minimum) according to the model.  The worst 

water pressure was found to be at the intersection of 7th Street and Buff Street under peak hour 

flow conditions (40.2 psi).  Normal flow conditions would increase the pressure slightly.  Through 

conversations with City staff and DVWD, the northeast portion of the City’s water system has 

lower pressure.  Increasing the pressure at the Kinkade Tie‐in causes the City’s distribution piping 

to leak excessively at 50‐60 psi. 

 The distribution system is generally undersized according to City standards.  Modeling 

demonstrates excessive flow velocity in the 6” pipe located on A Street between Kinkade and 

16th.  Furthermore, modeling fire flows in the downtown commercial area reveals excessive pipe 

velocity in 4” and 6” diameter piping.  The distribution system is adequate for domestic water 

use, but is inadequate for present fire flow requirements. 

 The 2012 comparison between DVWD purchases and City Sales reveal that 30% of the water the 

City purchases are unaccounted for.  This amount must be reduced to 10% and has the potential 

savings of $16,000/year. 

 According to the budget, the water system fund is able to meet yearly expenditures.  However, 

there is concern that as the water system ages, there will not be adequate funding to replace 

existing infrastructure. 

 There are limited SDC funds available presently for capital water improvements.  Other funding 

sources will need to be explored. 
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 As mentioned above, there is more than adequate storage capacity for the City’s water system 

with DVWD’s storage capacity.  The City presently has two domestic wells connected to the 

system but have not been used in seven years.  Considering the 24% increase in DVWD’s rates, 

the City should consider utilizing their own wells to reduce expenditures and improve funding for 

infrastructure improvements. 

8.3 Recommendations 

 Immediately implement measures to determine the inconsistencies between water purchased 

and water sold.  Begin by reviewing meter reading, data entry, and so forth to ensure the 

information being presented is accurate.  Review the policies for new and discontinued service to 

ensure changes in water service are being implemented accurately.  Coordinate with DVWD to 

ensure tie‐ins are calibrated and also randomly check meters to ensure proper calibration. 

 Running Well #3 for five hours per workday can supply the City with 10% of its water needs 

(according to 2006‐2012 AAD usage).  This corresponds to a savings of over $5,000/year to the 

City and can cover the replacement costs of both wells.  Running Well #2 during high demand 

summer months can also improve savings and cover the costs of the infrastructure. 

 Perform fire flow tests on the City’s fire hydrants.  Verify the information matches the 2011 fire 

flow analysis. 

 Perform leak tests on older piping in the northeast section of the water boundary.  Replace 

piping and repair as necessary. 

 Inventory existing isolation valves.  Prepare a list of serviceable and non‐serviceable valves. 

 Improve security around Well #2 sandfilter. 
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Project A ‐ G Street Waterline Project 

 

The G Street waterline project replaces the existing 4” waterline in G Street, loops the waterline to the 8” line on 

the Culver Highway, and loops to the dead end on Lincoln.  Existing fire flow tests reveal failing hydrants in this 

area.  Furthermore, this area does not have adequate fire hydrant distribution.  Presently, the pavement on G 

Street is deteriorated, so there is an opportunity to combine utility work with resurfacing as well. 

This project benefits the water system as follows: 

 Remedies failing Fire Hydrants 

 Improves Fire Hydrant Distribution 

 Improves water distribution, circulation, and pressure 

 Replaces old waterlines 

 Opportunity to combine with street improvement to resurface G Street and other adjacent streets 
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A possible alternative to the G Street waterline project would be to place a new waterline in H Street.  Half of H 

Street is gravel and there are much fewer service connections.  This alternative would save on resurfacing, traffic 

control, and the challenge of maintaining water service.  However, more waterlines would be required to improve 

fire hydrant flow.  This improvement would do less to improve water pressure, circulation, and distribution. 
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Madras Eastside Waterline Projects 

 

The Madras Eastside Waterline projects (five total) are a series of water improvements with the following goals 

 Fix failing fire hydrants 

 Improve fire hydrant distribution 

 Better utilize the East DVWD Tie‐In at Kinkade 

 Improve water pressures, circulation, and distribution 

 Increase substandard waterline sizes 

The routes of the proposed waterlines were evaluated and preference was given to the route with better flow 

distribution.  Each project is summarized on the following sheets: 
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Project B – A Street Waterline 

This project extends a 12” waterline along A Street from Hillcrest to 10th Street.  This project does not 

substantially improve the water system, but sets up future projects that will improve fire flow, water 

pressure, and distribution.  Of importance, the failing fire hydrant at 10th and A is replaced and a line able 

to provide adequate fire flow connects to this intersection.  Additionally, a new fire hydrant is placed at 

the blowoff on Oak Street to improve distribution. 

 

   



City of Madras Water Master Plan 
 

Section 8 ‐ Analysis, Conclusions, and Recommendations    7 
 

Project C – 10th& Oak Waterlines 

  A new 8” waterline extends from 10th& A where Project B finished to the intersection of 10th& Oak.  Then 

a new 8” waterline is placed to the intersection of 6th& Oak.  Additional extensions to the north up 10th and 

9thStreets, and to the South along 9th street end with fire hydrants to improve fire hydrant distribution.  The 

completion of this project allows the Tie‐In at Kinkade to adequately supply the northernmost part of the 

boundary as well as allow Well #2 to supply the eastern portion of the water system boundary under emergency 

situations. 
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Project D – East Downtown Commercial Waterlines 

This project substantially improves availability of fire flow and reduces fire flow velocities to the 

downtown area east of US97/26.  Additionally, this water allows the East DVWD Tie‐In to better distribute 

to the commercial area.  The project begins with a new 12” waterline where Project B ended, crosses 

under Willow Creek, south on 9th Street, and then extends west on C Street.  6th Street gets a new 12” 

waterline from Pine to E Street.  Opportunities to connect 12” lines across 5th Street should happen if at 

all possible. 

This project is the most expensive project recommended, but has the most potential to provide adequate 

water supply for downtown commercial development. 
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Project E – Hillcrest Waterline 

This water improvement replaces undersized waterlines, loops existing systems, and improves fire 

hydrant distribution through this residential area.  The existing water service in this area is primarily fed 

through a 6” waterline in NE 16th and a 2” waterline that extends from the deadend in Hillcrest.  The 

improvements would allow the new water system to loop through to Ashwood Road.  Additionally, fire 

hydrants are places at the intersections of Ashwood, Grizzly & C, and Grizzly & D to improve fire hydrant 

distribution. 

Improvements are primarily replacement of the C Street waterline between Grizzly and 16th and the 

Hillcrest waterline between D Street and B Street. 
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Project F – 8th Street Waterline 

This project replaces an undersized 2” waterline in 8th Street and loops the waterline to the connection at 5th and 

Buff Streets.  The new waterline is sized to 8” to improve pressure, circulation, and distribution.  Additionally, 

connecting the new 8” line to the 12” waterline at 6” Street provides an additional means of providing water to the 

downtown area. 

The waterline on Snook Lane between 5th and 6th Streets and the fire hydrant at 6th and Snook Lane are replaced to 

improve the fire flow capacity in this area.

 

As an alternative, replacing the waterline in 7th Street was evaluated as well.  Length of the project would be 

reduced by replacing the 7th Street waterline; however, the existing waterline in 7th Street is 6” and the existing 

waterline in 8th Street is 2”.  The replacement of a 2” residential line has more potential to improve the system 

overall.   
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Project G – 3rd Street Waterline 

This project extends an 8” waterline from 3rd and B north 390 feet and ends with a fire hydrant to improve fire 

hydrant distribution in this area.  3rd Street is along a tightly packed trailer park that would benefit greatly from 

improved fire hydrant access.  Extending the 8” waterline more than 390 feet is recommended, funding 

permitting. 
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Project H – St. Charles Madras offsite Water Improvements 

This project reconfigures the North Tie‐in at Kinkade and adds a new DVWD Tie‐in dedicated for the City's 12" 

waterline.  The 12" waterline serves St. Charles Madras hospital, and will provide additional fire flow for future 

hospital expansions.  Presently, there are pressure limitations on the City's distribution system.  Reconfiguring the 

connections allows higher pressure to serve the hospital, but maintains acceptable pressure for the adjacent area. 

The specifics of this configuration are very preliminary.  Further analysis would be necessary before implementing 

these measures. 
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8.4 Financing for System and Improvements 

System Costs 

Section 7.3 determined the total worth of the water system and estimated an annual 

replacement cost for components.  The amount ($94,143.90) is calculated as the cost to hire a 

private contractor to perform replacement work for the City.  However, most of this work is 

performed by City staff – which presently performs this work.  With this in mind, equipment and 

labor can be estimated to constitute ~50% of that amount, which we will set at $47,000/year. 

The current City budget allots $16,000 for maintenance of the water system.  This is far less than 

the estimated $47,000 per year.  Furthermore, historical data demonstrates the water system 

fund breaks even.  Additional funds must be found elsewhere. 

The projects in the previous subsection include replacement of 16,000 lineal feet of water line 

and replacement of 19 fire hydrants.  These improvements can offset a portion of the anticipated 

maintenance costs.  These improvements equal a maintenance value of $5,975/year when 

maintained by City staff. 

Minimizing unaccounted water to 10% has the potential to provide $16,000 in savings per year.  

Additionally, running Wells #2 and #3 can provide savings of $7,500/year.  These measures are 

combined with the reduced maintenance value ($5,975/year) to reduce the shortfall to 

$1,525/year. 

Increasing water rates by 0.5% ($2,200/year) will cover the remaining portion of the 

maintenance amount. 

Improvement Costs 

The above recommended projects totaled together equal $2,066,750 in improvements.  The 

present City budget and revenue sources are not adequate to construct these improvements.  

Construction of these improvements will need to be accomplished through a combination of SDC 

funds, utilizing public works staff, raising water rates, and outside loans and/or grants. 

Section 7 contains a number of possible public funding sources for these improvements.  The City 

should pursue these funding sources.  Many of the grants and loans favor low or moderate 

income areas which the City may qualify for. 

This report estimates the maximum revenue generated by SDC’s for water to be $500,000.  This 

amounts to ~25% of the estimated cost of recommended improvements. 

Additionally, 17% of the recommended improvements include street resurfacing (paving).  Many 

of the recommended improvements are located on streets with deteriorated pavement.  Every 

year, the City paves some of their streets and there is opportunity to schedule the water system 

improvement with street resurfacing.  Most grants and loans require the local municipality to 

provide a portion of the funding for the improvement.  A combination of available SDC funds and 

transportation improvement funds can help the City obtain a grant or loan. 
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8.5 Project Timeline 

Below is a recommended schedule for recommendations and improvements: 

2014‐2018 (1‐5 years) 

 Minimize unaccounted water to 10% 

 Begin using local water supply (Wells #2 and #3) 

 Perform Project G (3rd Street Waterline) 

 Perform Snook Lane portion of Project F (8th Street Waterline) 

 Perform Project A (G Street Waterline) 

2019‐2023 (5‐10 years) 

 Perform Project B (A Street Waterline) 

 Perform Project C (10th& Oak Waterlines) 

2024‐2028 (11‐15 years) 

 Perform Project D (East Downtown Waterlines) 

2029‐2033 (16‐20 years) 

 Perform Project E (Hillcrest Waterline) 

 Perform remainder of Project F (8th Street Waterline) 
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Program update
by Dave Leland

2009 has been a swirl of activity! Oregon applied 
for and received additional moneys for the Drinking 
Water Revolving Fund under federal stimulus 
provisions, which will enable us to begin awarding 
funds to communities for safe drinking water 
construction projects. We completed state adoption 
of three remaining EPA drinking water regulations. 
And, to top it off, the Legislature is deliberating, 
among other issues this session, state budget 
concerns as well as water-related bills. 

Stimulus funds awarded

The 2009 federal American Recovery and 
Reinvestment Act (ARRA) included $2 billion for 
safe drinking water infrastructure to be distributed 

OAWU to deliver small 
water system operator 
training
by Ronald Hall

The Drinking Water Program is happy to announce 
that we have contracted with the Oregon 
Association of Water Utilities (OAWU) for the 
delivery of our Small Water System Training Course. 
The course is free and is sponsored by a grant from 
the U.S. EPA. This is the same course that Drinking 
Water Program staff members have been delivering 
around the state for a number of years. 

All water system operators are welcome to attend; 
however, the course targets small systems with 
fewer than 150 connections that use groundwater 
as a source or purchase water without adding any 
treatment. It is the course you need to take to 
receive small water system operator certification. 
Training materials have been updated to reflect 
industry standards and are based on a need-to-
know document developed by an industry task 
force.

The courses will be offered in the same areas as in 
the past, but we want to limit attendance to 40 
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through the states via the Drinking Water Revolving 
Loan Fund. Oregon’s share is $28,515,000, which 
compares to the current annual capitalization grant 
of about $12 million per year. This stimulus funding 
is subject to the following:

All drinking water infrastructure projects must 1. 
be under contract or under construction by Feb. 
17, 2010. “Readiness to proceed” is crucial!

Fifty percent of the funding must be used for 2. 
loan subsidies.

Twenty percent of the funding must be used 3. 
for “green” projects.

“Buy American” provisions for materials are 4. 
part of the ARRA.

Prevailing wages are required in compliance 5. 
with Davis-Bacon.

Together with our partners at the Oregon 
Economic and Community Development 
Department (OECDD), we prepared early to receive 
stimulus funding. Communities across Oregon 
responded to our solicitation for safe drinking 
water projects. Nearly 150 communities submitted 
projects with a total estimated cost of $335 million! 
More than 100 of these communities submitted 
financial applications and certified their readiness 
to proceed. We received the federal capitalization 
grant on April 9, and the staffs of DHS and 
OECDD are focused on reviewing the applications 
and conducting required on-site assessments of 
technical/financial/managerial capacity as top 
priorities. We expect to begin awarding funds by 
mid-June.

EPA rules adopted

We held hearings around the state in March for 
public comment on our adoption of the three 
remaining EPA drinking water regulations: the 
Long-term 2 Enhanced Surface Water Treatment 
Rule; the Stage 2 Disinfection By-products Rule; 
and the Ground Water Rule. The rule adoption was 
a major effort by Drinking Water Program staff, 

and we appreciate the comments we received from 
the three participating water suppliers and from 
EPA Region X. The state rules were filed with the 
Secretary of State on May 15. Our next step is to 
apply to EPA for primacy for these three rules, and 
we expect to complete that process and take over 
rule implementation from EPA by fall 2009! 

2009 Legislature in session

In a typical legislative session, about 3,000 bills 
are introduced. The Public Health Division usually 
reviews about 600 of these, and then tracks about 
50 as top priority bills. This year, the Drinking 
Water Program is involved with top priority bills on 
the following topics:

Pharmaceutical take-back programs to keep 1. 
unused drugs out of the water (SB 598);

Arsenic testing requirements for private wells 2. 
upon sale of property (SB 739);

DEQ capacity to test water for cyanotoxins from 3.
algae (HB 2945).

