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Glossary

Absolute Pressure (PSIA) The pressure in a system after including the impact of aimospheric pressure
(14.7 psi at sea level)

AG.S. Above Ground Surface, usually measured in feet above the local ground

ANSI American National Standards Institute. A private, non-profit organization that
oversees the development of voluntary consensus standards for products,
systems, and services created within the United States. Often combined with
ASTM as a dual standard, i.e. ANSI/ASTM

Aquifer An underground and water bearing geclogical formation; in Oregon, viable
aguifers usually consist of sand andfor gravel, basait rock, and/or marine
sediments (shale, sandstone, etc.)

ASTM American Society for Testing and Materials. An international standards

organization that develops and publishes voluntary consensus technical
standards for 15 separate sections, including: iron and steel products,
construction, and water and environmental technology equipment and processes
used in the water supply field. Often combined with ANS! (ANSI/ASTM) to create
a dual standard.

Average Day Demand (ADD)

The total amount of metered {delivered to customers) water in one full year
divided by 365 or 366 in leap years

Average Summer Demand
{ASD)

The estimated or actual average daily demand during 4 full summer months,
typically June, July, August, and September.

Average Winter Demand

The estimated or actual average daily demand during 4 full winter months,
typically the months of November, December, January, and February

AWWA American Water Works Association: A water industry trade group that develops
and publishes standards for equipment and chemicals used in the potable water
supply industry.

B.G.S Below Ground Surface, usually measured in feet

BHP or Brake Horsepower

The actual horsepower required to transfer a given volume of fluid, typically
water, across a predetermined amount of total dynamic head (TDH), after
allowance for the pump’s efficiency. (@75% efficiency-1000 GPM @ 100° TDH
requires 33.67 BHP)

Coburg, City of Coburg

City of Coburg including all water customers supplied and billed from the city as
well as city owned wells, pumps, water storage tanks, and distribution systems.

Cubic Feet (ft*) 1 cubic foot of water = 7.48 gallons. A measure of water volume, often used for
water billing purposes. (100 cubic feet or 748 gallons = 1 unit)

C.F.SorCFS Cubic feet per second, a measurement of rate of fluid flow (1 CFS = 448.80
GPM)

DEQ Oregon Department of Environmental Quality. Responsible state agency for
wastewater collection, treatment, and discharge as well as for air quality and
solid waste disposal

EPA Envircnmental Protection Agency, Federal government agency responsibie for

calculating, establishing, and enforcing national (U.S.) drinking water quality
standards

Feet of Head ({feet) (ft.hd)

An engineering unit of pressure, usually used to equate a vertical column of
water to gauge pressure. 1 foot of water = .433 pounds per square inch (psi) of
gauge pressure-2.31 feet of water = 1.0 psi of gauge pressure

Fire Flow

The maximum instantaneous flow of water, typically in GPM, and/or total volume,
typically in gallons per day (GPD) or gallons (gal), that is required and/or
delivered to a structure(s) or geographical area during sustained fire event. Fire
fiow is generally expressed in the maximum flow or total volume required to
suppress a large fire or group of fires over a pericd of several hours (usually, 2
hours to 1 day).

Friction or Head Loss

The impediment to flow from a fluid flowing through the interior surfaces of pipe
wallls, valves, and fittings. Varies with the flow and type and pipe size of the
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material used, i.e. PVC usually results in the lowest friction loss and steel has
the highest. Measured in feet of head or psi loss.

F.P.S. or FPS Feet per second, usually used to indicate water velocity in a pipeline. 5 FPS is
generally recognized as the recommended maximum pipeline velocity.

Gauge Pressure (PSIG) The value of pressure typically observed on and recorded from a standard
pressure gauge without including the impact from atmospheric pressure.

GPCD Gallons Per Capita per Day {AKA: gallons of water consumption or utilized per
person per day) (See Per Capita Demand)

GPD Gallong Per Day, a common measurement of water produced or sold

GPM Gallons Per Minute, used as a common measurement unit of water flow rate

GRorG GR~=Ground water registrations before 1955 (Oregon)
G=Certificate of registration for groundwater sources after 1955 (Oregon)

Groundwater Naturally occurring water from a water bearing formation (aquifer) at depths >

18 B.G.S.

Groundwater Act {Oregon)

In Oregoen, a statute, adopted in 1955, that established water well contractor
licensing, uniform water well canstruction standards and submission of well logs,
and groundwater rights and permits.

HI

Hydraulic Institute: An independent organization that provides third-party testing
and certification, as well as published standards, for pumping and hydraulic
equipment in the United States.

HP, Horsepower

Horsepower-mechanical power necessary to perform work, typically used to
calculate the work required to fransfer a given volume of water against a given
total dynamic head. 1000 GPM @ 100’ TDH = 25 theoretical HP {THP). Actual or
“Brake” HP (BHP) is usually 20-60% higher than the theoretical value due to the
pump efficiency; i.e. 25 THP=30-40 BHP.

Instantaneous Water Demand

The maximum or peak projected or actual demand of water within a water
system. Generally, a 10-20 minute demand, however, the instantaneous demand
can last up to one hour. An element of the “Peak Heour® Demand.

IPS International Pipe Size, a classification of standard pipe sizes between 2" up
thru 12”. Pipe sizes in this classification are intended to match the outside
diameter (OD) of standard steel pipe.

L&L Leakage and Loss; the ratio difference between the total water produced from

the source and the metered or sold water delivered to customers. Generally a
percentage figure that varies from different water purveyors between 5% (.05) up
to 20% (.20). The goal for most water systems is to maintain an L&L ratio of less
than 10% (.10).

Maximum Day Demand (MDD)

The maximum actual or projected daily water consumption in a given year.
Source capacity and storage requirements are frequently hased and sized on
this demand along with the fire flow. This combination is frequently used for
hydraulic models.

MCL/MCLG/mcl Maximum contaminant level-Max. allowed level of a given contaminant set by
the EPA MCL goal =desired maximum level of a contaminant

Metered (or Sold) Water The rate or volume of water delivered (and thus, metered) to customers through
service connections and water meters. The difference between the “Production”
and “Metered” volume of water is considered as unaccounted for or loss water
and is not directly compensable. (See definition of L&L above).

MG/L or mg/L Milligrams per liter; concentration of a mass of a chemical or contaminant per
unit volume of water, roughly equal to 1 part per million (1 Ib. per million Ibs. =1
mg/L)

MGD or mgd Million gallons per day (1 MGD =694.44 GPM or 1.55 CFS)

MSL Mean Sea Level-elevation above or below normal sea level (usually expressed
in feet}-often established by the USGS

NA or N/A Not applicable, none available

ND or N/D None detected or non-detectable level of an individual contaminant, chemical,

element, or compound {mostly used in water quality tests)
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NSF

National Sanitation Foundation; an organization that provides third-party testing
and certification of water system components and chemicals. NSF standards 60
(components) and 61 (water treatment chemicals) are used in Oregon as the
minimum levels of compliance, per OHA.

OHA or Health Authority

Oregon Health Authority, responsible state agency for the regulation of Public
Water Systems in Oregon-Formally known as the Oregon Health Division (OHD)

0.D. {Outside Diameter)
1.D. {Inside Diameter)

A cross-sectional measurement of a pipe’s outside diameter (OD) or inside
diameter (ID). Often used to distinguish a pipe types pressure rating or
classification (Example Class 100 = 100 psi pressure rating).

Peak Hour or “Peak” Demand

The maximum hourly flow rate of water within a water system anticipated to
occur at any one time in a given year, often expressed in galions per minute
(GPM). The typical duration of the peak hour demand is four hours per day; two
(2) hours in the morning hours, generally between 6 AM-8 AM and two (2) hours
in the early evening, from 6 PM-8 PM. This value or the maximum day demand
with fire flow often determines the source and pumping equipment, water
storage, and/or the distribution system sizing and layout.

Per Capita Demand
(aka GPCD)

The rate of water consumed or used by a single person per day, expressed in
gallons. Can be applied to average, maximum day, or peak hour demands

PSI {psi)

Pounds per square inch, a unit measurement of applied pressure. Note that 1
PSI = 2.31 Feet of water head; 100’ of water head = 43.3 psi; 100 psi = 231 feet;
Also, See Feet of Head

FProduction

Used to distinguish the total rate or volume of water delivered from the sources
and storage from the total rate or volume sold or delivered to customers. Used
for average day, maximum day, and peak hour observations.

Pumping Water Level (PWL)

The stable distance from ground level downward to the lowest water level in a
water well during sustained pumping conditions, usually measured in feet B.G.S.

SCADA

Supervisory Control And Data Acquisition. An acronym used to describe an
automatic control and data collection system. Often referred to as “telemetry”.

Static Water Level (SWL)

The distance from ground level downward to the highest free standing water
level in a water well that is not presently under pumping or “static” conditions,
usually measured in feet B.G.S.

TDH or T.D.H.

Total Dynamic Head (in feet)-Sum of the vertical lift (lowest water surface to the
upper water surface or from the source to point of delivery) plus all delivery
pressure, and the sum of all pipe, valve, and minor friction losses.

Unit

Used to determine a total volume of water, often used for billing purposes (Typ.
Value: 1 unit = 748 gallons) (or 100 cubic feet)

USGS (U.S.G.S.)

United States Geological Survey

VFD

Variable Frequency Drive, an electric motor controller, placed between the
electrical power supply and the motor that automatically varies the frequency,
and thus, the speed and capacity of the motor and pump.

Well, Water Well

An artificially created (usually vertical and cylindrical in shape) opening or shaft
constructed at and below ground level for the purpose of locating and extracting
water. A deep water well is usually defined as a well greater than 20°-30’ in total
depth.

WRD/OWRD

Oregon State Water Resources Department, State agency responsibie for water
well construction standards, water well contractor licensing, and water rights
appropriations
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Executive Summary

General: This Water System Master Plan Update for the City of Coburg outlines the water
system improvements and expansion necessary to accommodate anticipated growth and
correct current deficiencies. The time span of this study is 20 years, outlining the
projected needs of the water system from Year 2016 to 2036, inclusive.

Scope of Study: A well prepared water system master plan will evaluate several factors.
Among these are: projected population growth, adequacy of existing sources, future
source expansion, evaluation of water quality parameters, distribution system adequacy
for varying demands, water storage requirements, capital improvement requirements,
and implementation schedule.

Existing System: The existing water system obtains all of its source water exclusively
from two individual groundwater wells (Wells 1 and 2). Both of these wells are grouped
300" apart in a common well field, which is located off Funke Road, Southwest of Coburg.
The combined reliable yield from this well field is approximately 1,100 GPM. All source
water is pumped directly into the water system and backfed into two (2) ground level
storage reservoirs located on Sarah Street for reserve capacity. The combined available
water storage is 1,000,000 gallons, which consists of a pair of 500,000 gallon steel ground
level storage reservoirs. The only water treatment currently performed is chlorination to
control coliform bacteria. All treatment is performed at the wells, contact time for
disinfection is performed using a 1,360° 24" diameter waterline, which provides
approximately 29 minutes at maximum flow. A booster pump station equipped with three
(3) 75 HP booster pumps is situated next to and draws water from the reservoirs. Each
pump is capable of 1,300 GPM for a two pump capacity of 2,600 GPM and a three pump
combined capacity of 3,900 GPM at a delivery pressure of 65-70 psi. The water system
operates as a “closed-loop” type of water system, therefore, there is no elevated reservoir
or established hydraulic gradeline in the water system. Although the service pressure
within the water system varies slightly with elevation and zone the delivery pressure to
residences and industrial customers is generally between 65-75 psi. The elevation of the
water system varies slightly, however, most of the city is situated at an elevation between
390'-400' M.S.L.

Population Projections: The City of Coburg, in 2016, had an estimated population of
1,200, up from 1,045 in 2015. Due to presently confirmed and planned development, the
City's permanent population is projected to increase to 4, 610 by the year 2036, an
average growth rate of 6.96% per year. This level of growth represents a total rate of
growth in population of 384% above 2016 levels. In addition to the permanent population
the city also experiences a huge influx of shift workers each day. This volume of day to
day shift workers (transient) actually dwarfs the permanent population by a factor of 3.0:1.
The 2016 estimated transient population is 3,594 with a projected rise in 2036 to 4,240,
an annual growth rate of .83%. When combined with the permanent population for water
planning purposes, this relates to an equivalent population of 2,386 in 2016 and a
projected equivalent population of 6,000 in 2036.
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Current_Water Requirements: The City's current average daily demand of water is
approximately 268,500 gallons per day which equates to a per person usage of 112
gallons per day and includes all water lost through system leakage. This value of water
consumption is typical for a city of this size and population distribution. The typical
“summer” day water usage averages 510,000 GPD (531 GPM from sources @ 16
hours/day of operation). Current maximum day water demand is approximately 750,000
gallons, an increase of 2.5 times the average day and 1.47 times the average summer
day demand. Most of the typical summer day and the maximum day demand typically
occurs in July or August. The distribution of water usage within the city is comprised of
48.3% for residential (all types) usage, 43.5% for Commercial and Industrial uses, and
approximately 8%-10% for miscellaneous use and system leakage. The currently
available water sources can provide water for all current daily uses with 10-16 hours per
day of pumping but as the city continues to grow, an additional well will be required to
accommodate the increased demands and provide needed redundancy.

Future Water Requirements: Average daily water demand is projected to rise to 675,000
gallons per day, average summer day demands to 1,200,000 GPD, and maximum day
demands as high as 1,755,000 gallons, by the year 2036, an increase of 233% over 2016
values. This value reflects limiting the total volume of unaccounted for water (water lost
to system leakage) to a maximum of 8% and well operation of 20 hours/day, maximum.

Source of Supply: The City currently derives all source water from established
groundwater sources. Although surface water rights for the Willamette River are
technically available, future planning has been performed using additional groundwater
sources exclusively. This will avoid the high cost and complexity associated with
treatment of new surface water supplies. This addition of source capacity will be
accommodated through a new Well #3 in the Roberts Road area, expected to increase
system flow by 450-500 GPM. Should this flow rate not be realized, the total production
may need to originate from a 2-3 acre wellfield site with 2 production wells. Future water
supplies are projected to be evenly divided between the two existing and a future single
well with capacity evenly divided for a reliable total of 1,400-1,500 GPM.

Water Quality Considerations: Since the City of Coburg uses groundwater exclusively,
recent modifications to the Safe Drinking Water Act that affect surface water supplies only
will have little or no impact to Coburg. As Coburg routinely chlorinates water delivered to
customers, the potential for viruses or coliform bacteria from the sources does not
represent a substantial concern to the city. In addition, new monitoring requirements for
synthetic and volatile organic contaminants represent an expensive and time consuming
task for all water systems. Currently, the greatest water quality concerns for Coburg are
control of nitrates and coliform bacteria, monitoring of synthetic organics, and iron and
manganese control at the wells.

Water Storage: Given the present lack of redundant source capacity, the present
available water storage of 1,000,000 gallons represents a deficit over current water
demands and population by 400,000 gallons. As the City continues to grow, additional
water storage will be required and is planned as an elevated ground-level water storage
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vessel at the Diamond Ridge Subdivision location between 2020 and 2025, as well as the
replacement of the two {2) existing .50 MG reservoirs with a new 1.0 MG reservoir in later
years. Total anticipated water storage volume in 2036 is 1,750,000 gallons from 2 water
storage vessels.

Control (SCADA) System: The water system is now controlled utilizing a 2011 vintage
radio transmission digital telemetry system. The system is capable of operating the well
and booster pumps based on pre-determined system pressure input values. Refill of the
two .50 MG water storage reservoirs is accomplished through an operator selectable
water level in the reservoirs. This level is sent to a backfed pressure sustaining control
valve that opens and allows refill of the reservoirs from the wells through the distribution
system. The control system, while providing rudimentary control, does not include
adequate trending or historical tracking capability and lacks the finite control needed
between the well pumps and the refill cycle of the Sarah Street Reservoirs. In addition,
the proposed inclusion of a new .75 MG elevated reservoir in the Diamond Ridge
subdivision in Phase Il will necessitate a revision to the control system to permit automatic
and controlled filling of this vessel from the three (3) wells. The revision to the control
system is planned for Phase Il improvements.

Hydraulic Analysis: Computer modeling indicates that the water distribution system can
accommodate current average and maximum day demands. Fire flow along with
coincident peak water system demands for specific locations such as the Rears
Manufacturing building and the industrial area, however, is limited due to present pipeline
and hydraulic limitations. Improvements are recommended to alleviate this situation and
improve water service, specifically intertie and loop connections of 12" waterlines
throughout the core area of the city.

Capital Improvement Program: Specific improvements have been divided into three
phases of work at roughly five to seven year intervals. This will allow improvements to
occur commensurate with system growth and availability of funding. Phase |
improvements, planned for Years 2016-2020, represent improvements that are
immediately needed to correct current source deficiencies and provide needed additional
source capacity and redundancy. Phase | includes development of a third well,
replacement of pump control valves and installation of a surge anticipator valve at Well
#1, perform well rehabilitation and maintenance on Wells #1 and #2, and a 12°
transmission pipeline and 1-5 bore to convey water to the east side of I-5. The estimated
cost of Phase | is $1,812,510.00. Phase |l (2020-2025) work includes a new 12"
transmission line to the Diamond Ridge reservoir site, construction of a new 750,000
galion reservoir at the Diamond Ridge site, upgrading of the SCADA system, and three
new 12" intertie pipelines. Phase Il is estimated to cost $2,166,007.50. Phase Il {2025-
2036) improvements include demolition of the existing two 500,000 gallon reservoirs and
replacement with a new 1,000,000 gallon reservoir at the existing booster pump station
site, an additional bore under -5 and connection to the east waterline, and a 6" pipeline
replacement project. Phase lil is projected to be a total of $2,438,734.50. The total cost
of all phases of work I-lll, is $6,417,252.00. (2016 dollars).
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Recommendations

1)
2)

3)

4)

5)

6)

7)

8)

9)

Review, revise if necessary, and adopt this Master Plan.

Immediately begin Phase I, Priority | improvements-Locate available land for Well
#3, proceed with a 6” test well and production well.

In tandem with new well development, prepare groundwater application for .75-1.0
CFS (336-450 GPM) of additional water rights and submit to Water Resources
Department for future (20 years) uses.

Begin routine monitoring program for all wells-Monitor static and pumping levels,
nitrates, iron and manganese, corrosion potential, and discharge rates.

Determine and implement funding options for Phase I-1ll improvements

Develop an inventory and destructive testing program for existing asbestos cement
pipe in the distribution system and implement a 5-10 year testing and monitoring
program for AC waterline integrity. Prepare a future replacement schedule based
on condition of tested sections.

Develop an Emergency Plan applicable to water system functions for storms,
earthquakes, source contamination, extreme or multiple well failure, or waterline
breaks

Prepare and develop a Well Recharge Area Protection Plan. Work with local
landowners to develop alternate methods of fertilizer application. Verify operational
status and distances to nearby septic tanks and drainfields.

Track nitrates and distribution system and lead and copper corrosion effects upon
implementation of the new well.
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Chapter One
Introduction and Background

Introduction

Water is essential for the survival of all life on earth. Without it, crops and cities fail and
entire civilizations have been known to collapse. A primary responsibility of most
municipalities is the delivery of safe and adequate water supplies to its citizenry. As cities
grow and expand, water supplies often become scarce, contaminated, and overburdened.
A water system master plan assists the citizens and leaders in government by providing
the necessary information needed towards making the often difficult decisions regarding
preserving and enhancing current water supplies as well as predicting and planning for
future needs. A properly prepared master plan must include accurate and reasonable
predictions of population growth, current and future water use projections, regulatory and
aesthetic water quality impacts, and other factors necessary to make informed and
intelligent decisions. A master plan should not be considered as a political document,
therefore, the authors should not be asked or required to be concerned or involved with
any particular resistance or endorsement of growth or development within a given
community. Alternatively, what it should be is an independent technical appraisal of the
state of the current water system and currently needed improvements as well as a
dynamic and flexible technical reference and planning document with reasonable and
practical assumptions; a document that is also used as an informational resource and
guide that is periodically reviewed and updated to address changes in the planning or
growth of the community and water system. A well-prepared master plan will follow and
enhance the vision and unique needs of the community it was developed to serve. With
this goal in mind, this Master Plan Update is dedicated to the citizens of Coburg, Oregon.

City Histo

The city was originally named Diamond after John Diamond, an early pioneer in the area,
on whose land claim the city was located. The city's current name comes from
a stallion that was named after the Coburg district of Bavaria, Germany, from whence the
horse had been imported. The Coburg Historic District was placed on the National
Register of Historic Places in 1986. The pericd of significance of the buildings in the
district dates back to 1875.

Background

The City of Coburg is located approximately 2 miles from the northern edge of the
Eugene-Springfield Metropolitan area. Coburg's new wastewater treatment plant was
constructed in July, 2013. With this recent development Coburg’s population is expected
to grow substantially over the next 20 years with an estimated population in 2036 of 4,610
with an accompanying industrial and commercial transient employment population of
4,240.