Other bills in play include: establishment of 
drinking water overlay zones (SB 482); mobile 
home park submetering (SB 929); other bills 
related to pharmaceuticals (HB 2918, HB 2535); 
landlord water utility charges (HB 2613); continuing 
education units for water and wastewater training 
(HB 3247); municipal water use reduction (HB 
3442); limited license for backflow testers to repair 
backflow devices (SB 930); and fluoridation of large 
water systems (HB 3156).

The state budget picture occupies center stage. 
The May revenue forecast is expected to show 
a shortfall for the 2009–11 state General Fund 
budget of more than $4 billion. In April, all state 
agencies submitted General Fund budget reduction 
options of up to 30 percent. The Joint Committee 
on Ways and Means then held a series of public 
hearings in different communities in Oregon to 
take public comments on the agency-proposed 
reduction lists. The Drinking Water Program 
currently is funded at $15 million for two years, 
with about one-third in General Fund moneys 

Update ...continued from page 1
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persons to improve the quality of the training. We 
have added additional courses this year in areas 
where prior attendance shows a greater need.

We will soon offer this same training online so 
check our Web site or future issues of Pipeline  
for announcements.

While we will continue to post the training 
schedule on our Web site, registration will be 
handled directly by the OAWU. You can reach 
them at www.OAWU.net or call them at  
503-873-8353.

Ron Hall is unit manager for the Protection, Planning and 
Certification Unit of the Drinking Water Program 
971-673-0409 or ronald.a.hall@state.or.us

and fees, and about two-thirds in Federal Funds. 
The DHS reduction options list contains a drinking 
water General Fund reduction of $800,000 for 
2009–11. This reduction option represents a 
portion of the program capacity that was added 
by the 2007 Legislature. Should this occur, the 
program will not be able effectively to oversee 
the 900 known very small non-EPA public water 
systems in Oregon, serving 10–24 people or 
4–14 connections.

Stay tuned!

Dave Leland is manager of the Drinking Water Program  
971-673-0415 or david.e.leland@state.or.us

OAWU ...continued from page 1
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Get ready for the Ground 
Water Rule
by Bill Goss

The Drinking Water Program (DWP) will take 
primacy for the Ground Water Rule (GWR) after 
the current rule adoption package is complete. The 
DWP has long advised that public water systems 
take many of the actions included in the GWR, but 
taking those actions will soon become required. 
Provisions of the GWR take effect Dec. 1, 2009. 
Are you ready? 

Which water systems does the GWR apply to?

Systems relying 100 percent on ground  • 
water (GW);

Consecutive (or purchasing) systems receiving • 
GW from wholesalers;

Mixed surface and GW systems, except where • 
all GW goes through treatment equivalent to 
surface water or ground water under the direct 
influence of surface water.

What does the GWR consist of?

The GWR is designed to reduce the risk of illness 
caused by microbial contamination in public GW 
systems. E. coli will be used as an indicator of 
fecal contamination. The GWR consists of four 
main elements: 

Water system (sanitary) surveys. 1. The DWP 
has been conducting water system surveys 
for many years, but the GWR will affect the 
process. The survey frequency for community 
systems will change from every five years to 
every three years except for those GW systems 
that demonstrate outstanding performance. 
Significant deficiencies identified during the 
survey will need to be corrected within 120 
days of notification, or be on an approved plan 
and schedule for correction. 

Source water monitoring.2.  Source water 
samples will need to be collected from raw 
water sample taps at the wellhead or springbox 
in three possible scenarios:

Triggered monitoring.•	  Following a total 
coliform positive (TC+) sample result in 
the distribution system, the GW system 
must collect one untreated source sample 
within 24 hours from every source in use 
at the time the TC+ sample was collected. 
For systems with <1,000 population, the 
triggered source sample(s) will count as one 
of the four repeat samples required under 
the Total Coliform Rule. Representative 
sampling may be allowed for larger systems 
with multiple GW sources and distribution 
system pressure zones if DWP approves the 
system’s sampling plan. 

Additional monitoring.•	  After an E. 
coli-positive result from the source, five 
additional source samples must be collected 
within 24 hours unless corrective action is 
taken immediately. 

Assessment monitoring.•	  Twelve monthly 
source samples will be required for GW 
sources that are determined by the DWP 
to be at higher risk of fecal contamination. 
Systems will be notified individually if 
assessment monitoring will be required. 
All systems that treat with chlorine or 
ultraviolet and do not achieve 4-log 
treatment of viruses will be required to 
collect at least one source sample per year. 

Compliance monitoring. 3. If a GW system 
provides 4-log treatment (99.99 percent 
inactivation or removal) of viruses, compliance 
monitoring of the treatment process can 
replace the triggered source water monitoring 
requirements if the system desires. If 
chlorinating, the chlorine residual will need to 
be monitored daily, or continuously if >3,300 
population, at the entry point to ensure 
the minimum required chlorine residual is 
maintained. If a system decides to perform 

Provisions of the GWR 
take effect Dec. 1, 2009
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compliance monitoring instead of triggered 
source monitoring, a request must be submitted 
to DWP by Dec. 1, 2009, with engineering 
calculations that demonstrate 4-log virus 
treatment before the first user. A minimum 
chlorine residual that must be maintained at the 
entry point will be assigned by DWP. 

Corrective actions. 4. A GW system will be 
required to take corrective actions if a source 
water sample tests positive for E. coli, or if the 
system is notified of a significant deficiency. 
The action must be agreed upon during 
consultation with DWP staff, and be one or 
more of the following to: 

Correct all significant deficiencies;• 

Provide an alternative source of water;• 

Eliminate the source of contamination;• 

Provide 4-log treatment of viruses and • 
conduct compliance monitoring.

What else do I need to know?

An • E.coli-positive source sample will require 
issuing a Tier 1 (Boil Water) Notice within  
24 hours.

EPA GWR guidance manuals and Quick • 
Reference Guides are available online at: 
www.epa.gov/ogwdw/disinfection/gwr/
compliancehelp.html.

What should I do now?

Update your coliform sampling plan to • 
include the required triggered source water 
sample sites. Identify which source or sources 
contribute water to the location of each 
coliform sampling site in the distribution 
system. A revised template for small GW 
systems is available on the DWP Web site. 

Install or confirm the presence of a raw water • 
sample tap at each GW source. Source samples 
for springs may be collected from the overflow 
pipe outlet if it flows year-round; otherwise a 
sampling point will need to be installed as close 
as possible to the source, and prior to  
any treatment. 

Correct all deficiencies noted in your most • 
recent survey report.

Consider the pros/cons of triggered monitoring • 
vs. compliance monitoring.

Consider installing an injection port on the well •
discharge line so a chlorination system could 
be placed into operation quickly if needed. 
Determine if the system is able to provide 4-log 
treatment for viruses. Review the emergency 
disinfection and public notice procedures in 
your Emergency Response Plan. 

Consider wholesale/purchasing GW system • 
communication and sampling requirements 
if they apply to your system. If a purchasing 
system has a TC+ sample, the wholesale GW 
system is required to collect the triggered 
source sample(s). Distribution of any required 
public notices to customers will also need to  
be coordinated. 

The job of complying with the GWR will vary from 
system to system. Find out what it will take for your 
system and get ready! 

Bill Goss, PE, is a civil engineer in the Technical Services Unit 
of the Drinking Water Program  
541-966-0900 or william.h.goss@state.or.us
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Mercury in pumps: 
Addressing the risk 
of contamination
by Carrie Gentry

Several water systems around the nation have 
experienced mercury leaks at wells from the 
failure of seals in submersible pumps resulting in 
increased sampling, cleanup costs, the need to 
switch to emergency water sources, and in some 
cases, installation of treatment systems.

Submersible pumps are widely used at water 
systems in Oregon for pulling water from wells. 
In a submersible pump, the pump assembly and 
motor are submerged in water and the motor 
is typically mounted below the pump assembly. 
All submersible pumps use a seal to separate 
the electrical parts of the motor from the water 
intake area of the pump. Mechanical seals are 
common; however, some older pumps use 
mercury seals. At least one pump manufacturer 
(Flowserve Byron Jackson) still produces 
submersible pumps with optional mercury seals.1 

Mercury is a liquid metal and has a high surface 
tension, which makes it a tempting choice for use 
in submersible pump seals. A submersible pump 
with a mercury seal may contain approximately 
12 pounds of mercury, which is about 5,400,000 
milligrams.2 The maximum contaminant level 
(MCL) for mercury is 0.002 mg/L. 

A mercury spill on the ground at a wellhead 
— which could happen when a pump is being 
pulled for maintenance — could release mercury 
vapor. Health effects associated with inhalation 
of mercury vapor over time include tremors, 
insomnia and neuromuscular changes.3 Cleanup 
costs of surrounding soils can be significant.

The financial impacts on a water system due to a 
leak of mercury in a well also can be significant. 
This might include the cost of removing the 
mercury from the well, which may be found in 
both the water and the sediment at the bottom 
of the well. 

It may also include the cost of supplying an 
alternative source of water, and increased 
monitoring and testing costs. 

In order to mitigate the risk of mercury leaks 
from submersible pumps, operators should 
develop and implement best management 
practices.2,4 These may include:

Awareness of mercury seals. 1. If a submersible 
pump was installed prior to 1990, it may 
contain a mercury seal. Operators should 
check the pump manual or contact the 
manufacturer to determine whether the 
submersible pump has a mercury seal. If the 
operator is unable to make a determination, 
then the assumption should be made that the 
pump has a mercury seal. 

Replace seals or pumps.2.  Some seals can 
be retrofitted with mechanical seals. If a seal 
cannot be replaced, consider putting pump 
replacement projects higher on the priority list.

motor 
shaft

mercury 
in seal
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Consider more frequent monitoring 3.
of mercury. If pump replacement is not a 
feasible option, consider increased monitoring 
of mercury. 

Read instructions before pulling a pump 4. 
for maintenance. Incorrectly disassembling a 
pump can lead to a leak. An operations manual 
should have instructions for proper pump 
disassembly and removal.

Use a cover or other barrier if working over 5. 
the wellhead. An impermeable barrier can 
protect the soil around the wellhead and the 
wellhead itself. 

Have a spill kit handy.6.  Train staff on safe 
cleanup procedures for mercury spills and 
safe disposal. DEQ has disposal guidelines 
for mercury. See www.deq.state.or.us/lq/
mercurydisposal.htm for more information. 

We recommend that water systems determine 
whether any submersible pumps currently in 
use contain mercury seals. If mercury seals 
do exist in your water system, then best 

management practices can help reduce the risk of 
contamination. Over the long term, phasing out 
mercury seals by replacing the seals or pumps is 
highly recommended.

Carrie Gentry is the regional engineer assistant in the 
Technical Services Unit of the Drinking Water Program 
971-673-0191 or carrie.l.gentry@state.or.us

1. Hawaii Safe Drinking Water Branch of the Hawaii State 
Department of Health, September 2006. Mercury In Your 
Water Source. The Water Spot 2006. http://hawaii.gov/
health/environmental/water/sdwb/environmental/water/sdwb/
newsletter/pdf/10spot07.pdf (accessed 4/2/2009).

2. Massachusetts Department of Environmental Protection 
Drinking Water Program, December 2007. Identification and 
Best Management Practices of Mercury-Containing Equipment 
at Public Water Systems. www.mass.gov/dep/water/drinking/
mercbmp.pdf (accessed 4/2/2009). 

3. U.S. Environmental Protection Agency, February 2009. Health 
Effects. www.epa.gov/ mercury/effects.htm (accessed 4/2/2009).

4. Idaho Department of Environmental Quality. Drinking water, 
submersible pumps, and mercury seals: A potential problem. 
www.deq.idaho.gov/WATER/assist_business/pws/mercury_seals_
fs.pdf (accessed 4/2/2009). 
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Renewing backflow
tester and specialist 
certifications for 2009–11
by Michael Perry

It is time for the backflow assembly testers and 
cross connection specialists biennial certification 
renewal. The renewal is for July 1, 2009, through 
June 30, 2011. Applications were mailed April 
27, 2009. If you have not received your renewal 
application, call 971-673-1220. Renewal forms are 
not available online. 

Most renewals will require evidence of having 
taken the approved Tester or Specialist Update 
courses along with gauge calibrations. Renewal 
requirements are on the back of the renewal form 
or online at: 
www.oregon.gov/DHS/ph/crossconnection/docs/
RenewalRequirements.pdf. 

If testers want to be on the Public List of Certified 
Testers, in addition to the renewal requirements 
of certification, the tester, or his or her employer, 
must have either a Construction Contractors Board 
license or a Landscaper Contractors Board license.

Michael Perry is the Cross Connection Program coordinator 
971-673-1220 or michael.perry@state.or.us

Attention Lane County 
public water systems
The DHS Drinking Water Program (DWP) is pleased 
to announce that after 10 years of direct state 
service to public water systems (PWS) in Lane 
County, Lane County Environmental Health has 
contracted with the DWP to provide local service 
again! This means that more than 300 PWS in Lane 
County will now receive assistance from the Lane 
County Environmental Health Program beginning 
in March 2009. For assistance, please see the 
information below:

For PWS serving > 3,300 population and all 
community PWS using surface water in Lane 
County contact:

Casey Lyon
DHS Drinking Water Program
444 A Street
Springfield, OR  97477
541-726-2587, ext. 31
Fax: 541-726-2596
casey.lyon@state.or.us

For all other Lane County PWS contact:
Katrinka Danielson
Lane County Environmental Health
125 E. 8th Avenue
Eugene, OR  97401
541-682-7462
Fax: 541-682-7459
katrinka.danielson@co.lane.or.us
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Operator certification
corner:
Applying for small water system  
operator certification
by Dottie Reynolds

This is a reminder that if your system is required 
to have a level “S” (“small system”) operator, 
the small water system operator and the owner 
must complete the small water system (SWS) 
operator designation application. This form 
designates the operator as the individual in 
direct responsible charge (DRC) of the system. 
The training certificate received for attending 
the training course is not the SWS operator 
certification. The SWS is not considered to be in 
compliance until the SWS operator application 
is received and certification is issued. Re-
certification is due no later than July 31, every 
three years. 

The owner or legal representative (president, 
owner, secretary, superintendent, mayor, etc.) 
of the system must complete the application 
designating the operator as the DRC for the 

drinking water system, and send it, along with a 
copy of the operator’s training certificate, to the 
address at the bottom of the form. The only time 
the designated DRC may sign the application is if 
he or she owns the system. If you cannot locate 
the training certificate, indicate the training date 
and location on the application and we will verify 
the date.

You may request a small water system operator 
application by calling the Department of Human 
Services Public Health Division Drinking Water 
Program (DWP) at 971-673-0413 or you can 
print the form from the Operator Certification 
Program Web site at www.oregon.gov/DHS/ph/
dwp/certif.shtml. The Web site also offers training 
schedules, rules, requirements, contracting for 
services information, FAQ sheets, and more, about 
small water systems. To ensure that the address, 
phone number and contacts are correct, click 
on the side bar (“Data Online”) and type in the 
name of your system, or its PWS ID number. If the 
information is incorrect or there are any changes 
to be made on this screen, please call the DWP 
immediately.