The first water system master plan was completed in 1966 by CH2M and the second by
HGE, Inc in 1995. The master plan was then updated in 1999 to accommodate planned
industrial growth. In May, 2006 a master plan update was completed by Branch
Engineering. With the recent development of the wastewater treatment plant the
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population is expected to dramatically increase in the City of Coburg over the next 20
years. Improvements that will need to be made to the water system to handle this
projected increase, specifically major improvements of a new reservoir and well field,
necessitate update to the water system master plan.

Topography

The City of Coburg, Oregon is located in Lane County approximately five miles north of
the city of Eugene. The city has a rich history and is home to a National Historic District
and a number of annual festivals. The first settlers arrived in 1847 and the city was
incorporated in 1906. It is surrounded by flat, arable land and the city extends primarily
to the west of the Interstate 5 corridor although it also straddles [-5. The city is generally
flat as the elevation of most of the city varies between an average of 380’-400" MSL,
however the Coburg Hills rise to over 1,000 feet in elevation immediately to the east of
the city.

Climatic Conditions

The climate of Coburg resembies that of most Willamette Valley communities (Tables 1-
1 and 1-2). The area has a temperate climate with definite seasonal changes consisting
of moderately warm, dry summers and mild, wet winters. The annual average
precipitation of 39.2 inches occurs during the fall/winter/spring seasons with very little rain
occurring during the summer months. The average yearly temperature ranges between
51 and 54 degrees. Normal average January temperature is 46 degrees and the normal
maximum August temperature is 82 degrees. The driest month is usually July. Prevailing
winds are from the west and northwest during the summer months and from the south
and southwest during winter storm periods.

Authorization

Preparation of this Master Plan update was authorized by the City of Coburg. This report
has been prepared by 4B Engineering and Consulting of Keizer, Oregon with
authorization from the City Engineer: Branch Engineering of Springfield, Oregon.

Scope of Study

The primary purpose of this master plan is to update and supplement all previous master
plans using current population and water use data in addition to evaluation of allowable
growth in specific areas. The scope of study and planning includes the following specific
items:

1. Evaluate the existing water sources to determine their individual and combined
adequacy and reliability.

2. Address appurtenant water quality and water rights issues affecting the existing
and potential new sources.

3. Perform hydraulic analysis and technical review of the existing distribution system,
using computer modeling, to determine if inadequacies exist, and if so, the degree
and scope of correction required.
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4. Evaluate existing storage and booster pumping facilities for average day,
maximum day, peak hour and emergency adequacy and determine if additional
reserve storage and/or booster pumping capacity is needed to accommodate the
present and future demands and for the adequacy of flow for fire protection.

5. Prepare cost estimates and determine potential sources of funding for necessary
system improvements along with a proposed timetable for implementation.

6. When possible, specific details and recommendations from the 2006 Master Plan
Update have been included within this report, however, several topics such as:
growth projections, water use data, and specific improvements and
implementation schedule have been revised for current (2016) conditions.

Time Span of Study

This master plan evaluates and estimates the needed improvements between the years
2016 and 2038, inclusive. Specific improvements may be delayed or advanced depending
on actual city growth, economic factors, industrial water use and growth, and City Council
direction. Periodic review and updating of the master plan, generally occurring between
a 10-20 year interval, may be necessary depending on specific factors such as the actual
rates of population growth, source limitations, and water quality regulatory changes. A
citizen committee or task force is often assembled and utilized to facilitate oversight, input,
and review of a master plan. This committee should be formed at least 4-6 months before
actual modification of the master plan is begun to insure adequate time is allowed for
review and gaining knowledge of the water system. Participation and input from citizens
is important to the ultimate success of a master plan and will often produce a final
document addressing local concerns and interests, resulting in a plan with manageable
and realistic goals. This often results in a greater level of acceptance from the community
and regulatory agencies.

Table 1-1
Coburg/Eugene/Springfield Average Climate Data
Month Average Average Warmest Coldest Average Average
High (°F) | Low {°F) | on Record | on Record | Dew Point Precipitation

(°F) (°F) (°F) (inches)
January 46° 33° 69° -4° 40° 7.65"
February 51° 35° 78° -3° 41° 6.35"
March 56° 37° 80° 18° 42° 5.8
April 61° 39° 89° 25° 41° 3.66"
May 67° 43° 93° 28° 48° 2.66”
June 73° 47° 102° 32° 50° 1.53"
July 81° 51° 105° 39° 50° 0.64"
August 82° 51° 108° 35° 50° 0.99”
September 77° 47° 103° 30° 48° 1.54"
October 65° 41° 94° 17° 49° 3.35”
November 52° 37° 76° 12° 37° 8.44°
December 46° 33° 68° ~12° 39° 8.29”
Avg. Yearly 63° 41° - - 44° 50.9”

(4.24°/month avg.) |




Table 1-2

Maximum Daily Temperatures: 2000-2015

Year Date Temperature (°F)

2000 June 26 92 degrees
June 27 99 degrees®

June 28 94 degrees

2001 July 3 91 degrees
August 9 96 degrees™

August 12 94 degrees

2002 August 12 96 degrees
August 13 104 degrees™

August 14 96 degrees

2003 July 28 99 degrees
July 29 101 degrees™

2004 July 22 99 degrees
July 23 104 degrees™

July 24 99 degrees

2005 July 26 96 degrees
July 27 98 degrees*

August 4 97 degrees

2006 July 23 104 degrees
July 24 105 degrees®

July 25 101 degrees
2007 Juiy 10 103 degrees”
July 11 103 degrees™

August 2 95 degrees

2008 June 28 100 degrees
June 29 101 degrees™

August 17 98 degrees
2009 July 28 107 degrees™
July 29 107 degrees™

July 30 106 degrees

2010 July 25 96 degrees
August 14 100 degrees
August 15 101 degrees™

2011 August 20 96 degrees”
August 21 96 degrees®

September 10 95 degrees

2012 August 4 102 degrees
August 5 103 degrees®

August 16 97 degrees

2013 July 23 96 degrees™
July 24 96 degrees™

July 25 96 degrees*

2014 July 15 97 degrees

July 16 97 degrees
August 11 100 degrees™

2015 July 2 101 degrees
Juiy 30 105 degrees*

July 31 102 degrees

*-Highest Temperature of the year




L 4 chwLIgz— L~
| ° of -
JGL EE . oy [ i : }l
1 * Tillitmook Hakdr © L AT S 6 1 iia |7, =
| | W ra’@; v ) n?t. )
1 13a4a Fai ,4/__-_-___‘4’_; C’ﬁéﬁ"w
B )] 35 o o
L= > e
:.'hp't Moo| :‘\\ £ L 'i_% : .A.._.J/
I ( i :Cf\"“":a‘-'- \:w '-’l;t:ﬁ
Hicinmmi f L
| Comata Dae. T €Atk Ly-]_%-‘\ru‘é \1 \
— S i e~ 1 ol
o L R T 7
AR e
A s

4A

Location Map of Coburg, Oregon
Figure 1-1




Chapter Two

Existing System



Chapter Two
Existing System

General: Specific details regarding the early water system are not known, however, general data
is available as well as improvements performed after 1980.

Table 2-1

Chronology of Water System History
Year Improvement
1847 Coburg'’s first families (Spores and Diamond families) arrive and establish

a city, the city is named Diamond
1865 Coburg receives its’ new name, First school is built in Coburg
1878 Coburg has its first railroad built between Coburg and Brownsville
1881 The railroad is sold to Southern Pacific and a standard rail line is built
1894 New school house is built across from present fire station
1906 First mayor is elected-George Drury
1914 First mint crop is planted and has been planted every year since
1915 Major fire destroys 4 blocks of downtown Coburg
1920 Coburg population is 291
1940 Well #1 Drilled
1950-60 Well #1 Deepened
1977 Well #2 Constructed
2000 Well #2 Pump Replaced-New 50 HP Submersible
2008 Sarah Street Reservoirs emptied and interior and exterior coating touched
up
2013 Well #2 Motor Replaced, New 5" Drop Pipe Installed
Groundwater Sources

The City of Coburg currently (2016) uses two wells to the southwest of the city, off of Funke
Road, as the sole water sources. The two wells are capable of producing approximately
1,100 gallons per minute combined flow (550 gpm from Well #1 and 550 gpm from Well
#2). Well #1 was constructed in 1948 and deepened in the 1950’s or 60's. Well #2 was
constructed in early 1977.

The building for Well #1 contains the well, along with the electrical and chlorine equipment
for both wells. The building for Well #2 contains only the well and the related mechanical
piping. The well site has a back-up generator for both wells and radio controls alsc housed
within the fenced boundaries for Well #1. The master meter combines the flow of the two
wells. Chlorination is accomplished by being injected into a 1,360’ long, 24-inch diameter
transmission waterline that acts as a chlorine contact chamber. Combined well “C.T"
(contact time) at maximum flow is approximately 28 minutes.

In 2000 the pump for Well #2 was modified to a new 50 HP submersible pump. In 2013
the motor for Well #2 was replaced. Presently, neither well pump has a pump control or
surge valve. Installation of pump control valves and a surge anticipator valve is scheduled
for Phase | improvements to lessen the impact from potentially damaging pressure surges.
Water surface depth is recorded daily by publics works staff to monitor well performance.
Past data shows that static water levels are relatively consistent.
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Table 2-2A

Well Data
Well Year Drilled | Dia. | Depth | Casing | SWL Perforations | Seal Seal Production
Number | (Replaced) Depth or Screened | Depth | Material
Well #1 | 19407 12" | 197 194' 9.5 110’167 Unk Unk Unk
(1960's (Perfs) (24'7)
deepened?)*
Well #2 | 1977 10" | 200 83’ 23 Screened at | 74’ Cement | 475 GPM @
(1977) | 85’99 and 80" PWL
120'-167’ (1977)

*The well log for deepening of Well #1 was unable to be located in the state’s data base. The above data
was obtained from a downhole video inspection in 20089.

Table 2-2B
Well Pump Data
Well Pump Type Pump HP | Year Installed | Approximate Pump
Number Capacity
1 Vertical Turbine | 50 HP 1975 550 GPM @ 60-70 psi
2 Submersible 50 HP 2000 550 GPM @ 60-70 psi

Water Rights

Coburg’s current water rights are summarized in Table 2-3. There is presently enough
water rights to cover the existing supply wells, although water rights certificates 37211 and
44837 are for abandoned wells and should be transferred to the new well upon the
finalization of construction along with additional new water rights. Water rights Certificate
44838 and Permit G-13183 are for existing Coburg city wells #1 and #2. All existing water
rights have no limitations for annual quantity.

Table 2-3
Water Rights
Application Permit Certificate Water Priority Authorized Max | Max Diverted Rate
Number Number Number Source Date Rate (in CFS) to Date (in CFS)
G-1726 G-1580 37211 Abandoned | 4/19/1960 0.31 0.31
Well
G-4283 G-4032 44837 Abandoned | 3/18/1968 0.1 0.1
Well
G-4284 G-4033 44838 Well #1 3/18/1968 0.3 0.3
G-13877 G-13183 None Well #1 11/16/1994 2.0 2.0
and #2




Water Distribution System

Table 2-4
Distribution System

Nominal Size (Inch) Total Length (Feet) | Type(s)
2" 4,740 PVC, Steel
3” 1,653 PVC
4" 1,056’ Steel
6” 14,255’ PVC, Steel, AC
8" 16,408’ PVC, AC
127 18,877 PVC, AC
247 1,360° Ductile fron
Total Length: 58,032°-10.99 Miles:
Table 2-5
Water Meter Distribution (April, 2016)
Size Number of % of Total Class
Accounts
3/4" 323 81.4% Residential
3/4" 27 6.8% Commercial
1” 16 4.0% Commercial
1-1/2” 8 2.0% Commercial
2" 18 4.5% Commercial
3" 3 7% Commercial
4" 1 3% Commercial
6" 1 .3% Commercial
TOTAL 397 100% 81.4% Residential Meters
18.6% Commercial Meters

Major commercial customers include Eugene Kamping World, Coburg North, and Rears
Manufacturing all with 3" water meters; Marathon Coach with the 4" water meter; and
Serenity Lane with the 6” water meter.

Booster Pump Systems

The City of Coburg utilizes one booster pump station. This pump station building presently
houses three 75 HP centrifugal style booster pumps, each driven by a Variable Frequency
Drive (VFD). The booster pump system was updated in 2011, this upgrade included
replacement of all booster pumps, piping, and electrical systems, which reduced leakage
and excessive energy usage through these mechanical, electrical, pump, and control
system upgrades. The booster pump station controls the filing and drawdown of both
reservoirs at the site. This booster pump station serves the normal day to day peak
demands along with the ability to serve a fire flow of up to 3,500 gpm anywhere in the city.
This site is also equipped with an automatic-start back-up generator capable of running all
three booster pumps.



Storage Facilities

Coburg has two water storage reservoirs located adjacent to the booster pump station site
on Sarah Street. Both reservoirs are backfed from the water system by a 12" connection
and fill vaive. Both reservoirs are showing their advanced age as they have never been
completely repainted or resealed. It is recommended that both reservoirs be drained and
demolished once the new 1,000,000 gallon reservoir recommended in Phase Il in the
Capital Improvement Plan is constructed.

Table 2-6
Existing Storage Facilities
Water Storage Nominal Rated Water Material and | Reservoir | Maximum
Reservoir Location | Diameter | Storage (in Type of Floor Water
and Year and Gallons) Construction | Elevation | Surface
Constructed Height (Ft-MSL) | Elevation
(Ft-MSL)
(2) Reservoirs at 52’ x 32’ (2) 500,000 gal. | Weldedand | 397.5 429.5
Sarah Street site (1,000,000 gal. | Coated Steel
Circa: 1976-1981 total)

Recent Major Operation and Maintenance Work

Since 2000, the City of Coburg has embarked on various repairs to the water system. This
included recoating of one of the storage reservoirs and replacement of a well pump motor.

2008: Both .50 million gallon water storage reservoirs were emptied and inspected. One
of the reservoirs received a recoating to the interior and exterior surfaces. The other
reservoir received a “touch up”® repair to various surfaces.

2013: Well #2: The submersible motor in this well was replaced with a new 50 HP Franklin
motor. The 5" drop pipe and drop cable was aiso replaced at this time.
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Chapter Three
Population and Land Use

Population Increase Projection

As indicated in Table 3-1, the population in Lane County, during the years 1990-2000 and
2000-2010, increased slightly less than the overall state average. Several independent
sources were consulted during preparation of this study to obtain a verification of the
Coburg Urbanization Study Update population projections. These sources include: United
States Census Report, Mid-Willamette Council of Governments, Lane County Planning
Department, Portland State University Center for Population Research and Census, and
the State Office of Economic Analysis. All of these sources project an increase of
population within Lane County and Coburg (when applicable) over the next 20 years. For
Caoburg, this is due to the influx of new residents due to the recent construction of a city
sewerage system as well as an expected shift of urban population.
Table 3-1
1990/2000/2010 U.S. Census

Lane County Oregon State Average |
1990 Popuiation 282,912 2,842,321
2000 Population 322,977 3,421,399
% of Change, 1990-2000 12.4% (1.17%/year) 20.4% (1.87%/Year)
2010 Population (Census) 351,715 3,831,074
% of Change, 2000-2010 8.17% (.78%/year) 11.97% (1.13%/Year)
Table 3-2

2016 Population Projections:
2010-2035 Lane County (1)

Year Lane County % Increase
2008 (Actual) 2 345,880 -
2010 (Actual) (2 351,715 -

2015 (1) 362,150 0.9%
2020 (Forecast) (2) 384,930 0.9%
2030 (Forecast) (2) 420,481 0.9%
2035 (Forecast) (2) 435,615 0.9%

{1} PSU Populaticn Center
{2} Population Forecasts for Lane County, its Cities and Unincorporated Area 2008-2035

The period between 2015-2035 represents a net county projected population growth of
20.28% (73,465 or 0.927% per year). This growth is expected to partially mirror the growth
of Coburg.

Population Increase Projection-Statewide

Between 1980 and 2000, the population of Oregon increased from 2.64 million to 3.42
million, an increase of 29.5%. Based on current projections, the popuiation growth rate of
Oregon is expected to continue to grow faster than the United States as a whole over the
next thirty years. Several forces will affect the future demographics of Oregon's population:



(1) During the next 5-10 years, rapid growth is expected for age groups: 18-24 years old,
45-64 year olds, and those over 75.

(2) Migration of residents from other states is expected to continue at a rapid pace.

(3) Slower or flattened growth is expected for those of school age population (5-17 year
olds), 25-44 year olds, and 65-74 year old individuals over the next 5-10 years.

Table 3-3
Annual State of Oregon Population Change

Annual Population Change and Net Migration: 1950-2020

100,000

|_ EE et Miprution  ===Fop Change

75,000 1

50,000 4

25,000 1

o _:Em..
1950 1

1990 1995 2000 2005 2010 2015 2020

-25,600 -

Year

-50,000 -

During the evaluation of future residential population growth in Coburg two distinct sources
were used: 1) Coburg Urbanization Study Update, Lane Country Council of Government
(LCOG), June, 2014; and 2) Portland State University, Center for Population Research,
May, 2016. Projections for future transient population growth, however, are limited to the
exclusive use of the LCOG draft report. Additional sources and/or verification of these
values should be ascertained to insure the use of reliable data for ali projections.

10




Projected Growth for Coburg: 2000-2036

Past and Projected Population Growth

Table 3-4
City of Coburg

Year Residential Residential Transient Transient Annual
Population | Annual Growth Population Growth Rate
(Permanent) Rate

2000 (1) 1,035 NIA N/A N/A

2010 @ 1,103 N/A 3,420 N/A

2015 (3) 1,045 N/A 3,564 0.83%
2016 1,200 (4) 14.8% 3,594 (4) 0.83%
2020 1,934 (2) 12.6% 3,715 0.83%
2025 2,628 @ 6.32% 3,871 @ 0.83%
2030 3,363 (2 5.0% 4,035 0.83%
2035 4,354(2) 5.3% 4,205 2) 0.83%
2036 4,610 (2) 5.88% 4,240 0.83%

(1) 2000 and 2010 populations are based on data received from US Census
{2) Coburg Urbanization Study Update
{3) PSU Population Center
{4) Independent Estimate

Land Use

Table 3-5

City of Coburg
Equivalent Population for Water Planning

Year Population
2015 2,221
2016 2,386
2020 3,160
2025 3,905
2030 4,695
2035 5,742
2036 6,000

General: Land use within the City of Coburg is defined in eight basic categories:

Residential

Traditional Residential District (TR)
Traditional Medium Residential (TMR})

Commercial

Central Business District (C-1)
Highway Commercial District {(C-2)

Industrial

Light Industrial District (LI)

Campus Industrial (Cl)

11




Parks
Parks, Recreation, Open Space District (PRO)

Misc
Flood Plain Sub-Distrct (FP)

12
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Chapter Four

Water Requirements



years of 2012-2015.

Chapter Four
Water Requirements

Historical records of pumping (production) records were evaluated between the four