If your DRC is a contract operator certified at level 
1–4 in distribution or treatment, this application still 
must be completed and signed by the owner every 
three years. The DWP must also have a copy of the 
most current contract. This ensures that we have 
the most current owner (legal representative) and 
operator information on record. 

Note that the SWO free training course, formerly 
offered by Drinking Water Program staff is now 
being conducted by the Oregon Association 
of Water Utilities (OAWU) personnel. Look for 
information on our Web page, this Pipeline issue, 
or go to www.OAWU.net for the full calendar and 
locations of training.  

Dottie Reynolds is the Operator Certification Program 
coordinator in the Drinking Water Program 
971-673-0426 or dottie.e.reynolds@state.or.us
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Meeting calendar
Drinking Water Advisory Committee

Department of Human Services 
Diane Weis, 971-673-0427

July 15, 2009 
October 21, 2009

All meetings are held at the Public Utility 
Commission Office, 550 Capitol St. N.E.,  
Salem, OR 97310

Cross Connection Advisory Board
Go to:  
www.oregon.gov/DHS/ph/crossconnection/
docs/AdvisoryBoardSchedule.pdf

Training calendar
CEUs for Water System Operators

Check www.oesac.com for new offerings 
approved for drinking water

OAWU
503-873-8353

June 10 Source Water Protection  
Planning

June 17 Safe Drinking Water  
Act Update

June 17 Water Conservation 
Management Planning

July 15 Safe Drinking Water  
Act Update

July 15 Water Conservation  
Management Planning

Aug. 4 Control Valves by GC Systems

Aug. 17–20 Summer Classic XV

Sept. 8–10 Water Treatment/Distribution  
Certification Review

Sept. 22–24 Water Treatment/Distribution  
Certification Review

OCT Academy
1-866-266-0028

June 22–23 Two-Day Pump Theory

June 24–25 Two-Day Pump Repair  
and Maintenance

June 26 One-Day Pump  
Control Systems

Sept. 15 Ponds and Lagoons

Sept. 18 Collections Certification  
Review

Sept. 21–22 Two-Day Mathematics for  
Collections Operators
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Cross Connection/Backflow Courses
Backflow Management Inc. (B)
503-255-1619
Clackamas Community College (C)
503-675-6958 ext. 2388

Backflow	Assembly	Tester	Course

June 1–5 Portland (B)

June 8–12 Clackamas (C)

Aug.31–Sept.4 Portland (B)

Backflow	Assembly	Tester	Recertification

June 5 Clackamas (C)

June 12 Portland (B)

June 18 Portland (B)

June 23 Redmond (B)

June 26 Portland (B)

Cross Connection Inspector Course

Sept.28–Oct.1 Portland (B)

Water System Training Course
OAWU 
503-873-8353

June 23 Coos Bay

June 25 Springfield

July 22 Pendleton

September *  Newport, Klamath Falls,  
  Bend, Eagle Point

* Dates to be announced
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SECTION 6 WATER FACILITIES 

6-1 Purpose 

The City owns and operates its water system as a public utility. As such, the City is responsible 
for ensuring the safe and reliable production and distribution of potable water to its customers. 

The standards provided herein are intended to protect the integrity of the existing system and 
ensure that the future system operates efficiently. The City reserves the right to approve or 
reject any materials and devices proposed to be incorporated into the water system. The City 
also reserves the right to require that any proposed addition(s) to the water system comply with 
reliability, redundancy, construction and capacity requirements as outlined in these standards. 

6-2 Summary 

These standards represent the minimum requirements for the design and construction of water 
production and distribution facilities within the City’s water system. 

For non-City water utility suppliers (i.e. Deschutes Valley Water District), the utility grid 
alignment, trenching, pipe bedding, backfilling, and trench surface repair are to follow the City of 
Madras standards. The installation and testing of the actual water system will be according to 
the standards and specifications established by the water utility provider. 

All improvements and additions to the potable water system will comply with the current and 
applicable requirements of the following standards: 

1) The current Oregon Revised Statutes. 

2) The Oregon Health Division, Drinking Water Section, of the Oregon Administrative 
Rules. 

3) The current American Water Works Association (AWWA) Standards for the design and 
construction of public water systems. 

4) All applicable City of Madras Ordinances. 

5) Oregon Standard Specifications for Construction. 

Refer to the requirements outlined in the current Oregon Standard Specifications for 
Construction, Part 1100 as well as applicable Oregon Standard Drawings and the approved 
engineered plans for installation details and requirements. In case of a conflict between 
standards, the design criteria of the City as presented herein shall govern. 

6-2.1 Site Plan Review   

A water system concept (preliminary utility plan) will be submitted to the City with the 
Site Plan Application for all proposed development that will result in water supply 
demands. If the City requires it, the site plan shall include preliminary demand 
calculations and/or modeling reports that estimate initial, phased, and ultimate 
domestic and fire demand required by the development. The site plan shall include 
general locations of any proposed connection to the existing water system, 
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identification of proposed pressure zones, and preliminary locations of any booster 
station(s) and/or reservoir(s) required to ensure adequate domestic and fire service 
pressures to the development.  

This information will assist the City, Fire District, and Building Department in confirming 
that adequate water capacity is available at the proposed connection point(s). In 
addition, the information will be used in conjunction with actual flow tests to determine 
if capacity improvements are required by the new development or redevelopment 
project. The City reserves the right to require a more comprehensive (larger design 
review and flow test study area) system capacity analysis if, in the City’s opinion, the 
proposed development has the potential of operational, supply or hydraulic impact on 
the current water production or distribution system.   

6-2.2 Requirements Prior to Construction Plan Approval  

Prior to the City’s issuance of construction plan approval, design calculations and 
construction documents shall be submitted to the City for review and approval for any 
proposed connection or water system improvements regardless of development size. 
The plans will be revised according to the City’s review comments and re-reviewed for 
compliance with review comments and the land use decision. Final construction plans 
will not receive approval from the City until compliance occurs with City review 
comments and land use decision requirements. 

The submittal shall include a design stamped by an Engineer licensed by the State of 
Oregon and include all information necessary for the City to verify that the proposed 
facilities meet all design criteria defined in these standards. The plan will include 
detailed notes describing all pertinent construction phases, areas of responsibility, 
standard references and specific instructions that will affect the successful completion 
of the project. The plan shall meet the City’s design and drafting standards.  

The approval of construction plans will not be granted until the City has been satisfied 
that all requested design modifications have been addressed by the applicant and that 
all required easements and deeds of dedication have been granted to the City. The 
design submittal shall include all drawings, specifications and supporting calculations 
needed to verify that the proposed water system improvements and/or connections 
align with the water system concept (utility plan) approved during the City’s site plan 
review process (land use findings and decision) and that the design meets the City’s 
standards as specified herein. All proposed agreements between the applicant and the 
City regarding cost sharing, advance financing, utilization of SDC credits, etc. shall be 
signed by all parties prior to the issuance of the approval of construction plans. The 
City will not accept water system improvements that an applicant intends to dedicate to 
the public unless the improvements are reviewed and approved by the City prior to the 
start of construction. 

6-3 Production Facilities 

These will be reviewed and approved per the City Engineer’s requirements on a case-by-case 
basis. 
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6-4 Distribution Systems 

6-4.1 Location and Depth 

Refer to Section 1.11 and current Oregon DEQ standards.  

6-4.2 Water Mains - Potable Water 

All new water mains will be either Class 50 Ductile Iron Pipe, according to AWWA 
Standards section C100 or Class 200 Polyvinyl Chloride (PVC) Pipe, according to 
AWWA Standards section C900.  C900 PVC mains will be colored blue, throughout 
the entire composition of the pipe. The City, at its discretion, may entertain or direct 
changes to these material standards where pressure considerations or ground 
conditions warrant modification.  

The City has standardized three nominal pipe sizes for mains; 6, 8, and 12 inch 
diameter pipe. Other sizes approved on a case-by-case basis as approved by the City 
Engineer. Pipe selection shall be based on this standardization and these velocity 
limitations.  

Water mains will be sized to meet the following flow criteria: 

1) In residential areas, velocity shall be less than four and one-half (4.5’) feet per 
second, during the peak usage hour, calculated using the saturation build-out 
EDUs. 

2) In commercial/ industrial areas, velocity shall be less than four and one-half (7.5’) 
feet per second, during fire flow on the peak usage day (at saturation build out 
EDUs). 

3) Water mains in residential areas will be a minimum of eight-inch (8”) nominal 
diameter.  

4) Water mains in areas serving commercial/industrial zonings will be a minimum of 
twelve-inch (12”) nominal diameter.  

5) Pipe size selection will not decrease the residual pressure within the existing 
distribution system below 20 pounds per square inch, during a fire situation or 42 
pounds per square inch during normal usage periods. 

Water main extensions that will be dedicated to the City will be installed so that the 
main extends a minimum of twenty lineal feet past the development to be served. 

Mains will be placed and constructed as indicated on the approved engineered plan.  
Back filling, compaction and surface restoration will be as required by the Agency 
having jurisdiction of the right-of-way. 
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6-4.2.1 Tapping Main Lines 

When tapping existing water main lines, the contractor shall use a Romac SST 
Tapping Tee or approved equivalent. Ductile Iron tapping sleeves are not acceptable 
for use, except on Ductile Iron pipe. 

When tapping existing water main lines, the contractor shall make provisions to 
continuously flush and purge water through the non-pressurized side of the tapping 
valve (toward the bottom), or through the tapping machine. Using a corporation stop 
on the testing tap on the tapping sleeve is not acceptable.  

The purpose of this procedure is to prevent the fouling of valves, regulators, meters 
and other equipment with chips and other debris to drinking water. 

City personnel must be present any time a tap is made on the City’s existing water 
main lines. 

6-4.3 Valves 

All water mains twelve-inch and smaller will be fitted with resilient wedge epoxy lined 
and coated gate valves, according to AWWA Standards section C500.  Substitution of 
butterfly valves will only be permitted when field conditions require the main to be 
installed with “minimum cover.”  In these cases gate valves may not allow adequate 
“surface to operator nut” clearance. 

Water mains larger than twelve-inch will be fitted with either gate or butterfly valves, 
with resilient valve seats and epoxy lining and coating, according to AWWA Standards 
section C500. 

Isolation valves will be installed on all City mains at intervals no greater than 500 linear 
feet. At water main intersections, valves will be installed as detailed on the engineered 
plan. 

Submittal data will be required for all valves installed in the City system. 

6-4.4 Services 

All water, fire and irrigation services will be installed by the developer at the time of 
original construction. See Oregon Standard Drawings and the approved engineered 
plans for installation details and requirements. 

Where existing mains are in place, a City approved contractor will establish individual 
services (i.e. tapping the main). The materials for services larger than two inch shall 
correspond to requirements for mains and appurtenances. 

6-4.5 Fire Hydrants 

All fire hydrants will be installed by the developer at the time of original construction. 
All fire hydrants will be Kennedy K-81 D or Mueller Centurion fitted with a 5¼” valve. 
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6-4.6 Pressure Zone Control 

If a pressure reducing valve (PRV) is required within a development to provide 
appropriate residential pressure, the developer will design and install an approved 
PRV station as part of the water facilities provided. PRV station design and hydraulic 
capabilities are specific to the distribution area to be served. The PRV station design 
shall be submitted to the City for approval prior to the issuance of the Site Construction 
Permit. The submittal shall include all engineering calculations necessary for the City 
to verify that the station meets the City’s hydraulic and material requirements. In 
addition, the submittal should address any anticipated hydraulic impacts on the 
existing water system.   

Flow modeling may be required when a PRV station is necessary. The modeling effort 
will evaluate both existing system characteristics and system characteristics after the 
proposed PRV installation. If the additional flow volumes created by any proposed 
development result in velocities that exceed those stated in Section 4, the developer 
will be required to provide larger or additional water distribution facilities. 

6-4.7 Air-Vacuum Control 

An air-vacuum control (AVC) device is required on any City Water main where a “high 
spot” exists at any point between lower portions of the main. A “high spot” is any 
location at which the main rises more than one-half (.5) times the nominal pipe 
diameter, and then descends to the previous elevation.  

6-4.8 Flush Outs/ Fire Hydrants  

A fire hydrant is required on all dead end portions of City mains.  

6-4.9 Backflow Control 

All services that present a potential for cross contamination risk to the public water 
supply must be equipped with a backflow prevention assembly approved by the 
Oregon Health Division. Designers are to refer to the current edition of the current 
Oregon Standard Specifications for Construction, Part 1100. 

6-4.10 Appurtenances 

All fittings needed to provide a fully functional water distribution system, not specifically 
covered in these specifications are to be manufactured and installed according to the 
latest edition of the AWWA Standards. 

6-4.11 Disinfection of Facilities 

Following completion of new facilities, including wells, valves, pumps, water mains and 
service connections, which will be in contact with the water delivered to users, said 
facilities shall be disinfected before they are placed into service. Disinfection shall be 
by chlorination according to Oregon Administrative Rules 333-061-0050(10) and 
AWWA Standards C651 through C654, and also refer to the current Oregon Standard 
Specifications for Construction, Part 1100.  



Public Improvement Design & Construction Standards 

  Page | 79  
 

Disinfection shall include but not be limited to the introduction of a chlorine solution 
with an initial concentration of 25mg/l into the facility in a manner that will result in a 
thorough wetting of all surfaces. The solution shall remain in place for 24 hours. After 
the 24-hour period, the free chlorine residual must be checked and found to be 10 mg/l 
or greater. The chlorine solution shall be drained and the facility flushed with potable 
water. A minimum of one sample shall be collected from the facility for microbiological 
analysis. Should any test fail, the facility shall be flushed, rechlorinated and rechecked 
until a sample free of coliform organisms is obtained. Other disinfectants may be used 
if demonstrated that they can also achieve the same results.  

6-5 Facilities, Infrastructure and Property 

6-5.1 Site Enclosures  

All City Water wells, reservoirs, pump stations and buildings will be contained within a 
limited access enclosure. Enclosures will be (minimum) six-foot tall, nine-gauge, chain 
link fencing with a heavy-duty top rail and 12.5-gauge stranded bottom tension wire. 
Enclosures will be equipped with at least one 16-foot “drive through” double gate and 
one 36-inch “walk through” gate. When appropriate, enclosures will include three-wire 
“anti-climb” top barrier.  Fences (or other enclosures) will be positioned so that a 
service truck, with a standard 160-inch wheel base, can travel around all buildings or 
facilities without reversing direction. 

Site enclosure requirements may be altered depending on the specific usage or 
location of the property or facility. Additional costs associated with requirements that 
are more stringent will be the responsibility of the developer. 