Table 4-1A
Total Production: 2012-2015

Month/Year Total Well Production
(in Gallons)
January, 2012 4,347,996
February, 2012 4,318,002
March, 2012 4,759,000
April, 2012 4,866,001
May, 2012 5,701,996
June, 2012 7,564,000
July, 2012 11,212,998
August, 2012 14,320,998
September, 2012 10,061,998
October, 2012 6,446,002
November, 2012 4,853,996
December, 2012 4,031,996
TOTALS 82,484,983
January, 2013 4,621,996
February, 2013 3,992,001 Estimated Residential Population: 1,000
March, 2013 5,530,988 Estimated Trans. Population: 3,498
April, 2013 6,015,999 Average Day Consumption:
May, 2013 9,202,000 245,824 GPD
June, 2013 10,465,994 Average DaylPer Cap: 114.1 GPCD
July, 2013 10,465,994
August, 2013 13,476,701
September, 2013 9,075,955
October, 2013 5,397,994
November, 2013 4,598,995
December, 2013 6,880,994
TOTALS 89,725,611
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January, 2014 5,250,003
February, 2014 4,644,000 Estimated Residential Population: 1,045
March, 2014 4,432,992 Estimated Trans. Population: 3,530
April, 2014 5,023,000 Average Day Consumption:
May, 2014 7,533,003 242,300 GPD
June, 2014 9,479,000 Average Day/Per Cap: 109.64 GPCD
July, 2014 12,914,998
August, 2014 14,369,005
September, 2014 9,147,000
October, 2014 6,148,000
November, 2014 4,966,002
December, 2014 4,530,000
TOTALS 88,437,003
January, 2015 4,711,001
February, 2015 4,253,000
March, 2015 5,021,997
April, 2015 4,731,997
May, 2015 9,229,998 Estimated Residential Population: 1,045
June, 2015 10,015,997 Estimated Transient Population: 3,564
Average Day Consumption:
AJuIy, 2015 13,491,997 9250, goo oGP0
ugust, 2015 13,033,002 A Davier Caoita: 112.5 GPCD
September, 2015 10,160,996 Verag& 3a¥5per apna. 11e.
-15 (3 Year Average)
October, 2015 0,011 Gallons/Per Cap Day = 112.08
movember; S0 M T Use for Planning = 112.50
December, 2015 4,489,000
TOTALS 91,401,980
January, 2016 5,285,001 Estimated Population: 1,200
February, 2016 4,448,999 Estimated Transient Population: 3,594
March, 2016 5,834,003 Average Day Consumption: 289,500
April, 2016 5,885,097 Average Day/per Capita: 112.5 GPCD
4 MONTH TOTAL 21,454,000
Table 4-1B
Water Requirement/Monthly Water Production and Metered Sales (in Gallons)
2012-2015
Month/Year Total Well Total Total Total Unaccounted
Production Estimated Estimated Estimated | Water (Percent)
{in gallons) Residential Comm./Indus. City Parks
Metered Sales Sales Use
(in gallons) (in gallons} (in gallons})
January, 2012 4,347,996 2,100,082 1,895,726 47,828
February, 2012 4,318,002 2,085,595 1,882,649 47,498
March, 2012 4,759,000 2,298,597 2,074,924 52,349
April, 2012 4,866,001 2,350,278 2,121,576 53,626
May, 2012 5,701,996 2,754,064 2,486,070 62,721
June, 2012 7,564,000 3,653,412 3,297,904 83,204
July, 2012 11,212,998 5,415,878 4,888,867 123,343
August, 2012 14,320,998 6,917,042 6,243,955 157,530
September, 2012 10,061,998 4,859,045 4,387,031 110,682
October, 2012 6,446,002 3,113,419 2,810,457 70,806
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November, 2012 4,853,996 2,344,488 2,116,342 53,394
December, 2012 4,031,996 1,947,454 1,767,950 44,352
TOTALS 82,484,983 39,839,354 35,963,451 907,333 | Assumed 7%
January, 2013 4,621,996 2,232,424 2,015,190 50,841
February, 2013 3,992,001 1,828,136 1,740,512 43,912
March, 2013 5,530,988 2,671,467 2,411,510 60,840
April, 2013 6,015,999 2,905,727 2,622,976 66,176
May, 2013 9,202,000 4,444,566 4,012,072 101,222
June, 2013 10,465,994 5,055,075 4,563,173 115,126
July, 2013 10,465,994 5,055,075 4,563,173 115,126
August, 2013 13,476,701 6,509,247 5,875,842 148,244
September, 2013 9,075,955 4,383,686 3,857,116 99,836
October, 2013 5,397,994 2,607,231 2,353,625 59,378
November, 2013 4,598,995 2,221,315 2,005,162 50,589
December, 2013 6,880,994 3,232,520 3,000,113 75,61
TOTALS 89,725,611 43,246,469 39,120,364 986,991 | Assumed 7%
January, 2014 5,250,003 2,535,751 2,289,001 57,750
February, 2014 4,644,000 2,243,052 2,024,784 51,084
March, 2014 4,432,992 2,141,135 1,932,785 48,763
April, 2014 5,023,000 2,426,109 2,190,028 55,253
May, 2014 7,533,003 3,638,440 3,284,389 82,863
June, 2014 9,479,000 4,578,357 4,132,844 104,269
July, 2014 12,914,998 6,237,944 5,630,939 142,065
August, 2014 14,369,005 6,940,229 6,264,883 158,059
September, 2014 9,147,000 4,418,001 3,988,092 100,617
October, 2014 6,148,000 2,969,484 2,680,228 67,628
November, 2014 4,966,002 2,398,579 2,165,177 54,626
December, 2014 4,530,000 2,187,990 1,975,080 49,830
TOTALS 88,437,003 42,715,071 38,558,230 972,807 | Assumed 7%
January, 2015 4,711,001 2,275,413 2,053,996 51,821
February, 2015 4,253,000 2,054,199 1,854,308 46,783
March, 2015 5,021,997 2,425,625 2,189,590 65,242
April, 2015 4,731,997 2,285,555 2,083,151 52,062
May, 2015 9,229,998 4,458,089 4,024,279 101,530
June, 2015 10,015,997 4,837,726 4,366,974 110,176
July, 2015 13,491,997 6,516,635 5,882,510 148,412
August, 2015 13,033,002 6,294,940 5,682,389 143,363
September, 2015 | 10,160,996 4,907,761 4,430,194 111,771
October, 2015 6,911,998 3,338,485 3,013,631 76,032
November, 2015 5,350,997 2,584,532 2,333,035 58,861
December, 2015 4,489,000 2,168,188 1,967,205 49,379
TOTALS 91,401,980 44,147,158 39,851,262 1,005,422 | Assumed 7%
January, 2016 5,285,001 2,552,655 2,304,260 58,135
February, 2016 4,448,999 2,148,867 1,939,764 48,938
March, 2016 5,834,003 2,817,823 2,543,625 64,174
April, 2016 5,885,997 2,842,937 2,566,295 64,746
4 MONTH 21,454,000 10,362,282 9,535,944 235,993 | Assumed 7%
TOTAL

The data contained within Table 4-1A reflects the raw production from the sources and is
indicative of the total output of water into the system. The data within Table 4-1B reflect

15



the total production data as well as assumed (sold) water consumption for residential and
commercial demands. A 7% unaccounted for water was assumed for calculations.

Introduction

Determining the individual water use within a city or water district can be a very challenging
exercise. Factoring of the daily, monthly, and yearly water consumption of a water
purveyor can be in the form of per capita (per person), per pressure zone or subdivision,
per zoning, or per facility. In most cases of a water system with a large industrial use
component, the water consumed by the specific process (i.e. bakery, food processing,
etc.) can provide a meaningful value with predictable water uses. In other cases, however,
the industrial and/or commercial water consumption is not directed towards the
manufacturing process but from the volume of water consumed by workers. In a straight
8-hour workday this volume of water can be drawn from storage and then replenished
during the 12-16 hours of closure. In situations such as Coburg the consumption of water
for industrial (transient) workers tends to be spread out over the full day, commensurate
with the three work shifts during a full day. For planning purposes for Coburg, the use of
water for transient population shall be assumed to occur evenly throughout a 24 hour day
while the water use for the residential population will be assumed to occur at normal usage
patterns. This type of watsr use pattem avoids the large spikes associated with a typical
water system during early morning and evening hours as the water use for transient
workers is assumed to occur evenly throughout the day. Although the daily water use for
Coburg is based on an “equivalent population” that provides an approximate 3:1 ratio of a
transient worker as opposed to a permanent resident, this type of analysis has been shown
to be extremely accurate for prediction of water use in similar scenarios, such as the
“Three Day” water consumption common to vacation, resort, and beach communities
where the peak water demands area assumed to coincide with the influx of vacationers
over long weekends. In cases such as Coburg the same relationship exists however, the
usage pattern is spread out over a full day and the added water consumption is not limited
to just 2 to 3 days but is continuous throughout the week.

Typical Water System Demand Patterns

Generally, most potable water supply systems deliver water to consumers at varying rates
throughout any given day (Figure 4-1). Three distinct terms are typically used to quantify
the water system demand at any specific time or period. An "average daily demand" is
used to express the amount of water either produced or consumed during any given day
of the year. This value is determined by dividing the total yearly volume of water produced
by 365 days/year. A "Maximum Day Demand” is used to equate the maximum amount of
water either produced or consumed during any single day. Most often, maximum day
demands occur during the months of July or August, however, they can occur as early as
May or as late as October.

This type of water demand often occurs during the days with the highest yearly
temperatures. A maximum day demand can also occur, however, during a day with large
or several fires, during pipeline flushing, or during a prolonged dry spell. A "Peak Hour
Demand" is used to express the highest water demand occurring during any hour of any
day. Although the term implies that this demand occurs over one hour, it can last as long
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as four hours or as little as 10 minutes. The determination of the current and future demand
patterns were based on an average of the demand patterns for the preceding three full
years between 2013-2015. Since this period displayed very consistent water usage these
three years are believed to provide the most reliable average data and to guard against
any potential “single-year” bias:

Table 4-2

City of Coburg
Water System Demand Patterns

Year Parameter Value (GPD)
2013 Average Day Demand 245,824 GPD
2014 Average Day Demand 242,300 GPD
2015 Average Day Demand 250,600 GPD
Average Average Day Demand 246,041 GPD
2013 Average Summer Day Demand 386,173 GPD
2014 Average Summer Day Demand 440,065 GPD
2015 Average Summer Day Demand 427,823 GPD
Average Average Summer Day Demand 418,020 GPD
2013 Equivalent Population 2,154
2014 Equivalent Population 2,210
2015 Equivalent Population 2,221
Average Equivalent Population 2,195

1) Average Daily Per Capita Water Use: 246,041 GPD/2,195 = 112.1 GPCD
Use: 112.50 GPCD for plan
2) Average Summer Usage: 418,020 GPD/2,195 = 190.44 GPCD =1.70x Avg. GPCD
Factor: 1.70- Use 1.75 x ADD for plan
3) Maximum Day Demand-Factor = 1.33-1.52 x ASD-Average = 1.47
Use Highest Value of the two:
1) 1.47 x ASD = 281.30 GPCD
2) ADD x 2.6 = 292.50 GPCD-Use 292.5 GPCD for plan

Commercial/industrial Water Use (Transient Use)

The Coburg community water usage consists of approximately 50% residential use and
48% commercial use, with the rest of the water being used by city parks and buildings. An
analysis indicates that the majority of the current non-residential water demands consist
of mostly commercial and industrial establishments along Coburg Industrial Way. Most of
the water consuming commercial establishments consist of heavy equipment repair shops,
truck stops, coach manufacturing, and camping and RV sales, however, the greatest and
most predictable consumption of water coincides with the workers who come into the city
each day. This is referred to as the “transient” population which, when factored for the
lower daily use and consumption of water combined with their presence in the city for only
8-10 hours per day, create a population roughly equivalent to 33% (1/3) of a permanent
resident. A review of water consumption records indicate that the actual current
commercial water demands cannot be equitably included within the full per capita usage.
Instead, future commercial and industrial growth will be assumed to coincide with the
current equivalent population and the expected population growth and will be factored
using an adjusted per capita usage.
17



PERCENT OF MAXIMUM DAILY DEMAND

4a0

300

200

100

? RESERVOIR
- EMPTYING
HZE}?EE,‘,{%’“ = | “maximum bay pEmanD
w2 4 & 8 w12 2 4 & 8 10 12
AM Noon PM
Typical Demand Pattern During Day of Maximum Use
Figure 4-1

17A




Based on design criteria previously stated, the foliowing values will be used for planning

purposes:
Table 4-3
Projected Residential Water Demands: 2015-2036
2015 2018 2020 2025 (1) 2030 (1) 2035 (1) 2036 (1)
Design 1,045 1,200 1,934 2,628 3,363 4,354 4,610
Population
Average 117,562 135,000 217,575 295,650 378,337 489,825 518,625
Daily
Demand (2)
Average 70,537 81,000 130,545 177,390 227,002 293,805 311,175
Winter
Demand
Average 206,909 237,600 382,932 520,344 665,873 862,092 912,780
Summer
Demand
Maximum 305,662 351,000 565,695 768,690 983,677 1,273,545 1,348,425
Daily
Demand 3)
Peak Hour 916,986 1,053,000 1,697,000 2,308,000 2,951,031 3,820,635 4,045,270
@ {637 GPM) | (731 GPM) (1,179 (1,600 GPM) | (2,050 GPM) | (2,653 GPM) | (2,810 GPM)
GPM
(1) Years 2025-2036 reflect increased daily demand to ac)commodate the higher rate of projected city growth during this time span
(2) Average Daily Demand is based on 112.5 gallons per capita/day
(3) Maximum Dalily Demand Is based on 292.5 galions per capita/day
{4) Peak Hour Demand is assumed to be 3 x Maximum Day Demands
Table 4-4
Projected Equivalent Water Demands: 2015-2036
2015 2016 2020 2025 2030 2035 2036
Design 1,045 (Est.) 1,200 (Est.) 1,934 2,628 3,363 4,354 4,610
Residential
Population
Transient 3,564 (Est.) 3,594 (Est.) 3,715 3,872 4,035 4,205 4,240
Population
Equivalent 2,221(Est.) 2,386 (Est.) 3,160 3,906 4,695 5,742 6,000
Population
Average 249,862 268,425 355,500 439,425 528,187 645,975 675,000
Daily (173.5 GPM} | (186 GPM) {246.9 GPM) {305.2 GPM) (366.8 GPM) {448.6 GPM) (468.8
Demand (1) GPM)
Average 149,917 161,055 213,300 263,655 316,912 387,585 405,000
Winter (1041 GPM) | (111.8 GPM) | (148.1 GPM) {183.1 GPM) (220 GPM) (269.2 GPM) (281.3
Demand {2) GPM)
Average 439,757 472,428 625,680 773,388 929,609 1,136,916 1,188,000
Summer (305.4 GPM) | (328 GPM) (434.5 GPM) (537 GPM) (645.6 GPM) (789.6 GPM) | (825 GPM)
Demand (3)
Maximum 649,641 697,905 924,300 1,142,505 1,373,286 1,679,535 1,755,000
Daily {451.1 GPM) {484.65 (641.9 GPM) (793.4 GPM) (953.7 GPM) (1,166.4 {1,218.8
Demand (4) GPM) GPM) GPM)
Peak Hour 1,624,100 1,745,000 2,310,750 2,856,263 3,434,400 4,198,000 4,392,000
{5) {1,128 GPM) | (1,212 GPM) | (1,605 GPM) {1,984 GPM) (2,385 GPM) (2,915 GPM) (3,050
{1) Average Daily Demand is based on 112.5 gallons per capita/day GPM)

{2) Average Day Winter Demand is based on 67.5 GPCD
{3) Average Daily Summer Demand is based on 197 GPCD

{4) Maximum Dally Demand Is based on 292 gallons per caplta/day

{5) Peak Hour Demand is assumed to be 2.5 x Maximum Day Demands
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Table 4-5

Required Source Capacity: 2015-2036

2015 2016 2020 2025 2030 2036
Design Residential Population 1,045 1,200 1,934 2,628 3,363 4,610
Transient Population 3,564 3,504 3,715 3,872 4,035 4,240
Equivalent Population 2,221 2,386 3,160 3,906 4,695 6,000
Average Day Demand (in GPM)
A) Sources @ 12 hours/day 347 398 494 610 734 938
B) Sources @ 18 hours/day 231 249 329 407 489 625
C) Sources @ 20 hours/day 208 224 296 366 440 563
Average Summer Demarnd {in GPM)
A) Sources @ 16 hours/day 458 492 652 808 968 1,238
B) Sources @ 18 hours/day 407 437 580 716 861 1,100
C) Sources @ 20 hours/day 365 394 521 645 775 990
Maximum Day Demand (in GPM)
A) Sources @ 18 hours/day 602 646 856 1,058 1,272 1,625
B) Sources @ 20 hours/day 542 582 770 952 1,145 1,463
C) Sources @ 22 hours/day 492 529 700 866 1,040 1,330
Peak Hour Demand-(2 hours (120
minute) Duration Assumed
1) Source Contribution-Flow Rate
{in GPM)
A) With 3 Sources @ 1500 GPM N/A N/A (-) 105 (-) 484 (-) 885 {-) 1,650
B) With 2 Sources @ 1,100 GPM (-)128 (-} 131 (-) 505 (-)884 |(-)1,285| (-)1,950
C) With 1 Source @ 500 GPM (-) 628 (-)712 (-) 1,105 (-)1,481 | (-)1,885 | (-) 2,550
D) No Sources Online (-)1,128 (-)1,212 {(-) 1,605 (-)1,984 | (-) 2,385 | (-) 3,050
2) Storage Contribution-Volume in
Gallons
A) With 3 Sources @ 1,500 GPM N/A N/A 12,600 58,080 | 106,200 | ,186,000
B) With 2 Sources @ 1,100 GPM 15,360 15,720 60,160 106,080 | 193,680 | 234,000
C) With 1 Source @ 500 GPM 75,360 85,440 132,600 178,080 | 262,200 | 306,000
D) No Sources Online 135,360 145,440 192,600 238,080 | 268,200 | 366,000
Fire Flow-Based on Population
Estimate
Design Population (Residential) 1,045 1,200 1,934 2,628 3,363 4,610
Required Fire Flow (in GPM) 1,033 1,100 1,400 1,627 1,836 2,143
Commercial Fire Flow {in GPM) 3,500 3,500 3,500 3,500 3,500 3,500
Maximum Volume (in Gallons) 840,000 840,000 840,000 840,000 | 840,000 | 840,000
(Based on 4 hours of Commercial
fire flow)
Maximum Day Demand with
Commercial Fire Flow {in GPM)
(Duration = 4 hours)
A) With 3 sources @ 1,500 GPM 2,451 2,485 2,642 2,794 2,954 3,219
B) With 2 sources @ 1,100 GPM 2,951 2,885 3,042 3,194 3,354 3,619
C) With 1 source @ 500 GPM 3.451 3,485 3,642 3,794 4,045 4219
Maximum Day Demand (Volume in
gallons) with Commercial Fire Flow
{Duration = 4 hours)
A) With 3 sources @ 1,500 GPM 588,240 506,400 634,080 670,560 | 708,960 | 772,560
B) With 2 sources @ 1,100 GPM 708,240 692,400 730,080 766,560 | 804,960 | 868,560
C) With 1 source @ 500 GPM 828,240 836,400 874,080 910,560 | 970,800 | 1,012,560
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Future Water Sources

Groundwater

The current total permitted capacity under valid permits (1,214 GPM) for Wells #1 and #2
and abandoned wells is adequate to supply all current water demands, however, the
existing source capacity (1,100 GPM) does not fulfill this requirement. Currently, the wells
are operated as needed to maintain water pressure in the system and in the reservoirs
using a control system. A new control system, proposed in the second phase of
improvements will allow enhanced automatic operation of all wells, optimizing source
capacity and reliability.

Wells #1 and #2 produce the required capacity and daily volume for the city, with low to
moderate levels of iron, manganese, and hardness. The risk at this site, associated with
nitrates and proximity to agricultural activity, however, necessitates the implementation of
redundant source capacity.

For planning purposes, each existing well in the wellfield will be initially limited to an
average flow of 550 GPM (1,100 GPM total). It is possible, however, that in future years
the combined flow from these two wells may be lowered to 1,050 GPM as the wells decline
due to increased age. This has been factored for future years between 2020-2036.

Based on the criteria established in Tables 4-3 and 4-4, the current recommendation is to
immediately pursue development of a third well. This is felt to be the highest priority as
additional source capacity is presently needed for increase future demand as well as to
provide a back-up and redundant source to the two existing wells. In addition, since each
well site requires approximately one acre, available land for a new wellfield may be
severally limited or expensive in future years, necessitating on immediate move in this
direction. For planning purposes, the following schedule is recommended:

Table 5-1
Recommended Groundwater Source Development Schedule
2015 2016 2020 2025 2030 2036

Well #1 550 GPM 550 GPM 5256 GPM | 525 GPM 525 GPM 525 GPM
Well #2 550 GPM 550 GPM 525 GPM | 525 GPM 525 GPM 525 GPM
Well #3 450 GPM | 450 GPM 450 GPM 450 GPM
Total Available 1,100 GPM | 1,100 GPM | 1,500 GPM | 1,500 GPM | 1,500 GPM | 1,500 GPM
Capacity (1)

Total Required 542 GPM 582 GPM 770GPM | 952GPM | 1,145 GPM | 1,463 GPM
Capacity (2)

Net Reserve (+) | +558 GPM | +518 GPM | +730 GPM | +548 GPM | +355 GPM +37 GPM
Deficit {<>)

{1} Based on full capacity of all sources

(2} Based on Maximum Day Demand @ 20 max. hrsfday of pumping

The above schedule reflects an implementation of a new well (or two wells) from the
Roberts Road vicinity and a slight reduction in flow from the two existing wells, although
up to 170 GPM of combined flow can be lost in Year 2036 and the combined well output
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will still satisfy the projected daily demand using 22 hours per day of well operation. Due
to the known water quality concerns from Wells #1 and #2, as well as constraints on space
and well limitations, an increase in flow or adding more wells at this site is not feasibie. A
program to periodically rehabilitate and maintain the capacity of Wells #1 and #2 and
transmission pipeline, resulting in no expansion of this source is recommended. The new
well #3, to be located adjacent to the I-5 region, will provide an additional measure of
source and well field redundancy. As previously outlined, Wells #1 and #2 are not planned
to be increased in future projections due to the historical consistency, relatively stable
capacities, and uncertain future water quality from these wells. To avoid weil interference
between wells in the well field, a slight reduction in flow from each well is anticipated as
additional wells are developed. Combined with Well #3 this results in a total well capacity
of 1,500 GPM in future years.