6-5.2 Buildings 

All City water buildings and structures that house mechanical, electrical, electronic or 
other temperature and humidity sensitive equipment shall contain central climatic 
control apparatus. Atmospheric conditions inside the structures shall be maintained 
according to the recommendations of the equipment manufacturers. No climatic 
control equipment will be installed without approval of the City.   

 
6-5.3 Access 

All City water properties and facilities shall be accessible by way of an improved 
roadway connecting to a public right-of-way. The minimum requirements for access 
driveways outside the City limits include: a minimum width of 20 feet; base course of at 
least eight inches of ¾ inch minus compacted to 95% of AASHTO T-99; over the top of 
subgrade geotextile, and drainage that meets the requirements of Section 4 of these 
Standards. The minimum requirements for access driveways within the City limits 
include a minimum width of 20 feet; base course of at least 8 inches of ¾ inch minus, 
compacted to 95% of AASHTO T-99, asphalt paving level II or III, ½ inch dense HMAC 
with PG64-28 oil (3 inch thickness, minimum, placed in two lifts), and drainage that 
meets the requirements of Section 4 of these Standards. 

All access driveways shall be located in areas wholly controlled by the City through a 
dedicated easement. Shared usage will be permitted, but the access needs and 
requirements of the City will have precedence over all others.  All easements or private 
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usage agreements will be recorded with the appropriate governmental authority and 
will be non-revocable. 

6-5.4 Property 

All City water buildings or other structures (not located in right-of-way) will be located 
on property deeded to the City. Easements or private usage agreements will not be 
considered as viable alternatives to City ownership. Water system improvements 
required as a condition of public dedication of infrastructure will be constructed on 
property that is deeded to the City.  Property will be free of encumbrances, as reported 
in a title search provided by the developer and approved by the City attorney. 
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2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras)
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1* Elbow at Adams 2381.14 0 2426.7 19.7
J‐2* Adams & Tracie 2325.71 0 2413.59 38
J‐3 Adams & I 2298 1.3 2409.53 48.3
J‐4 4th & I 2294.23 91.53 2408.32 49.4
J‐5 Lincoln & I 2304.22 206.23 2408.27 45
J‐5A Madison & J 2304.45 13.95 2408.24 44.9
J‐5B Madison & I 2300.38 48.05 2408.26 46.7
J‐5C Madison & G 2286.86 49.6 2406.81 51.9
J‐5D Marshall & G 2261.87 34.1 2406.45 62.6
J‐6 4th & G 2272.67 147.98 2405.84 57.6
J‐7 4th & F 2261.54 28.47 2405.34 62.2
J‐8 Elbow SW City Hall 2259.52 0 2405.17 63
J‐9 3rd & D 2242 15.58 2404.52 70.3
J‐10 3rd & B 2232 64.14 2404.27 74.5
J‐11 1st & B 2231 154 2404.27 75
J‐12 1st & Culver Hwy 2244.52 60.88 2404.86 69.4
J‐13 Madison & Culver Hwy 2258 53.46 2405.91 64
J‐14 Marshall & I 2283.49 0 2407.87 53.8
J‐15 5th & Buff 2284.27 0 2405.81 52.6
J‐16 5th & G 2281 10.18 2405.82 54
J‐17 4th & D 2241.49 46.12 2404.51 70.5
J‐18 4th & B 2232.6 14.33 2402.83 73.6
J‐19 4th & A 2228.06 5.2 2402.78 75.6
J‐20 4th & Pine 2225.27 1.3 2402.77 76.8
J‐21 5th & Oak 2250.53 15.91 2401.72 65.4
J‐22 5th & Pine 2225.86 2.85 2402.77 76.5
J‐23 5th & A 2228.28 20.39 2402.78 75.5
J‐24 5th & Buff 2233 3.9 2402.79 73.5
J‐25 6th & Oak 2255.86 15.91 2401.33 62.9
J‐26 US97 & Plum 2258 10.18 2401.32 62
J‐27 US97 & Jefferson 2280.92 0 2401.32 52.1
J‐28 7th & Oak 2270.69 33.47 2399.8 55.9
J‐29 7th & Henry 2271.2 29.45 2399.07 55.3
J‐30 10th & Henry 2293.43 106.35 2397.76 45.1
J‐31 7th & B 2234.63 63.52 2401.37 72.1
J‐32 10th & A 2266.83 132.3 2397.94 56.7
J‐33 Hillcrest & A (6") 2286.93 59.54 2403.33 50.4
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 63.36 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2402.93 50.7
J‐38 Ashwood & B 2282.47 3.1 2402.79 52.1
J‐39 Ashwood & C 2260.62 23.61 2402.09 61.2
J‐40 16th & A 2302.78 23.91 2407.58 45.3
J‐41 16th & D 2269.35 115.78 2402.13 57.4
J‐42 10th & D 2248.81 32.13 2401.55 66.1
J‐43 10th & C 2246 50.82 2401.52 67.3
J‐44 10th & E 2252.14 62.14 2401.56 64.6
J‐45 7th & C 2240.45 56.34 2401.41 69.6
J‐46 7th & E 2243.35 69.69 2401.85 68.6
J‐47 5th & E 2250.34 27.89 2402.68 65.9
J‐48 7th & Buff 2309.92 25.88 2402.91 40.2

J‐49 10th & Buff 2278.32 34.93 2401.74 53.4
J‐50 Madras High School 2264 29.27 2401.7 59.6
J‐51* Elbow at Tracie 2324.65 6.28 2413.4 38.4
J‐52* Connection at Tank 2400 0 2432.1 13.9

* Denotes Junction out of pressure zone, pressure requirements not necessary.



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras)
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1059.55 4.33 0.011 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 894.94 3.66 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 893.64 3.65 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 714.42 2.92 0.003 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 427.63 1.75 0.001 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 316.8 1.29 0.001 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 316.8 1.29 0.001 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 227.49 0.93 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐5.85 0.02 0 FALSE 0
P‐297 173.76 J‐11 PMP‐1 6 Steel 100 0.01 0 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 164.61 1.87 0.004 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐162.05 0.46 0 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 158.33 1.8 0.004 FALSE 0
P‐304 118.32 J‐16 J‐15 6 Steel 100 25.86 0.29 0 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 82.35 0.93 0.001 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 109.96 1.25 0.002 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐169.2 1.92 0.004 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐73.73 0.3 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 22.44 0.25 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 13.56 0.15 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 242.4 0.69 0 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 113.37 0.32 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 96.65 0.27 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 106.06 1.2 0.002 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 90.15 1.02 0.001 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 10.19 0.07 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 12.26 0.03 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 3.68 0.01 0 FALSE 0
P‐320 555.95 J‐24 J‐31 6 Steel 100 125.13 1.42 0.003 FALSE 0
P‐321 1291.18 J‐31 J‐28 6 Steel 100 83.42 0.95 0.001 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 114 1.29 0.002 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 84.55 0.96 0.001 FALSE 0
P‐324 1787.68 J‐30 J‐32 6 Steel 100 ‐21.8 0.25 0 FALSE 0
P‐325 284.81 J‐25 J‐28 4 Steel 100 64.05 1.64 0.005 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐154.1 1.75 0.004 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐299.16 3.39 0.013 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐480.74 5.45 0.031 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 63.36 0.18 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 63.36 0.18 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 85.52 0.97 0.001 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 85.52 0.97 0.001 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 82.42 0.94 0.001 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 157.67 1.79 0.004 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 41.89 0.48 0 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 17.5 0.2 0 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐58.81 0.67 0.001 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐7.74 0.09 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 25.49 0.29 0 FALSE 0
P‐340 853.42 J‐45 J‐46 6 Steel 100 ‐52.66 0.6 0.001 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐98.12 1.11 0.002 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐126.01 1.43 0.003 FALSE 0
P‐344 452.77 J‐31 J‐45 6 Steel 100 ‐21.81 0.25 0 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 42.24 0.48 0 FALSE 0
P‐346 552.16 J‐15 J‐48 6 Steel 100 184.19 2.09 0.005 FALSE 0
P‐347 805.48 J‐48 J‐49 6 Steel 100 91.84 1.04 0.001 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 56.91 0.36 0 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 27.64 0.31 0 FALSE 0
P‐350 1325.41 J‐46 J‐48 6 Steel 100 ‐66.46 0.75 0.001 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1059.55 4.33 0.011 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1059.55 4.33 0.005 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐544.1 1.54 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐544.07 1.54 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐561.68 1.59 0.001 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐561.71 2.29 0.002 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 288.87 1.84 0.001 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 220.74 1.41 0.001 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 159.86 1.02 0 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 87.68 0.36 0 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐66.58 0.27 0 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 92.26 1.05 0.001 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 288.87 1.84 0.001 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 274.2 1.75 0.001 FALSE 0
P‐368 615.83 J‐5C J‐5D 4 Steel 100 19.43 0.5 0.001 FALSE 0
P‐369 1186.03 J‐5C J‐6 4 Steel 100 23.23 0.59 0.001 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.95 0.16 0 FALSE 0



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J‐5C
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2426.12 19.5
J‐2 Adams & Tracie 2325.71 0 2411.69 37.2
J‐3 Adams & I 2298 1.3 2407.38 47.3
J‐4 4th & I 2294.23 91.53 2406.09 48.4
J‐5 Lincoln & I 2304.22 206.23 2408.26 45
J‐5A Madison & J 2304.45 13.95 2406.31 44.1
J‐5B Madison & I 2300.38 48.05 2406.32 45.8
J‐5C Madison & G 2286.86 1549.6 2309.45 9.8
J‐5D Marshall & G 2260 34.1 2400.55 60.8
J‐5E Roosevelt & G 2261.87 0 2400.55 60
J‐6 4th & G 2272.67 147.98 2401.35 55.7
J‐7 4th & F 2261.54 28.47 2400.75 60.2
J‐8 Elbow SW City Hall 2259.52 0 2400.54 61
J‐9 3rd & D 2242 15.58 2399.77 68.3
J‐10 3rd & B 2232 64.14 2399.41 72.4
J‐11 1st & B 2231 154 2399.4 72.9
J‐12 1st & Culver Hwy 2244.52 60.88 2399.64 67.1
J‐13 Madison & Culver Hwy 2258 53.46 2400.21 61.5
J‐14 Marshall & I 2283.49 0 2406.56 53.2
J‐15 5th & Buff 2284.27 0 2401.34 50.7
J‐16 5th & G 2281 10.18 2401.34 52.1
J‐17 4th & D 2241.49 46.12 2399.76 68.5
J‐18 4th & B 2232.6 14.33 2398.2 71.6
J‐19 4th & A 2228.06 5.2 2398.16 73.6
J‐20 4th & Pine 2225.27 1.3 2398.15 74.8
J‐21 5th & Oak 2250.53 15.91 2397.19 63.5
J‐22 5th & Pine 2225.86 2.85 2398.15 74.5
J‐23 5th & A 2228.28 20.39 2398.16 73.5
J‐24 5th & Buff 2233 3.9 2398.17 71.5
J‐25 6th & Oak 2255.86 15.91 2396.83 61
J‐26 US97 & Plum 2258 10.18 2396.83 60.1
J‐27 US97 & Jefferson 2280.92 0 2396.83 50.1
J‐28 7th & Oak 2270.69 33.47 2395.52 54
J‐29 7th & Henry 2271.2 29.45 2394.86 53.5
J‐30 10th & Henry 2293.43 106.35 2393.72 43.4
J‐31 7th & B 2234.63 63.52 2397.04 70.3
J‐32 10th & A 2266.83 132.3 2394 55
J‐33 Hillcrest & A (6") 2286.93 59.54 2399.79 48.8
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 63.36 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2399.28 49.1
J‐38 Ashwood & B 2282.47 3.1 2399.1 50.5
J‐39 Ashwood & C 2260.62 23.61 2398.19 59.5
J‐40 16th & A 2302.78 23.91 2404.54 44
J‐41 16th & D 2269.35 115.78 2398.32 55.8
J‐42 10th & D 2248.81 32.13 2397.42 64.3
J‐43 10th & C 2246 50.82 2397.39 65.5
J‐44 10th & E 2252.14 62.14 2397.41 62.9
J‐45 7th & C 2240.45 56.34 2397.15 67.8
J‐46 7th & E 2243.35 69.69 2397.62 66.7
J‐47 5th & E 2250.34 27.89 2398.39 64.1
J‐48 7th & Buff 2309.92 25.88 2398.62 38.4
J‐49 10th & Buff 2278.32 34.93 2397.55 51.6
J‐50 Madras High School 2264 29.27 2397.52 57.8
J‐51 Elbow at Tracie 2324.65 6.28 2411.44 37.6
J‐52 Connection at Tank 2400 0 2432.06 13.9



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J‐5E
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2426.22 19.5
J‐2 Adams & Tracie 2325.71 0 2412.03 37.3
J‐3 Adams & I 2298 1.3 2407.9 47.5
J‐4 4th & I 2294.23 91.53 2406.67 48.6
J‐5 Lincoln & I 2304.22 206.23 2408.26 45
J‐5A Madison & J 2304.45 13.95 2407.57 44.6
J‐5B Madison & I 2300.38 48.05 2407.58 46.4
J‐5C Madison & G 2286.86 49.6 2400.93 49.4
J‐5D Marshall & G 2260 34.1 2386.34 54.7
J‐5E Roosevelt & G 2261.87 1500 1973.8 ‐124.6
J‐6 4th & G 2272.67 147.98 2400.34 55.2
J‐7 4th & F 2261.54 28.47 2398.43 59.2
J‐8 Elbow SW City Hall 2259.52 0 2397.71 59.8
J‐9 3rd & D 2242 15.58 2395.08 66.2
J‐10 3rd & B 2232 64.14 2393.21 69.7
J‐11 1st & B 2231 154 2392.36 69.8
J‐12 1st & Culver Hwy 2244.52 60.88 2389.19 62.6
J‐13 Madison & Culver Hwy 2258 53.46 2386.92 55.8
J‐14 Marshall & I 2283.49 0 2403.44 51.9
J‐15 5th & Buff 2284.27 0 2400.31 50.2
J‐16 5th & G 2281 10.18 2400.32 51.6
J‐17 4th & D 2241.49 46.12 2395.08 66.4
J‐18 4th & B 2232.6 14.33 2393.03 69.4
J‐19 4th & A 2228.06 5.2 2393.01 71.4
J‐20 4th & Pine 2225.27 1.3 2393 72.6
J‐21 5th & Oak 2250.53 15.91 2392.28 61.3
J‐22 5th & Pine 2225.86 2.85 2393 72.3
J‐23 5th & A 2228.28 20.39 2393.01 71.3
J‐24 5th & Buff 2233 3.9 2393.02 69.2
J‐25 6th & Oak 2255.86 15.91 2392.02 58.9
J‐26 US97 & Plum 2258 10.18 2392.02 58
J‐27 US97 & Jefferson 2280.92 0 2392.02 48.1
J‐28 7th & Oak 2270.69 33.47 2391.23 52.2
J‐29 7th & Henry 2271.2 29.45 2390.71 51.7
J‐30 10th & Henry 2293.43 106.35 2389.87 41.7
J‐31 7th & B 2234.63 63.52 2392.83 68.4
J‐32 10th & A 2266.83 132.3 2390.43 53.5
J‐33 Hillcrest & A (6") 2286.93 59.54 2397.06 47.6
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 63.36 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2396.5 47.9
J‐38 Ashwood & B 2282.47 3.1 2396.31 49.3
J‐39 Ashwood & C 2260.62 23.61 2395.33 58.3
J‐40 16th & A 2302.78 23.91 2402.27 43
J‐41 16th & D 2269.35 115.78 2395.69 54.7
J‐42 10th & D 2248.81 32.13 2394.62 63.1
J‐43 10th & C 2246 50.82 2394.43 64.2
J‐44 10th & E 2252.14 62.14 2394.65 61.7
J‐45 7th & C 2240.45 56.34 2393.69 66.3
J‐46 7th & E 2243.35 69.69 2394.92 65.6
J‐47 5th & E 2250.34 27.89 2396.12 63.1
J‐48 7th & Buff 2309.92 25.88 2396.5 37.5
J‐49 10th & Buff 2278.32 34.93 2395 50.5
J‐50 Madras High School 2264 29.27 2394.94 56.7
J‐51 Elbow at Tracie 2324.65 6.28 2411.74 37.7
J‐52 Connection at Tank 2400 0 2432.06 13.9