Given the hydrogeology of this area and the construction of existing wells it is believed
that lowering the vield from each existing well and adding a third well to produce the total
water required, will provide long-term advantages to the wells and well pumps. A
discussion of local hydrogeologic characteristics and recommended well construction
standards can be found in later sections of this chapter.

Water Right Implications

To satisfy the proposed groundwater development schedule, the City will need to obtain
and secure additional water rights, plus an application to modify existing rights from
abandoned wells will be required. The city currently holds valid permits for 2.71 CFS
(1,216 GPM) for all sources. All of the permits are for year round use. These permitted
flows are currently in excess of the required capacity and only the future water demands
will need to be modified. It is recommended that the city immediately embark with an
application to secure an additional groundwater right of at least .75 CFS (336 GPM) to
protect use through Year 2036.

Local Hydrogeology

The City of Coburg is located in a broad synclinal trough (valley) known as the Willamette
Valley. The Willamette Valley was formed 30-60 million years ago through a downward
folding of the subsurface layered rock formation. The material at the surface over much
of the valley is a sandy to clayey silt that settled from ponded water. This silt, known as
Willamette Silt, is comprised of a permeable fine-grained deposit that transmits water
readily to the underlying alluvium (sand and gravel) formation. The alluvial deposits and
silts underlying the Coburg area were largely derived due to erosion and runoff from
surrounding mountains. These deposits consist of layers of clay, silt, and sand and gravel.
This alluvium material, chiefly consisting of sand and gravel, is also referred to as an
unconsolidated material and provides the available groundwater for Coburg and nearby
agricultural wells. Water percolates through the pores of sand and gravel by head created
from the recharge point. Sand and gravel, due to its available pore spacing, is a much
better conveyor of water to a weli than clay or sandstone which does not permit water to
transmit as easily.
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Although several areas were evaluated, the specific locality that displayed the highest
potential to meet all six criteria for future wells was in the southern region of the city, in the
Roberts Road area abutting Interstate-Five. The primary concerns remain that this area is
situated on the fringe between the younger and older alluvium and is within an area with
known industrial activity. Without discounting these issues, this area remains the overall
best potential site for obtaining the stated design flow of 400-500 GPM. Due to the
uncertainties associated with this area and the lack of higher producing wells to
corroborate the well vield, it is highly recommended that the city first procure a test well
site on option, construct and test pump a test well, and determine the projected flow rate
and water quality from the site before investing in a full scale production water well.

Coburg Wells

Near and in Coburg, the sand and gravel beds are hydraulically continuous and can
exceed a saturated thickness of 10 - 45 feet covering tens of square miles, generally within
the Willamette River floodplain. Properly constructed welis in these deposits can typically
obtain yields of 100 to over 500 galions per minute. The yield of an individual well,
however, can vary significantly depending on the specific area, thickness of aquifer, and
amount of cementation (binding together) that occurs within the formation. The alluvium
in the area is often referred to as “younger or older alluvium®. The terms “younger” or
“older” alluvium refer to the relative geologic age of deposition of each of these types of
alluvium. Younger alluvium has been more recently deposited and is constantly subject
to washing and regrading of material due to the action of the Willamette River during
floods. The older alluvium is established alluvium that underlies the younger alluvium
and/or Willamette silt.

The Coburg area straddles the rough dividing line between both types of alluvium with the
highest well capacity occurring to the west, in the younger alluvium. The younger alluvium
bounds the Willamette River to the west and extends roughly to Coburg to the east. This
type of alluvium is characterized by high production wells due to good hydraulic connection
with the Willamette River and lack of cementation. Water from the younger alluvium,
however, also generally contains higher levels of iron, manganese, and hardness and is
more susceptible toc Nitrates and contamination due to the shallow depth, exposure to land
applied nitrogen fertilizers from local agricultural practices, and a lack of overlying sealing
material. Annual recharge to the younger alluvium is established to be between 8"-15".
The existing wells are an example of wells constructed in the younger alluvium. This area
is heavily agricultural in practice and elevated nitrate levels periodically observed at the
wells may be the result of the application of nitrogen fertilizers often used in agricuitural
practices. The older alluvium is located generally east of Coburg and underlies virtually all
of the city. This type of alluvium does not yield the high flows common to the younger and
shallower alluvium but it does generally have a higher degree of aquifer protection. The
older alluvium is dependent on direct precipitation and inter-zonal leakage from the
younger alluvium for recharge. The younger alluvium is known to be at its thickest and
most extensive point in the vicinity of the Willamette River which accounts for the higher
proportional yield from these wells as opposed to other wells in the older alluvium. |n the
area around Coburg, sand-and-gravel beds in younger alluvium are continuous and
hydraulically connected with sand-and-gravel beds in the adjacent older alluvium. When
pumping is applied, the two units respond as a continuous aquifer. Discontinuity,
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cementation, and hydraulic losses, however, account for the difference in yield between
these two formations. The older alluvium is typically overlain by 15 to 45 feet of clay and
silt that provides good wellhead protection when proper well construction practices are
employed. A similar aquifer situation to Coburg exists in the Independence area, adjacent
to the Willamette River. Wells next to the river obtain water from the young alluvium and
individual wells are often capable of pumping up to 1,000 GPM. Wells on the upper bench,
however, are constructed in the older alluvium and it requires up to three (3) weils to
produce a total of 500 GPM. It is believed that this same type of scenario exists in Coburg.
For planning purposes, therefore, the city is recommended to secure a new well site within
the younger alluvium, if possible, as well as prepare to construct up to 3 wells to generate
the total design flow of 450-500 GPM. This determination can best be made through
construction of a test well before investing in a full scale production well.

Underlying the younger and older alluvium is semi-consolidated and consolidated shale
{(claystone), sandstone, and basalt materials. Wells in these formations are not productive
(< 50 GPM) in this area for municipal purposes and encountering salt water is a definite
potential, particularly in wells below 400’ in depth. For these reasons, exploration of
groundwater below 400’ in depth is not recommended.

Future Well #3 (Roberts Road)

Extensive investigation has been conducted to ascertain the best overall site for the future
Well #3. Several factors were employed in this evaluation, including:

1) Sufficient distance from the existing wells and industrial activities to provide sanitary
protection in the event of well and/or industrial contamination;

2) Adequate spacing to avoid direct well interference between wells during
simultaneous operation;

3) Adequate overlying clay layer to properly seai the well;

4) Close proximity to existing infrastructure, i.e., city waterline and power, for
connection;

5) Adequate land (=1 acre) to construct the well and provide a minimal protection
radius.

6) Region with adequate groundwater. An investigation of the local area indicates that

a well with 400-450 GPM capacity is feasible, although two wells may be needed
to generate the total flow.
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Recommended Well Construction Standards

In order to optimize future well production, the following recommendations should be
considered when constructing new wells:

1. New wells should be a minimum of 12" diameter, with a 12" diameter well
recommended at all new weli sites to allow well screen installation, if feasible.

2. New wells shall be cement grout sealed to a minimum depth of 25’, 5’ into an
impervious layer such as clay, if possible.

3. Formation sampling shall occur at no more than 5 intervals and at every
change in formation to facilitate well screen selection.

4. New wells shall be drilled through the water-bearing formation to a minimum
of five feet below the bottom of the aquifer. This five foot extension below the
aquifer shall remain and be used for accumulation of sand.

5. New wells shall be test pumped for a minimum of twelve hours. During this
period, any existing wells (including existing city wells) within ¥z mile should
also be operated and monitored to determine the interference potential.

6. Generally, the well construction shall comply with Water Well Construction
standards as issued by the State of Oregon Water Resources Department

7. To optimize the full extent of the aquifer, a stainless steel well screen,
properly sized to retain approximately 40% of the formation, should be
specified for a naturally packed well.

Well Interference Potential

Given the close proximity of the two wells within City of Coburg's Funke Road Well Field
the possibility of well interference between these wells certainly exists. Fortunately, both
wells are not frequently required to be in simultaneous use, but if an emergency or a period
of extended use occurred, the potential exists for prolonged pumping from both wells. If
this occurred for an extended period of time, or should sustained pumping from nearby
irrigation wells occur, Wells #1 and #2 would most likely incur a drop in production of up
to 10%-25%. The high variable in drop of production wouid be related to the time of year
of use (summer greater than winter), available water stored in the aquifer from recent
recharge, nearby agricultural water use, plugging of the well screen or perforations, and
the rate and duration of pumping from both wells.

Even though the potential exists for interference between the two wells and nearby
agricultural wells, the possibility of direct interference to nearby irrigation wells is low when
considering the actual capacity of the two wells versus the available yield and distance to
actively used irrigation wells. Since most of the future water sources are projected to
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originate from the Roberts Road well, the city must insure that adequate land is available
for future well development and spacing. Each well site should be dedicated to 1-2 acres
minimum of city owned land for adequate sanitary control as well as necessary well
spacing. To prevent interference between the existing two wells and a new well, the city
should embark on a well level monitoring program. This program should include both
static and pumping water levels regularly obtained throughout the year. A competent
hydrogeologist should be consulted before siting and drilling a new test well 3 to optimize
the site selection. Excessive aquifer draft or well interference may require purchase of
available irrigation water rights or possibly consideration of extensive development of the
existing wells.

The greatest potential for well interference actually occurs within the Well Field itself. It is
believed that with proper balancing of flows from each of the two wells and normal pumping
hours of less than 18 - 20 hours per day, the wells can operate together with minimal
interference.

Possible intertie Connection to EWEB

In addition to examination of groundwater for additional source capacity an evaiuation of
the potential to provide an intertie with a neighboring water purveyor, the Eugene Water
and Electric Board (EWEB) was also performed. Essentially, this connection between
entities would occur on Coburg Road, near Armitage Park. The proposal assumed a
deliverable capacity between 1,200-1,500 GPM, depending on available capacity from
EWEB. System pressures are dissimilar, therefore, an intertie booster pump station may
also be needed for the higher flow range during EWEB's maximum day demand. The
projected cost of this intertie was between $2,200,000.00 to $3,100,000.00 (2013 dollars)
depending on the actual alignment selected.

The determination as to whether an intertie with EWEB would be preferable to expansion
of groundwater resources is dependent on three separate factors:

1. Would the intertie be adequate in capacity to sufficiently offset other needed
improvements to the Coburg water system?