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J‐32
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2425.73 19.3
J‐2 Adams & Tracie 2325.71 0 2410.4 36.6
J‐3 Adams & I 2298 1.3 2406.18 46.8
J‐4 4th & I 2294.23 91.53 2404.91 47.9
J‐5 Lincoln & I 2304.22 206.23 2408.26 45
J‐5A Madison & J 2304.45 13.95 2407.17 44.4
J‐5B Madison & I 2300.38 48.05 2407.18 46.2
J‐5C Madison & G 2286.86 49.6 2403.37 50.4
J‐5D Marshall & G 2260 34.1 2402.23 61.5
J‐5E Roosevelt & G 2261.87 0 2402.23 60.7
J‐6 4th & G 2272.67 147.98 2395.88 53.3
J‐7 4th & F 2261.54 28.47 2394.4 57.5
J‐8 Elbow SW City Hall 2259.52 0 2393.85 58.1
J‐9 3rd & D 2242 15.58 2391.85 64.8
J‐10 3rd & B 2232 64.14 2391.32 68.9
J‐11 1st & B 2231 154 2391.58 69.5
J‐12 1st & Culver Hwy 2244.52 60.88 2395.43 65.3
J‐13 Madison & Culver Hwy 2258 53.46 2400.21 61.5
J‐14 Marshall & I 2283.49 0 2406.94 53.4
J‐15 5th & Buff 2284.27 0 2394.63 47.7
J‐16 5th & G 2281 10.18 2395.69 49.6
J‐17 4th & D 2241.49 46.12 2391.75 65
J‐18 4th & B 2232.6 14.33 2378.09 62.9
J‐19 4th & A 2228.06 5.2 2377.67 64.7
J‐20 4th & Pine 2225.27 1.3 2377.58 65.9
J‐21 5th & Oak 2250.53 15.91 2366.38 50.1
J‐22 5th & Pine 2225.86 2.85 2377.58 65.6
J‐23 5th & A 2228.28 20.39 2377.67 64.6
J‐24 5th & Buff 2233 3.9 2377.77 62.6
J‐25 6th & Oak 2255.86 15.91 2361.09 45.5
J‐26 US97 & Plum 2258 10.18 2361.08 44.6
J‐27 US97 & Jefferson 2280.92 0 2361.08 34.7
J‐28 7th & Oak 2270.69 33.47 2327.69 24.7
J‐29 7th & Henry 2271.2 29.45 2304.44 14.4
J‐30 10th & Henry 2293.43 106.35 2236.63 ‐24.6
J‐31 7th & B 2234.63 63.52 2361.13 54.7
J‐32 10th & A 2266.83 1632.3 2151.49 ‐49.9
J‐33 Hillcrest & A (6") 2286.93 59.54 2332.16 19.6
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.24 43.7
J‐36 Hillcrest & A (12") 2289.38 63.36 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2335.96 21.7
J‐38 Ashwood & B 2282.47 3.1 2337.28 23.7
J‐39 Ashwood & C 2260.62 23.61 2344.57 36.3
J‐40 16th & A 2302.78 23.91 2358.31 24
J‐41 16th & D 2269.35 115.78 2357.96 38.3
J‐42 10th & D 2248.81 32.13 2359.88 48.1
J‐43 10th & C 2246 50.82 2357.27 48.1
J‐44 10th & E 2252.14 62.14 2365.15 48.9
J‐45 7th & C 2240.45 56.34 2361.2 52.2
J‐46 7th & E 2243.35 69.69 2369.52 54.6
J‐47 5th & E 2250.34 27.89 2376.43 54.6
J‐48 7th & Buff 2309.92 25.88 2377.75 29.3
J‐49 10th & Buff 2278.32 34.93 2370.33 39.8
J‐50 Madras High School 2264 29.27 2369.86 45.8
J‐51 Elbow at Tracie 2324.65 6.28 2410.02 36.9
J‐52 Connection at Tank 2400 0 2432.03 13.9



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J‐47
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2425.38 19.1
J‐2 Adams & Tracie 2325.71 0 2409.29 36.2
J‐3 Adams & I 2298 1.3 2404.95 46.3
J‐4 4th & I 2294.23 91.53 2403.66 47.3
J‐5 Lincoln & I 2304.22 206.23 2408.26 45
J‐5A Madison & J 2304.45 13.95 2406.83 44.3
J‐5B Madison & I 2300.38 48.05 2406.84 46.1
J‐5C Madison & G 2286.86 49.6 2402.83 50.2
J‐5D Marshall & G 2260 34.1 2402.05 61.5
J‐5E Roosevelt & G 2261.87 0 2402.05 60.6
J‐6 4th & G 2272.67 147.98 2392.97 52
J‐7 4th & F 2261.54 28.47 2392.31 56.6
J‐8 Elbow SW City Hall 2259.52 0 2392.08 57.4
J‐9 3rd & D 2242 15.58 2391.22 64.6
J‐10 3rd & B 2232 64.14 2391.07 68.8
J‐11 1st & B 2231 154 2391.33 69.4
J‐12 1st & Culver Hwy 2244.52 60.88 2395.21 65.2
J‐13 Madison & Culver Hwy 2258 53.46 2400.03 61.4
J‐14 Marshall & I 2283.49 0 2406.9 53.4
J‐15 5th & Buff 2284.27 0 2391.11 46.2
J‐16 5th & G 2281 10.18 2392.44 48.2
J‐17 4th & D 2241.49 46.12 2391.15 64.8
J‐18 4th & B 2232.6 14.33 2384.18 65.6
J‐19 4th & A 2228.06 5.2 2383.98 67.5
J‐20 4th & Pine 2225.27 1.3 2383.96 68.7
J‐21 5th & Oak 2250.53 15.91 2380.84 56.4
J‐22 5th & Pine 2225.86 2.85 2383.96 68.4
J‐23 5th & A 2228.28 20.39 2383.98 67.4
J‐24 5th & Buff 2233 3.9 2384.01 65.3
J‐25 6th & Oak 2255.86 15.91 2379.48 53.5
J‐26 US97 & Plum 2258 10.18 2379.48 52.6
J‐27 US97 & Jefferson 2280.92 0 2379.48 42.6
J‐28 7th & Oak 2270.69 33.47 2372.2 43.9
J‐29 7th & Henry 2271.2 29.45 2371.46 43.4
J‐30 10th & Henry 2293.43 106.35 2370.12 33.2
J‐31 7th & B 2234.63 63.52 2372.2 59.5
J‐32 10th & A 2266.83 132.3 2370.29 44.8
J‐33 Hillcrest & A (6") 2286.93 59.54 2375.61 38.4
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 63.36 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2373.71 38
J‐38 Ashwood & B 2282.47 3.1 2373.05 39.2
J‐39 Ashwood & C 2260.62 23.61 2369.58 47.1
J‐40 16th & A 2302.78 23.91 2383.27 34.8
J‐41 16th & D 2269.35 115.78 2370.11 43.6
J‐42 10th & D 2248.81 32.13 2364.86 50.2
J‐43 10th & C 2246 50.82 2365.44 51.7
J‐44 10th & E 2252.14 62.14 2362.62 47.8
J‐45 7th & C 2240.45 56.34 2365.24 54
J‐46 7th & E 2243.35 69.69 2353.67 47.7
J‐47 5th & E 2250.34 1527.89 2312.66 27
J‐48 7th & Buff 2309.92 25.88 2370.74 26.3
J‐49 10th & Buff 2278.32 34.93 2365.68 37.8
J‐50 Madras High School 2264 29.27 2365.38 43.9
J‐51 Elbow at Tracie 2324.65 6.28 2408.85 36.4
J‐52 Connection at Tank 2400 0 2432.01 13.8



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J26
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1168.28 4.77 0.013 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 927.16 3.79 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 925.86 3.78 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 1518.41 6.2 0.01 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 1017.58 4.16 0.005 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 783.02 3.2 0.003 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 783.02 3.2 0.003 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 463.23 1.89 0.001 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐363.66 1.49 0.001 FALSE 0
P‐297 173.76 J‐11 PMP‐1 6 Steel 100 0.01 0 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 241.11 2.74 0.009 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐426.98 1.21 0 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 234.83 2.66 0.008 FALSE 0
P‐304 118.32 J‐16 J‐15 6 Steel 100 146.26 1.66 0.003 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 206.09 2.34 0.004 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 464.17 5.27 0.029 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐762.76 8.66 0.073 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐304.21 1.24 0.001 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 129.63 1.47 0.003 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 127.15 1.44 0.002 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 1082.97 3.07 0.002 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 931.82 2.64 0.002 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 908.71 2.58 0.002 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 1031.71 11.71 0.128 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 1015.8 11.53 0.124 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 1510.19 9.64 0.039 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 125.85 0.36 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 ‐2.72 0.01 0 FALSE 0
P‐320 555.95 J‐24 J‐31 6 Steel 100 147.25 1.67 0.003 FALSE 0
P‐321 1291.18 J‐31 J‐28 6 Steel 100 440.77 5 0.026 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 ‐103.01 1.17 0.002 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 ‐132.46 1.5 0.003 FALSE 0
P‐324 1787.68 J‐30 J‐32 6 Steel 100 ‐238.81 2.71 0.008 FALSE 0
P‐325 284.81 J‐25 J‐28 4 Steel 100 ‐510.3 13.03 0.25 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐371.11 4.21 0.019 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐484 5.49 0.031 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐691.54 7.85 0.061 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 63.36 0.18 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 63.36 0.18 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 53.35 0.61 0 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 53.35 0.61 0.001 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 50.25 0.57 0 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 183.63 2.08 0.005 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 67.85 0.77 0.001 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 183.02 2.08 0.005 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐26.64 0.3 0 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐147.3 1.67 0.003 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 158.84 1.8 0.004 FALSE 0
P‐340 853.42 J‐45 J‐46 6 Steel 100 ‐254.53 2.89 0.01 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐242.64 2.75 0.009 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐270.53 3.07 0.011 FALSE 0
P‐344 452.77 J‐31 J‐45 6 Steel 100 ‐357.03 4.05 0.018 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 85.53 0.97 0.001 FALSE 0
P‐346 552.16 J‐15 J‐48 6 Steel 100 381.1 4.32 0.02 FALSE 0
P‐347 805.48 J‐48 J‐49 6 Steel 100 188.12 2.13 0.005 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 153.19 0.98 0.001 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 123.92 1.41 0.003 FALSE 0
P‐350 1325.41 J‐46 J‐48 6 Steel 100 ‐167.1 1.9 0.004 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1168.28 4.77 0.013 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1168.28 4.77 0.006 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐754.9 2.14 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐754.88 2.14 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐1742.15 4.94 0.005 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐1742.2 7.12 0.013 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 620.64 3.96 0.006 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 578.56 3.69 0.005 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 517.68 3.3 0.004 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 ‐684.08 2.79 0.002 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐915.28 3.74 0.004 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 169.2 1.92 0.004 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 620.64 3.96 0.006 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 632.02 4.03 0.006 FALSE 0
P‐368 615.83 J‐5C J‐5D 4 Steel 100 45.48 1.16 0.003 FALSE 0
P‐369 1186.03 J‐5C J‐6 4 Steel 100 74.12 1.89 0.007 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.95 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 6 Ductile Iron 130 0 0 0 FALSE 0



2012 Peak Hour Flow Modeling (based off DVWD sales to City of Madras) ‐ Fire Flow at J31
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1168.2 4.77 0.013 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 924.04 3.77 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 922.74 3.77 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 1512.63 6.18 0.01 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 885.59 3.62 0.004 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 678.4 2.77 0.002 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 678.4 2.77 0.002 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 392.7 1.6 0.001 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐333.93 1.36 0.001 FALSE 0
P‐297 173.76 J‐11 PMP‐1 6 Steel 100 0.01 0 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 244.16 2.77 0.009 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐553.77 1.57 0.001 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 237.88 2.7 0.008 FALSE 0
P‐304 118.32 J‐16 J‐15 6 Steel 100 215.84 2.45 0.007 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 178.72 2.03 0.003 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 402.72 4.57 0.022 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐662.49 7.52 0.056 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐270.12 1.1 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 79.31 0.9 0.001 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 35.7 0.41 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 971.57 2.76 0.002 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 233.89 0.66 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 251.9 0.71 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 283.46 3.22 0.012 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 267.55 3.04 0.01 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 10.19 0.07 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 34.4 0.1 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 38.41 0.11 0 FALSE 0
P‐320 555.95 J‐24 J‐31 6 Steel 100 733.79 8.33 0.068 FALSE 0
P‐321 1291.18 J‐31 J‐28 6 Steel 100 ‐232.32 2.64 0.008 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 ‐24.34 0.28 0 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 ‐53.79 0.61 0.001 FALSE 0
P‐324 1787.68 J‐30 J‐32 6 Steel 100 ‐160.14 1.82 0.004 FALSE 0
P‐325 284.81 J‐25 J‐28 4 Steel 100 241.45 6.16 0.063 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐292.44 3.32 0.012 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐489.22 5.55 0.032 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐723.42 8.21 0.066 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 63.36 0.18 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 63.36 0.18 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 137.24 1.56 0.002 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 137.24 1.56 0.003 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 134.14 1.52 0.003 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 210.29 2.39 0.007 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 94.51 1.07 0.002 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 227.32 2.58 0.008 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐110.53 1.25 0.002 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐164.94 1.87 0.004 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 287.03 3.26 0.012 FALSE 0
P‐340 853.42 J‐45 J‐46 6 Steel 100 ‐366.73 4.16 0.019 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐299.86 3.4 0.013 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐327.75 3.72 0.015 FALSE 0
P‐344 452.77 J‐31 J‐45 6 Steel 100 ‐597.42 6.78 0.046 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 72.22 0.82 0.001 FALSE 0
P‐346 552.16 J‐15 J‐48 6 Steel 100 453.72 5.15 0.028 FALSE 0
P‐347 805.48 J‐48 J‐49 6 Steel 100 219.05 2.49 0.007 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 184.12 1.18 0.001 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 154.85 1.76 0.004 FALSE 0
P‐350 1325.41 J‐46 J‐48 6 Steel 100 ‐208.79 2.37 0.007 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1168.2 4.77 0.013 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1168.2 4.77 0.006 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐786.78 2.23 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐786.64 2.23 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐1710.34 4.85 0.005 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐1710.83 6.99 0.013 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 595.7 3.8 0.005 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 548.82 3.5 0.005 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 487.94 3.11 0.004 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 ‐681.42 2.78 0.002 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐908.42 3.71 0.004 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 165 1.87 0.004 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 595.7 3.8 0.005 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 602.28 3.84 0.005 FALSE 0
P‐368 615.83 J‐5C J‐5D 4 Steel 100 40.68 1.04 0.002 FALSE 0
P‐369 1186.03 J‐5C J‐6 4 Steel 100 74.71 1.91 0.007 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.95 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 6 Ductile Iron 130 0 0 0 FALSE 0



2033 Peak Hour Flow Modeling
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1* Elbow at Adams 2381.14 0 2426.67 19.7
J‐2* Adams & Tracie 2325.71 0 2413.49 38
J‐3 Adams & I 2298 1.71 2409.45 48.2
J‐4 4th & I 2294.23 93.21 2408.24 49.3
J‐5 Lincoln & I 2304.22 204.67 2408.27 45
J‐5A Madison & J 2304.45 13.68 2408.22 44.9
J‐5B Madison & I 2300.38 47.12 2408.23 46.7
J‐5C Madison & G 2286.86 48.64 2406.66 51.8
J‐5D Marshall & G 2260 33.44 2406.24 63.3
J‐5E Roosevelt & G 2261.87 0 2406.24 62.5
J‐6 4th & G 2272.67 159.45 2405.4 57.4
J‐7 4th & F 2261.54 35.46 2404.83 62
J‐8 Elbow SW City Hall 2259.52 0 2404.64 62.8
J‐9 3rd & D 2242 17.01 2403.93 70.1
J‐10 3rd & B 2232 63.97 2403.69 74.3
J‐11 1st & B 2231 150.67 2403.69 74.7
J‐12 1st & Culver Hwy 2244.52 59.95 2404.41 69.2
J‐13 Madison & Culver Hwy 2258 55.35 2405.62 63.9
J‐14 Marshall & I 2283.49 0 2407.82 53.8
J‐15 5th & Buff 2284.27 0 2405.35 52.4
J‐16 5th & G 2281 13.37 2405.37 53.8
J‐17 4th & D 2241.49 58.53 2403.92 70.3
J‐18 4th & B 2232.6 18.31 2401.93 73.3
J‐19 4th & A 2228.06 6.84 2401.87 75.2
J‐20 4th & Pine 2225.27 1.71 2401.86 76.4
J‐21 5th & Oak 2250.53 19.86 2400.65 65
J‐22 5th & Pine 2225.86 3.23 2401.86 76.1
J‐23 5th & A 2228.28 26.77 2401.87 75.1
J‐24 5th & Buff 2233 5.13 2401.89 73.1
J‐25 6th & Oak 2255.86 19.86 2400.22 62.5
J‐26 US97 & Plum 2258 13.37 2400.21 61.5
J‐27 US97 & Jefferson 2280.92 0 2400.21 51.6
J‐28 7th & Oak 2270.69 32.79 2398.8 55.4
J‐29 7th & Henry 2271.2 28.88 2398.11 54.9
J‐30 10th & Henry 2293.43 104.49 2396.88 44.8
J‐31 7th & B 2234.63 69.73 2400.32 71.7
J‐32 10th & A 2266.83 131.48 2397.07 56.3
J‐33 Hillcrest & A (6") 2286.93 60.36 2402.46 50
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 77.3 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2402.04 50.3
J‐38 Ashwood & B 2282.47 3.04 2401.89 51.7
J‐39 Ashwood & C 2260.62 23.57 2401.15 60.8
J‐40 16th & A 2302.78 27.27 2406.8 45
J‐41 16th & D 2269.35 113.53 2401.26 57.1
J‐42 10th & D 2248.81 34.46 2400.59 65.7
J‐43 10th & C 2246 50.26 2400.54 66.9
J‐44 10th & E 2252.14 60.91 2400.6 64.2
J‐45 7th & C 2240.45 71.97 2400.36 69.2
J‐46 7th & E 2243.35 71.36 2400.9 68.2
J‐47 5th & E 2250.34 33.33 2401.79 65.5
J‐48 7th & Buff 2309.92 25.37 2402.11 39.9
J‐49 10th & Buff 2278.32 34.68 2400.79 53
J‐50 Madras High School 2264 34.97 2400.75 59.2
J‐51* Elbow at Tracie 2324.65 8.24 2413.28 38.3
J‐52* Connection at Tank 2400 0 2432.09 13.9
* Denotes Junction out of pressure zone, pressure requirements not necessary.



2033 Peak Hour Flow Modeling
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1062.79 4.34 0.011 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 892.43 3.65 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 890.72 3.64 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 769.85 3.14 0.003 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 455.47 1.86 0.001 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 333.16 1.36 0.001 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 333.16 1.36 0.001 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 224.27 0.92 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐27.9 0.11 0 FALSE 0
P‐297 173.76 J‐11 PMP‐1 6 Steel 100 0.01 0 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 170.36 1.93 0.005 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐181.75 0.52 0 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 162.12 1.84 0.004 FALSE 0
P‐304 118.32 J‐16 J‐15 6 Steel 100 33.14 0.38 0 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 86.86 0.99 0.001 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 120.2 1.36 0.002 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐188.2 2.14 0.005 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐91.87 0.38 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 24.81 0.28 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 14.71 0.17 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 265.28 0.75 0 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 128.36 0.36 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 104.85 0.3 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 114.62 1.3 0.002 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 94.76 1.08 0.002 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 13.38 0.09 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 13 0.04 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 3.26 0.01 0 FALSE 0
P‐320 555.95 J‐24 J‐31 6 Steel 100 131.79 1.5 0.003 FALSE 0
P‐321 1291.18 J‐31 J‐28 6 Steel 100 82.03 0.93 0.001 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 110.76 1.26 0.002 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 81.88 0.93 0.001 FALSE 0
P‐324 1787.68 J‐30 J‐32 6 Steel 100 ‐22.61 0.26 0 FALSE 0
P‐325 284.81 J‐25 J‐28 4 Steel 100 61.52 1.57 0.005 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐154.09 1.75 0.004 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐302.36 3.43 0.013 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐488.64 5.54 0.032 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 77.3 0.22 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 77.3 0.22 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 87.91 1 0.001 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 87.91 1 0.001 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 84.87 0.96 0.001 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 159.01 1.8 0.004 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 45.48 0.52 0 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 21.92 0.25 0 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐61.3 0.7 0.001 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐10.9 0.12 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 32.95 0.37 0 FALSE 0
P‐340 853.42 J‐45 J‐46 6 Steel 100 ‐58.98 0.67 0.001 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐101.91 1.16 0.002 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐135.24 1.53 0.003 FALSE 0
P‐344 452.77 J‐31 J‐45 6 Steel 100 ‐19.97 0.23 0 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 43.25 0.49 0 FALSE 0
P‐346 552.16 J‐15 J‐48 6 Steel 100 195.26 2.22 0.006 FALSE 0
P‐347 805.48 J‐48 J‐49 6 Steel 100 98.21 1.11 0.002 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 63.53 0.41 0 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 28.56 0.32 0 FALSE 0
P‐350 1325.41 J‐46 J‐48 6 Steel 100 ‐71.68 0.81 0.001 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1062.79 4.34 0.011 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1062.79 4.34 0.005 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐565.94 1.61 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐565.94 1.61 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐640.59 1.82 0.001 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐640.59 2.62 0.002 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 306.29 1.95 0.002 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 238.53 1.52 0.001 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 178.58 1.14 0.001 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 27.66 0.11 0 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐129.63 0.53 0 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 96.49 1.09 0.002 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 306.29 1.95 0.002 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 293.88 1.88 0.001 FALSE 0
P‐368 615.83 J‐5C J‐5D 4 Steel 100 21.03 0.54 0.001 FALSE 0
P‐369 1186.03 J‐5C J‐6 4 Steel 100 26.83 0.68 0.001 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.68 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 4 Steel 100 0 0 0 FALSE 0



2033 Peak Hour Flow Modeling ‐ with Solutions
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2426.67 19.7
J‐2 Adams & Tracie 2325.71 0 2413.48 38
J‐3 Adams & I 2298 1.71 2409.44 48.2
J‐4 4th & I 2294.23 93.21 2408.24 49.3
J‐5 Lincoln & I 2304.22 204.67 2408.27 45
J‐5A Madison & J 2304.45 13.68 2408.21 44.9
J‐5B Madison & I 2300.38 47.12 2408.22 46.7
J‐5C Madison & G 2286.86 48.64 2405.89 51.5
J‐5D Marshall & G 2260 33.44 2405.95 63.1
J‐5E Roosevelt & G 2261.87 0 2405.95 62.3
J‐6 4th & G 2272.67 159.45 2405.46 57.5
J‐7 4th & F 2261.54 35.46 2405.16 62.1
J‐8 Elbow SW City Hall 2259.52 0 2405.06 63
J‐9 3rd & D 2242 17.01 2404.71 70.4
J‐10 3rd & B 2232 63.97 2404.58 74.7
J‐11 1st & B 2231 150.67 2404.57 75.1
J‐12 1st & Culver Hwy 2244.52 59.95 2404.88 69.4
J‐13 Madison & Culver Hwy 2258 55.35 2405.55 63.8
J‐14 Marshall & I 2283.49 0 2407.76 53.8
J‐15 5th & Buff 2284.27 0 2405.31 52.4
J‐16 5th & G 2281 13.37 2405.36 53.8
J‐17 4th & D 2241.49 58.53 2404.71 70.6
J‐18 4th & B 2232.6 18.31 2404.35 74.3
J‐19 4th & A 2228.06 6.84 2404.34 76.3
J‐20 4th & Pine 2225.27 1.71 2404.33 77.5
J‐21 5th & Oak 2250.53 19.86 2404.21 66.5
J‐22 5th & Pine 2225.86 3.23 2404.33 77.2
J‐23 5th & A 2228.28 26.77 2404.34 76.2
J‐24 5th & Buff 2233 5.13 2404.34 74.1
J‐25 6th & Oak 2255.86 19.86 2404.2 64.2
J‐26 US97 & Plum 2258 13.37 2404.2 63.3
J‐27 US97 & Jefferson 2280.92 0 2404.2 53.3
J‐28 7th & Oak 2270.69 32.79 2404.2 57.8
J‐29 7th & Henry 2271.2 28.88 2403.87 57.4
J‐30 10th & Henry 2293.43 104.49 2403.45 47.6
J‐31 7th & B 2234.63 69.73 2404.34 73.4
J‐32 10th & A 2266.83 131.48 2404.09 59.4
J‐33 Hillcrest & A (6") 2286.93 60.36 2406.97 51.9
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 77.3 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2406.46 52.2
J‐38 Ashwood & B 2282.47 3.04 2406.28 53.6
J‐39 Ashwood & C 2260.62 23.57 2405.36 62.6
J‐40 16th & A 2302.78 27.27 2410.44 46.6
J‐41 16th & D 2269.35 113.53 2405.13 58.7
J‐42 10th & D 2248.81 34.46 2404.55 67.4
J‐43 10th & C 2246 50.26 2404.55 68.6
J‐44 10th & E 2252.14 60.91 2404.55 65.9
J‐45 7th & C 2240.45 71.97 2404.41 70.9
J‐46 7th & E 2243.35 71.36 2404.6 69.8
J‐47 5th & E 2250.34 33.33 2404.65 66.8
J‐48 7th & Buff 2309.92 25.37 2405.01 41.1
J‐49 10th & Buff 2278.32 34.68 2404.98 54.8
J‐50 Madras High School 2264 34.97 2404.9 61
J‐51 Elbow at Tracie 2324.65 8.24 2413.28 38.3
J‐52 Connection at Tank 2400 0 2432.09 13.9



2033 Peak Hour Flow Modeling ‐ with Solutions
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1062.92 4.34 0.011 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 892.23 3.64 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 890.52 3.64 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 760.31 3.11 0.003 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 323.04 1.32 0.001 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 228.32 0.93 0 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 228.32 0.93 0 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 163.97 0.67 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 37.06 0.15 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 170.69 1.94 0.005 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐416.44 1.18 0 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 162.45 1.84 0.004 FALSE 0
P‐304 118.32 J‐16 J‐15 12 Ductile Iron 130 346.97 0.98 0 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 59.26 0.67 0 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 48.07 0.55 0 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐62.93 0.71 0.001 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐47.34 0.19 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 9.31 0.11 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 4.68 0.05 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 83.38 0.24 0 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 62.25 0.18 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 33.28 0.09 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 33.02 0.37 0 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 13.16 0.15 0 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 13.38 0.09 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 2.97 0.01 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 ‐2.2 0.01 0 FALSE 0
P‐320 555.95 J‐24 J‐31 12 PVC 150 16 0.05 0 FALSE 0
P‐321 1291.18 J‐31 J‐28 12 PVC 150 207.84 0.59 0 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 74.86 0.85 0.001 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 45.98 0.52 0 FALSE 0
P‐325 284.81 J‐25 J‐28 12 PVC 150 ‐20.08 0.06 0 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐109.89 1.25 0.002 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐268.29 3.04 0.011 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐451.02 5.12 0.028 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 77.3 0.22 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 77.3 0.22 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 98.04 1.11 0.001 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 98.04 1.11 0.002 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 95 1.08 0.002 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 155.46 1.76 0.004 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 41.93 0.48 0 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 6.91 0.08 0 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐71.43 0.81 0.001 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 0.57 0.01 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 28.08 0.32 0 FALSE 0
P‐340 853.42 J‐45 J‐46 12 PVC 150 ‐305.46 0.87 0 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐22.77 0.26 0 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐56.1 0.64 0.001 FALSE 0
P‐344 452.77 J‐31 J‐45 12 PVC 150 ‐261.57 0.74 0 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 15.1 0.17 0 FALSE 0
P‐346 552.16 J‐15 J‐48 12 PVC 150 509.42 1.45 0.001 FALSE 0
P‐347 805.48 J‐48 J‐49 12 PVC 150 114.89 0.33 0 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 80.21 0.51 0 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 45.24 0.51 0 FALSE 0
P‐350 1325.41 J‐46 J‐48 12 PVC 150 ‐369.15 1.05 0 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1062.92 4.34 0.011 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1062.92 4.34 0.005 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐528.32 1.5 0 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐528.32 1.5 0 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐678.09 1.92 0.001 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐678.09 2.77 0.002 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 329.93 2.11 0.002 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 173.57 1.11 0.001 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 113.62 0.73 0 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 37 0.15 0 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐143.49 0.59 0 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 119.69 1.36 0.002 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 329.93 2.11 0.002 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 228.92 1.46 0.001 FALSE 0
P‐368 615.83 J‐5C J‐5D 8 PVC 150 ‐67.57 0.43 0 FALSE 0
P‐369 1186.03 J‐5C J‐6 8 PVC 150 138.62 0.88 0 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.68 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 8 PVC 150 0 0 0 FALSE 0
P‐372 1037.46 J‐30 J‐248 6 Steel 100 ‐58.51 0.66 0.001 FALSE 0
P‐373 750.23 J‐248 J‐32 8 PVC 150 21.59 0.14 0 FALSE 0
P‐374 806.88 J‐28 J‐248 8 PVC 150 80.1 0.51 0 FALSE 0



2033 Peak Hour Flow Modeling ‐ with Solutions
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1062.92 4.34 0.011 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 892.23 3.64 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 890.52 3.64 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 760.31 3.11 0.003 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 323.04 1.32 0.001 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 228.32 0.93 0 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 228.32 0.93 0 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 163.97 0.67 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 37.06 0.15 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 170.69 1.94 0.005 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐416.44 1.18 0 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 162.45 1.84 0.004 FALSE 0
P‐304 118.32 J‐16 J‐15 12 Ductile Iron 130 346.97 0.98 0 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 59.26 0.67 0 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 48.07 0.55 0 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐62.93 0.71 0.001 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐47.34 0.19 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 9.31 0.11 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 4.68 0.05 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 83.38 0.24 0 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 62.25 0.18 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 33.28 0.09 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 33.02 0.37 0 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 13.16 0.15 0 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 13.38 0.09 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 2.97 0.01 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 ‐2.2 0.01 0 FALSE 0
P‐320 555.95 J‐24 J‐31 12 PVC 150 16 0.05 0 FALSE 0
P‐321 1291.18 J‐31 J‐28 12 PVC 150 207.84 0.59 0 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 74.86 0.85 0.001 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 45.98 0.52 0 FALSE 0
P‐325 284.81 J‐25 J‐28 12 PVC 150 ‐20.08 0.06 0 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐109.89 1.25 0.002 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐268.29 3.04 0.011 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐451.02 5.12 0.028 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 77.3 0.22 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 77.3 0.22 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 98.04 1.11 0.001 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 98.04 1.11 0.002 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 95 1.08 0.002 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 155.46 1.76 0.004 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 41.93 0.48 0 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 6.91 0.08 0 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐71.43 0.81 0.001 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 0.57 0.01 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 28.08 0.32 0 FALSE 0
P‐340 853.42 J‐45 J‐46 12 PVC 150 ‐305.46 0.87 0 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐22.77 0.26 0 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐56.1 0.64 0.001 FALSE 0
P‐344 452.77 J‐31 J‐45 12 PVC 150 ‐261.57 0.74 0 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 15.1 0.17 0 FALSE 0
P‐346 552.16 J‐15 J‐48 12 PVC 150 509.42 1.45 0.001 FALSE 0
P‐347 805.48 J‐48 J‐49 12 PVC 150 114.89 0.33 0 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 80.21 0.51 0 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 45.24 0.51 0 FALSE 0
P‐350 1325.41 J‐46 J‐48 12 PVC 150 ‐369.15 1.05 0 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1062.92 4.34 0.011 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1062.92 4.34 0.005 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐528.32 1.5 0 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐528.32 1.5 0 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐678.09 1.92 0.001 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐678.09 2.77 0.002 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 329.93 2.11 0.002 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 173.57 1.11 0.001 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 113.62 0.73 0 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 37 0.15 0 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐143.49 0.59 0 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 119.69 1.36 0.002 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 329.93 2.11 0.002 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 228.92 1.46 0.001 FALSE 0
P‐368 615.83 J‐5C J‐5D 8 PVC 150 ‐67.57 0.43 0 FALSE 0
P‐369 1186.03 J‐5C J‐6 8 PVC 150 138.62 0.88 0 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.68 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 8 PVC 150 0 0 0 FALSE 0
P‐372 1037.46 J‐30 J‐248 6 Steel 100 ‐58.51 0.66 0.001 FALSE 0
P‐373 750.23 J‐248 J‐32 8 PVC 150 21.59 0.14 0 FALSE 0
P‐374 806.88 J‐28 J‐248 8 PVC 150 80.1 0.51 0 FALSE 0



2033 Peak Hour Flow Modeling ‐ with Solutions ‐ Fire Flow at J‐5E
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2425.81 19.3
J‐2 Adams & Tracie 2325.71 0 2410.67 36.8
J‐3 Adams & I 2298 1.71 2406.41 46.9
J‐4 4th & I 2294.23 93.21 2405.13 48
J‐5 Lincoln & I 2304.22 204.67 2408.26 45
J‐5A Madison & J 2304.45 13.68 2406.99 44.4
J‐5B Madison & I 2300.38 47.12 2407 46.1
J‐5C Madison & G 2286.86 48.64 2395.22 46.9
J‐5D Marshall & G 2260 33.44 2392.68 57.4
J‐5E Roosevelt & G 2261.87 1500 2386.03 53.7
J‐6 4th & G 2272.67 159.45 2396.77 53.7
J‐7 4th & F 2261.54 35.46 2396.16 58.2
J‐8 Elbow SW City Hall 2259.52 0 2395.95 59
J‐9 3rd & D 2242 17.01 2395.17 66.3
J‐10 3rd & B 2232 63.97 2394.64 70.4
J‐11 1st & B 2231 150.67 2394.25 70.6
J‐12 1st & Culver Hwy 2244.52 59.95 2393.27 64.4
J‐13 Madison & Culver Hwy 2258 55.35 2392.76 58.3
J‐14 Marshall & I 2283.49 0 2404.83 52.5
J‐15 5th & Buff 2284.27 0 2396.6 48.6
J‐16 5th & G 2281 13.37 2396.65 50
J‐17 4th & D 2241.49 58.53 2395.17 66.5
J‐18 4th & B 2232.6 18.31 2395.04 70.3
J‐19 4th & A 2228.06 6.84 2395.04 72.2
J‐20 4th & Pine 2225.27 1.71 2395.04 73.5
J‐21 5th & Oak 2250.53 19.86 2394.96 62.5
J‐22 5th & Pine 2225.86 3.23 2395.04 73.2
J‐23 5th & A 2228.28 26.77 2395.04 72.1
J‐24 5th & Buff 2233 5.13 2395.04 70.1
J‐25 6th & Oak 2255.86 19.86 2394.96 60.2
J‐26 US97 & Plum 2258 13.37 2394.95 59.3
J‐27 US97 & Jefferson 2280.92 0 2394.95 49.3
J‐28 7th & Oak 2270.69 32.79 2394.96 53.8
J‐29 7th & Henry 2271.2 28.88 2394.64 53.4
J‐30 10th & Henry 2293.43 104.49 2394.23 43.6
J‐31 7th & B 2234.63 69.73 2395.07 69.4
J‐32 10th & A 2266.83 131.48 2394.91 55.4
J‐33 Hillcrest & A (6") 2286.93 60.36 2399.14 48.5
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 77.3 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2398.43 48.7
J‐38 Ashwood & B 2282.47 3.04 2398.18 50.1
J‐39 Ashwood & C 2260.62 23.57 2396.9 59
J‐40 16th & A 2302.78 27.27 2403.76 43.7
J‐41 16th & D 2269.35 113.53 2396.93 55.2
J‐42 10th & D 2248.81 34.46 2395.64 63.5
J‐43 10th & C 2246 50.26 2395.63 64.7
J‐44 10th & E 2252.14 60.91 2395.61 62.1
J‐45 7th & C 2240.45 71.97 2395.24 67
J‐46 7th & E 2243.35 71.36 2395.58 65.9
J‐47 5th & E 2250.34 33.33 2395.69 62.9
J‐48 7th & Buff 2309.92 25.37 2396.18 37.3
J‐49 10th & Buff 2278.32 34.68 2396.15 51
J‐50 Madras High School 2264 34.97 2396.06 57.1
J‐51 Elbow at Tracie 2324.65 8.24 2410.33 37.1
J‐52 Connection at Tank 2400 0 2432.03 13.9



2033 Peak Hour Flow Modeling ‐ with Solutions ‐ Fire Flow at J‐32
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2425.51 19.2
J‐2 Adams & Tracie 2325.71 0 2409.69 36.3
J‐3 Adams & I 2298 1.71 2405.36 46.4
J‐4 4th & I 2294.23 93.21 2404.07 47.5
J‐5 Lincoln & I 2304.22 204.67 2408.26 45
J‐5A Madison & J 2304.45 13.68 2406.77 44.3
J‐5B Madison & I 2300.38 47.12 2406.78 46
J‐5C Madison & G 2286.86 48.64 2397.8 48
J‐5D Marshall & G 2260 33.44 2398.41 59.9
J‐5E Roosevelt & G 2261.87 0 2398.41 59.1
J‐6 4th & G 2272.67 159.45 2394.18 52.6
J‐7 4th & F 2261.54 35.46 2393.33 57
J‐8 Elbow SW City Hall 2259.52 0 2393.03 57.8
J‐9 3rd & D 2242 17.01 2391.94 64.9
J‐10 3rd & B 2232 63.97 2391.66 69.1
J‐11 1st & B 2231 150.67 2391.77 69.6
J‐12 1st & Culver Hwy 2244.52 59.95 2394.04 64.7
J‐13 Madison & Culver Hwy 2258 55.35 2397.06 60.2
J‐14 Marshall & I 2283.49 0 2406.1 53
J‐15 5th & Buff 2284.27 0 2393.09 47.1
J‐16 5th & G 2281 13.37 2393.43 48.6
J‐17 4th & D 2241.49 58.53 2391.88 65.1
J‐18 4th & B 2232.6 18.31 2385.92 66.3
J‐19 4th & A 2228.06 6.84 2385.75 68.2
J‐20 4th & Pine 2225.27 1.71 2385.73 69.4
J‐21 5th & Oak 2250.53 19.86 2382.93 57.3
J‐22 5th & Pine 2225.86 3.23 2385.73 69.2
J‐23 5th & A 2228.28 26.77 2385.75 68.1
J‐24 5th & Buff 2233 5.13 2385.78 66.1
J‐25 6th & Oak 2255.86 19.86 2381.78 54.5
J‐26 US97 & Plum 2258 13.37 2381.77 53.6
J‐27 US97 & Jefferson 2280.92 0 2381.77 43.6
J‐28 7th & Oak 2270.69 32.79 2381.76 48.1
J‐29 7th & Henry 2271.2 28.88 2378.59 46.5
J‐30 10th & Henry 2293.43 104.49 2370.61 33.4
J‐31 7th & B 2234.63 69.73 2385.64 65.3
J‐32 10th & A 2266.83 1631.48 2352.86 37.2
J‐33 Hillcrest & A (6") 2286.93 60.36 2385.38 42.6
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 77.3 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2385.49 43.1
J‐38 Ashwood & B 2282.47 3.04 2385.52 44.6
J‐39 Ashwood & C 2260.62 23.57 2385.76 54.1
J‐40 16th & A 2302.78 27.27 2393.51 39.3
J‐41 16th & D 2269.35 113.53 2388.12 51.4
J‐42 10th & D 2248.81 34.46 2387.52 60
J‐43 10th & C 2246 50.26 2386.52 60.8
J‐44 10th & E 2252.14 60.91 2388.26 58.9
J‐45 7th & C 2240.45 71.97 2386.52 63.2
J‐46 7th & E 2243.35 71.36 2388.42 62.8
J‐47 5th & E 2250.34 33.33 2389.45 60.2
J‐48 7th & Buff 2309.92 25.37 2391.34 35.2
J‐49 10th & Buff 2278.32 34.68 2391.26 48.9
J‐50 Madras High School 2264 34.97 2390.95 54.9
J‐51 Elbow at Tracie 2324.65 8.24 2409.28 36.6
J‐52 Connection at Tank 2400 0 2432.01 13.9



2033 Peak Hour Flow Modeling ‐ with Solutions ‐ Fire Flow at J‐47
Label Location Elevation (ft) Demand (gpm) Hydraulic Grade (ft) Pressure (psi)
J‐1 Elbow at Adams 2381.14 0 2425.42 19.2
J‐2 Adams & Tracie 2325.71 0 2409.39 36.2
J‐3 Adams & I 2298 1.71 2405.03 46.3
J‐4 4th & I 2294.23 93.21 2403.73 47.4
J‐5 Lincoln & I 2304.22 204.67 2408.26 45
J‐5A Madison & J 2304.45 13.68 2406.67 44.2
J‐5B Madison & I 2300.38 47.12 2406.68 46
J‐5C Madison & G 2286.86 48.64 2397.49 47.9
J‐5D Marshall & G 2260 33.44 2398.23 59.8
J‐5E Roosevelt & G 2261.87 0 2398.23 59
J‐6 4th & G 2272.67 159.45 2393.42 52.2
J‐7 4th & F 2261.54 35.46 2392.95 56.9
J‐8 Elbow SW City Hall 2259.52 0 2392.79 57.7
J‐9 3rd & D 2242 17.01 2392.22 65
J‐10 3rd & B 2232 63.97 2392.1 69.3
J‐11 1st & B 2231 150.67 2392.19 69.7
J‐12 1st & Culver Hwy 2244.52 59.95 2394.23 64.8
J‐13 Madison & Culver Hwy 2258 55.35 2396.99 60.1
J‐14 Marshall & I 2283.49 0 2406.06 53
J‐15 5th & Buff 2284.27 0 2392.19 46.7
J‐16 5th & G 2281 13.37 2392.39 48.2
J‐17 4th & D 2241.49 58.53 2392.18 65.2
J‐18 4th & B 2232.6 18.31 2389.14 67.7
J‐19 4th & A 2228.06 6.84 2389.07 69.7
J‐20 4th & Pine 2225.27 1.71 2389.07 70.9
J‐21 5th & Oak 2250.53 19.86 2388.9 59.9
J‐22 5th & Pine 2225.86 3.23 2389.07 70.6
J‐23 5th & A 2228.28 26.77 2389.07 69.6
J‐24 5th & Buff 2233 5.13 2389.07 67.5
J‐25 6th & Oak 2255.86 19.86 2388.87 57.5
J‐26 US97 & Plum 2258 13.37 2388.87 56.6
J‐27 US97 & Jefferson 2280.92 0 2388.87 46.7
J‐28 7th & Oak 2270.69 32.79 2388.87 51.1
J‐29 7th & Henry 2271.2 28.88 2388.55 50.8
J‐30 10th & Henry 2293.43 104.49 2388.16 41
J‐31 7th & B 2234.63 69.73 2388.96 66.8
J‐32 10th & A 2266.83 131.48 2388.85 52.8
J‐33 Hillcrest & A (6") 2286.93 60.36 2393.93 46.3
J‐34 Kinkade & A (N. Tie in) 2329.2 0 2433.25 45
J‐35 Kinkade & A (12") 2332.34 0 2433.25 43.7
J‐36 Hillcrest & A (12") 2289.38 77.3 2433.23 62.2
J‐37 Hillcrest & B 2285.82 0 2393.07 46.4
J‐38 Ashwood & B 2282.47 3.04 2392.76 47.7
J‐39 Ashwood & C 2260.62 23.57 2391.2 56.5
J‐40 16th & A 2302.78 27.27 2399.31 41.8
J‐41 16th & D 2269.35 113.53 2391.45 52.8
J‐42 10th & D 2248.81 34.46 2389.61 60.9
J‐43 10th & C 2246 50.26 2389.59 62.1
J‐44 10th & E 2252.14 60.91 2389.52 59.4
J‐45 7th & C 2240.45 71.97 2388.95 64.3
J‐46 7th & E 2243.35 71.36 2388.94 63
J‐47 5th & E 2250.34 1533.33 2335.34 36.8
J‐48 7th & Buff 2309.92 25.37 2390.98 35.1
J‐49 10th & Buff 2278.32 34.68 2390.93 48.7
J‐50 Madras High School 2264 34.97 2390.76 54.8
J‐51 Elbow at Tracie 2324.65 8.24 2408.97 36.5
J‐52 Connection at Tank 2400 0 2432.01 13.8



2033 Peak Hour Flow Modeling ‐ with Solutions ‐ Fireflow at J‐26
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1175.6 4.8 0.014 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 927.69 3.79 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 925.98 3.78 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 1521.83 6.22 0.01 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 584.76 2.39 0.002 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 434.82 1.78 0.001 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 434.82 1.78 0.001 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 247.55 1.01 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐187.05 0.76 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 247.91 2.81 0.009 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐1220.87 3.46 0.003 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 239.67 2.72 0.009 FALSE 0
P‐304 118.32 J‐16 J‐15 12 Ductile Iron 130 1063.68 3.02 0.003 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 114.48 1.3 0.001 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 226.21 2.57 0.008 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐370.63 4.21 0.019 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐170.26 0.7 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 47.15 0.54 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 27.68 0.31 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 531.38 1.51 0.001 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 211.27 0.6 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 197.13 0.56 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 219.87 2.49 0.007 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 200.01 2.27 0.006 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 1513.38 9.66 0.039 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 25.97 0.07 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 12.63 0.04 0 FALSE 0
P‐320 555.95 J‐24 J‐31 12 PVC 150 314.97 0.89 0 FALSE 0
P‐321 1291.18 J‐31 J‐28 12 PVC 150 1416.63 4.02 0.004 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 72.35 0.82 0.001 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 43.47 0.49 0 FALSE 0
P‐325 284.81 J‐25 J‐28 12 PVC 150 ‐1333.23 3.78 0.003 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐214.24 2.43 0.007 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐374.87 4.25 0.02 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐583.54 6.62 0.044 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 77.3 0.22 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 77.3 0.22 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 100.27 1.14 0.001 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 100.27 1.14 0.002 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 97.23 1.1 0.002 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 181.4 2.06 0.005 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 67.87 0.77 0.001 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 80.45 0.91 0.001 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐73.66 0.84 0.001 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐47.04 0.53 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 103.84 1.18 0.002 FALSE 0
P‐340 853.42 J‐45 J‐46 12 PVC 150 ‐1139.51 3.23 0.002 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐110.49 1.25 0.002 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐143.82 1.63 0.003 FALSE 0
P‐344 452.77 J‐31 J‐45 12 PVC 150 ‐1171.38 3.32 0.003 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 ‐23.26 0.26 0 FALSE 0
P‐346 552.16 J‐15 J‐48 12 PVC 150 1303.34 3.7 0.003 FALSE 0
P‐347 805.48 J‐48 J‐49 12 PVC 150 200.86 0.57 0 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 166.18 1.06 0.001 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 131.21 1.49 0.003 FALSE 0
P‐350 1325.41 J‐46 J‐48 12 PVC 150 ‐1077.11 3.06 0.002 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1175.6 4.8 0.014 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1175.6 4.8 0.006 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐660.84 1.87 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐660.84 1.87 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐1932.88 5.48 0.007 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐1932.89 7.9 0.016 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 728.21 4.65 0.008 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 397.68 2.54 0.003 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 337.73 2.16 0.002 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 ‐689.05 2.81 0.002 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐1000 4.08 0.005 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 250.15 2.84 0.009 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 728.21 4.65 0.008 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 453.03 2.89 0.003 FALSE 0
P‐368 615.83 J‐5C J‐5D 8 PVC 150 ‐241.74 1.54 0.001 FALSE 0
P‐369 1186.03 J‐5C J‐6 8 PVC 150 443.25 2.83 0.003 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.68 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 8 PVC 150 0 0 0 FALSE 0
P‐372 1037.46 J‐30 J‐248 6 Steel 100 ‐61.02 0.69 0.001 FALSE 0
P‐373 750.23 J‐248 J‐32 8 PVC 150 ‐82.76 0.53 0 FALSE 0
P‐374 806.88 J‐28 J‐248 8 PVC 150 ‐21.75 0.14 0 FALSE 0



2033 Peak Hour Flow Modeling ‐ with Solutions ‐ Fireflow at J‐31
Label Scaled Length (ft) Start Node Stop Node Diameter (in) Material Hazen‐Wil Flow (gpm) Velocity (ft/s) Headloss Gradient (ft/ft) Has User Defined Length? Length (User Defined) (ft)
P‐284 1176.06 J‐1 J‐2 10 Steel 100 1176.61 4.81 0.014 FALSE 0
P‐289 1055.72 J‐2 J‐3 10 PVC 150 928.18 3.79 0.004 FALSE 0
P‐290 316.51 J‐3 J‐4 10 PVC 150 926.47 3.78 0.004 FALSE 0
P‐291 976.46 J‐4 J‐6 10 PVC 150 1526.16 6.23 0.01 FALSE 0
P‐292 511.92 J‐6 J‐7 10 PVC 150 585.48 2.39 0.002 FALSE 0
P‐293 311.58 J‐7 J‐8 10 PVC 150 435.39 1.78 0.001 FALSE 0
P‐294 1142.7 J‐8 J‐9 10 PVC 150 435.39 1.78 0.001 FALSE 0
P‐295 830.71 J‐9 J‐10 10 PVC 150 247.57 1.01 0 FALSE 0
P‐296 542.07 J‐10 J‐11 10 PVC 150 ‐188.24 0.77 0 FALSE 0
P‐298 44.92 J‐2 J‐51 6 Steel 100 248.43 2.82 0.009 FALSE 0
P‐300 269.22 J‐16 J‐6 12 PVC 150 ‐1226.41 3.48 0.003 FALSE 0
P‐302 1912.95 J‐51 J‐15 6 Steel 100 240.19 2.73 0.009 FALSE 0
P‐304 118.32 J‐16 J‐15 12 Ductile Iron 130 1068.43 3.03 0.003 FALSE 0
P‐305 1140.28 J‐7 J‐17 6 Ductile Iron 130 114.63 1.3 0.001 FALSE 0
P‐306 832.79 J‐17 J‐18 6 Steel 100 226.91 2.57 0.008 FALSE 0
P‐307 321.31 J‐18 J‐10 6 Steel 100 ‐371.84 4.22 0.019 FALSE 0
P‐308 323.2 J‐17 J‐9 10 PVC 150 ‐170.81 0.7 0 FALSE 0
P‐309 452.32 J‐18 J‐19 6 Steel 100 41.75 0.47 0 FALSE 0
P‐310 313.23 J‐19 J‐20 6 Ductile Iron 130 7.72 0.09 0 FALSE 0
P‐311 242.31 J‐18 J‐24 12 PVC 150 538.69 1.53 0.001 FALSE 0
P‐312 406.67 J‐24 J‐23 12 PVC 150 48.1 0.14 0 FALSE 0
P‐313 319.19 J‐23 J‐22 12 PVC 150 48.53 0.14 0 FALSE 0
P‐314 554.5 J‐22 J‐21 6 Steel 100 51.31 0.58 0 FALSE 0
P‐315 283.73 J‐21 J‐25 6 Steel 100 31.45 0.36 0 FALSE 0
P‐316 672.86 J‐25 J‐26 8 Ductile Iron 130 13.38 0.09 0 FALSE 0
P‐317 2420.11 J‐26 J‐27 8 Ductile Iron 130 0.01 0 0 FALSE 0
P‐318 242.96 J‐20 J‐22 12 PVC 150 6.01 0.02 0 FALSE 0
P‐319 240.65 J‐19 J‐23 12 PVC 150 27.2 0.08 0 FALSE 0
P‐320 555.95 J‐24 J‐31 12 PVC 150 485.45 1.38 0.001 FALSE 0
P‐321 1291.18 J‐31 J‐28 12 PVC 150 122.24 0.35 0 FALSE 0
P‐322 335.74 J‐28 J‐29 6 Steel 100 72.66 0.82 0.001 FALSE 0
P‐323 1055.09 J‐29 J‐30 6 Steel 100 43.78 0.5 0 FALSE 0
P‐325 284.81 J‐25 J‐28 12 PVC 150 ‐1.8 0.01 0 FALSE 0
P‐326 1427.13 J‐32 J‐33 6 Steel 100 ‐177.2 2.01 0.005 FALSE 0
P‐327 329.44 J‐33 J‐40 6 Steel 100 ‐359.29 4.08 0.018 FALSE 0
P‐328 826.36 J‐40 J‐34 6 Steel 100 ‐575.57 6.53 0.043 FALSE 0
P‐329 48.42 J‐34 J‐35 12 PVC 150 77.3 0.22 0 FALSE 0
P‐330 1155.88 J‐35 J‐36 12 PVC 150 77.3 0.22 0 FALSE 0
P‐331 511.92 J‐33 J‐37 6 Ductile Iron 130 121.73 1.38 0.002 FALSE 0
P‐332 109.77 J‐37 J‐38 6 Steel 100 121.73 1.38 0.002 FALSE 0
P‐333 592.53 J‐38 J‐39 6 Steel 100 118.69 1.35 0.002 FALSE 0
P‐334 1383.74 J‐40 J‐41 6 Steel 100 189 2.14 0.006 FALSE 0
P‐335 1704.84 J‐41 J‐42 6 Steel 100 75.47 0.86 0.001 FALSE 0
P‐336 453.97 J‐42 J‐43 6 Steel 100 72.3 0.82 0.001 FALSE 0
P‐337 894.53 J‐43 J‐39 6 Steel 100 ‐95.12 1.08 0.002 FALSE 0
P‐338 393.43 J‐42 J‐44 6 Steel 100 ‐31.29 0.36 0 FALSE 0
P‐339 841.99 J‐43 J‐45 6 Steel 100 117.16 1.33 0.002 FALSE 0
P‐340 853.42 J‐45 J‐46 12 PVC 150 ‐1161.32 3.29 0.003 FALSE 0
P‐341 508.3 J‐46 J‐47 6 Steel 100 ‐111.28 1.26 0.002 FALSE 0
P‐342 1206.95 J‐47 J‐16 6 Steel 100 ‐144.61 1.64 0.003 FALSE 0
P‐344 452.77 J‐31 J‐45 12 PVC 150 ‐1206.51 3.42 0.003 FALSE 0
P‐345 847.45 J‐46 J‐44 6 Steel 100 ‐36.71 0.42 0 FALSE 0
P‐346 552.16 J‐15 J‐48 12 PVC 150 1308.62 3.71 0.003 FALSE 0
P‐347 805.48 J‐48 J‐49 12 PVC 150 198.56 0.56 0 FALSE 0
P‐348 440.64 J‐49 J‐50 8 Ductile Iron 130 163.88 1.05 0.001 FALSE 0
P‐349 888.44 J‐50 J‐44 6 Steel 100 128.91 1.46 0.003 FALSE 0
P‐350 1325.41 J‐46 J‐48 12 PVC 150 ‐1084.69 3.08 0.002 FALSE 0
P‐353 483.89 J‐52 J‐1 10 Steel 100 1176.61 4.81 0.014 FALSE 0
P‐354 76.57 R‐3 J‐52 10 PVC 150 1176.61 4.81 0.006 FALSE 0
P‐355 61.57 J‐34 PRV‐2 12 PVC 150 ‐652.87 1.85 0.001 TRUE 1
P‐356 82.26 PRV‐2 R‐4 12 PVC 150 ‐652.87 1.85 0.001 TRUE 1
P‐357 70 J‐5 PRV‐3 12 PVC 150 ‐1939.84 5.5 0.007 TRUE 1
P‐358 105.03 PRV‐3 R‐5 10 PVC 150 ‐1939.85 7.92 0.016 TRUE 1
P‐359 283.85 J‐5 J‐14 8 PVC 150 730.55 4.66 0.008 FALSE 0
P‐361 1225.79 J‐13 J‐12 8 PVC 150 398.87 2.55 0.003 FALSE 0
P‐362 1254.61 J‐12 J‐11 8 PVC 150 338.92 2.16 0.002 FALSE 0
P‐363 1179.13 J‐4 J‐5B 10 PVC 150 ‐692.9 2.83 0.002 FALSE 0
P‐364 322.11 J‐5B J‐5 10 PVC 150 ‐1004.62 4.1 0.005 FALSE 0
P‐365 988.57 J‐5B J‐5C 6 Steel 100 250.92 2.85 0.009 FALSE 0
P‐366 1007.33 J‐14 J‐5D 8 PVC 150 730.55 4.66 0.008 FALSE 0
P‐367 427.81 J‐5D J‐13 8 PVC 150 454.22 2.9 0.003 FALSE 0
P‐368 615.83 J‐5C J‐5D 8 PVC 150 ‐242.89 1.55 0.001 FALSE 0
P‐369 1186.03 J‐5C J‐6 8 PVC 150 445.17 2.84 0.003 FALSE 0
P‐370 447.39 J‐5B J‐5A 6 Ductile Iron 130 13.68 0.16 0 FALSE 0
P‐371 224.06 J‐5D J‐5E 8 PVC 150 0 0 0 FALSE 0
P‐372 1037.46 J‐30 J‐248 6 Steel 100 ‐60.71 0.69 0.001 FALSE 0
P‐373 750.23 J‐248 J‐32 8 PVC 150 ‐45.72 0.29 0 FALSE 0
P‐374 806.88 J‐28 J‐248 8 PVC 150 14.99 0.1 0 FALSE 0
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