2. Is adequate land and access to groundwater available for the needed additional flow?

3. Cost?

Responses:

1. The projected capacity of the intertie is between 1,200-1,5600 GPM. While this capacity
is adequate to accommodate all 20 year projected water demands in Coburg, it is
inadequate to offset the required fire flow demands, and duration, therefore, a new
storage reservoir and continuation of the existing reservoirs and booster pump station
will still be required. Unless the city plans to disconnect the existing groundwater
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source and switch to EWEB water, continuation of the existing source would also need
to be maintained. This factor is therefore not favorable to Coburg.

2. A long history of the use in local groundwater by Coburg indicates the source to be a
reasonably stable and productive potable water source. The sustained capacity of the
two existing wells (approximately 1,100 GPM) is not believed to be compromised or
threatened by existing groundwater uses or the added burden that will be imposed on
the aquifer from a third city well at 400-500 GPM. This analysis indicates that the
EWEB intertie will not appreciably conserve or offset the existing withdrawal or use
from the local aquifer and this factor is also deemed to be not favorable to Coburg.

3. The potential cost of each option is the final determining factor in this analysis. Based
on the 2013 study by Branch Engineering, the projected cost of an EWEB water
system intertie to Coburg would be between $2,200,000.00 to $3,100,000.00,
depending on the selected alignment and route. From the 2016 Water System Master
Plan Update, the projected cost for a third well land acquisition, test and production
well, and pumping facility will be approximately between $830,000.00-$900,000.00.
This analysis only examines any offsetting advantage gained from the EWEB intertie
to lower the future additional source capacity, since a primary determining factor, fire
flow will still require water storage to handle the 4 hour duration.

Summary

Although an intertie with EWEB would help protect Coburg from a potential situation with
short or long term aquifer contamination the long and successful history that Coburg has
enjoyed using local groundwater resources, combined with the relative certainty of being
able to procure additional groundwater and the cost differential results in the EWEB intertie
as an unfavorable option and is not recommended at this time.

Improvements to Existing Sources

In addition to the source expansion program through additional groundwater development
referenced herein, it is vital that the existing two wells in the Funke Road wellfield be
regularly maintained. Although a loss of production can occur from many potential causes,
the most likely cause is plugging of the openings (well screen slots or perforations) in the
well casing due to physical (sand and/or gravel) obstructions or blocking due to chemical
scaling from precipitated compounds. In either case, routine rehabilitation of each well
should be performed at 5-15 year intervals (or, at the intervals determined from periodic
well testing). These procedures will consist of disabling and pulling the well pump, using a
drilling machine or specialized equipment to bail the well, perfform a chemical acid
treatment of the well, and swabbing to remove incrustation, loose scale, and gravel
blocking the openings in the well, test pumping to verify yield, reinstalling and reactivating
the well pump. This procedure should be conducted on each well immediately as an O&M
item to provide a baseline and historical data. The downtime for each well should be
assumed at 1-2 weeks. In addition to well rehabilitation, the Capital Improvement Plan
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(CIP) Phase | also includes a retrofit of both wellheads to install pump control valves at
each wellhead and a surge anticipator valve on the common discharge pipe. The pump
control valves will allow an orderly hydraulic transition for the well pumps to pump into the
water system and avoid the dangerous pressure surges that can result during these
transitions. The proposed surge anticipator valve will open to relieve these surges, should
they occur. Due to the present configuration of the water system as a “closed loop” type
of water system, however, the surge function of this valve should be disabled and the
pressure relief function only used at this time. In the future, following activation of the new
.75 MG reservoir, the surge function of the valve can be activated. These relatively low-
cost improvements are believed to be important enough to the operation of the water
system that they have been included as an immediate improvement in the CIP.
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Chapter Six
Water Quality

Water quality issues will continue to significantly impact both surface and groundwater
sources over the next 20 years. Strict new regulations and monitoring requirements are
either presently in effect or due to be enacted during the next 2-5 years. Many of these
new regulations apply to both surface and groundwater sources while some only apply to
one type of source. A complete and detailed background and discussion of the Safe
Drinking Water Act and its provisions can be found on the OHA/EPA websites. The water
quality discussion in this update will be limited to the current and projected contaminant
issues expected to impact the City of Coburg. As the City of Coburg currently utilizes only
groundwater sources, the impact of proposed groundwater regulations will primarily be
discussed.

Background

in 1974, the U.S. Congress passed the Safe Drinking Water Act (SDWA) with the purpose
of establishing a uniform set of regulations and water quality standards. These regulations
and standards applied to all “Public Water Systems” throughout the United States with the
Environmental Protection Agency (EPA) providing the primary role in setting the
standards. The intent of the SDWA was for individual states to assume “primacy” and
provide implementation and enforcement of these standards. Oregon was one of the last
states to accept primacy for the SDWA, assuming this role in 1986. The 1986 SDWA
amendments were passed by Congress at the same time Oregon assumed primacy.
These amendments at that time provided the most stringent regulations and standards in
the history of the United States with all public water systems impacted in some form.
Under those amendments, the number of individual contaminants regulated totaled 111
by 1995 with 25 new contaminants regulated every three years into the future. In addition,
new regulations were enacted which provided for mandatory filtration of surface water,
disinfection requirements, and lead and copper testing. The current monitoring
requirements are outlined in Table 6-1. The City of Coburg by virtue of its population and
number of services is classified as a “Community Water System” serving greater than
1,001 people but less than 2,500.

The SDWA, in 1996, underwent considerable changes that effected virtually every public
water system in the country. The 1996 amendments, as opposed to previous SDWA laws,
were prepared with assistance and input from the regulated community. This law was
passed by Congress and signed into law by President Clinton on August 6, 1996 as Public
Law 104-182. As expected, the SDWA revision included some relaxation in some areas
and increased enforcement in other areas. A summary of the current SDWA is as follows

Current Status of Oregon Drinking Water Quality Standards

Drinking water contaminants are defined as any substance present in drinking water that
could have an adverse impact on human health if present in sufficient concentrations.
Although water systems are required to routinely monitor water quality, the simple
presence of a single or several contaminants does not necessarily mean that the water
presents a health risk. There are currently 88 different regulated contaminants established
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by the United States Environmental Protection Agency (EPA). They are typically grouped
into five categories:

1) Microbial Contaminants-8

This group includes contaminants such as viruses, bacteria, and parasites; which
usually result from sewage or septic system activity, agricultural and livestock
operations, and/or wildlife. Turbidity is also included in this group.

2) Disinfectants and Disinfectant By-Products-7

Chemicals used in water disinfection and the by-products that are formed as the
result from the reaction between the chemicals and natural substances in the water.

3) Inorganic Chemicals-16

This group includes such chemicals as metals and salts, which can be naturaily
occurring or can result from stormwater runoff, industrial or domestic wastewater
discharge, and other types of industrial and commercial activity.

4) Organic Chemicals-53

This group includes the volatile (VOC) and synthetic (SOC) organic contaminants,
such as pesticides and herbicides, that originate from a variety of sources, such as
agricultural, urban stormwater runoff, industrial, commercial, and even residential
uses. Frequently, the organic chemicals detected in groundwater come from
industrial processes and/or petroleum production, distribution, or storage. This
class of contaminants often has a high affinity of “sticking” to water molecules in
transit to groundwater settings and then traveling many miles down gradient to a
pumping well, where they are uitimately detected. Due to that characteristic, many
organic contaminants “age” and form into “daughter” products when ultimately
discovered. Facilities such as gasoline stations, dry cleaning, and agricultural
operations are often the originating source of organic contaminants.

5) Radiological Contaminants-4

This category includes naturally occurring radioactive contaminants, or those that
form from oil and gas production or mining operations. This class includes Radon,
a radioactive gas that is often present in older, hard rock groundwater formations,
such as granite.

Health Authority Classification

The City of Coburg water system is regulated by the State of Oregon Health Authority
Drinking Water Section (OHA-DHS) and the EPA. The identification number for the water
system is PWS ID: 4100200 (41 refers to the State: Oregon). Refer to Figure 6-1 for OHA
sample schedule.
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Tabie 6-1
Community Water Systems Routine Chemical Monitoring (1)

Chemicals Ground Water Last Test Next Test Due
Inorganics Every 9 Years (4) 51212002 5/2/12011
Arsenic Every 3 2/4/2013 214/2016
Nitrate Annually (2) 1/11/2016 1/11/2017
Nitrite Every 9 Years 5/2/2002 5/2/2011
Asbestos AC Pipe Every 9 Years (3) 11/22/2004 11/22/2013
Organics (SOC & VOC) Every 6 Years 2/4/2013 2/4/2019
Lead and Copper Every 3 Years 7/2/2014 71212017
Stage 2 DBP Annually 8/7/2015 8/7/12016
Rad-Gross Alpha Every 9 Years 3/6/2009 3/6/2018
Rad-Radium/Uranium Every 6 Years 10/9/2009 10/9/2015

(1} This table describes the routine monitoring currently required for the City of Coburg waivers, reductions, wellhead protection
programs, or detections will affect the sampling requirements. You will find details on number, location, and timing of samples
in the OHA rule book.

(2) Nitrate: testing for systems can be reduced to annually after 4 consecutive quarters of sampling below 5 mg/L and a reduction
is requested in writing. Some wells require quarterly monitoring of Nitrates.

(3) Asbestos: routine monitering is one sample every nine years. Monitering will go to one sample every 3 years if the system
exceeds Lead or Cooper action levels.

{(4) Reflects a Medified Schedule based on a Monitoring Reduction from 3 to 9 years.

Aesthetic Concerns

Given the characteristics of Coburg's source water, aesthetic (taste, odor, and staining)
problems are currently the greatest ongoing area of water quality concemn. The city's
finished water from the combined wells do not contain appreciable levels of iron,
manganese, or hardness, which are the primary causes of staining. Customers in close
proximity to wells with higher levels of iron or manganese, however, may experience
staining. Long detention periods in pipelines or reservoirs can also cause isolated
incidences of taste and odor complaints that can usually be remedied by line flushing or
tank drain/refill cycles.

Trihalomethanes (Disinfection-By Products)

Common disinfection treatment used to kill micro-organisms in drinking water, such as
chlorine, can react with naturally occurring organic and inorganic material in water to form
disinfection by-products. These disinfection by-products are suspected carcinogens over
a lifetime of exposure. These contaminants were Trihalomethanes (TTHM) and Haloacetic
Acid (HAAS5). Coburg presently performs sampling of two locations the North Miller St site
and the High HHAS site yearly. Testing results are shown in Table 6-2.
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Table §-2
Community Water Systems Routine Chemical Monitoring

Date Test North Miller St SS High HAAS Site
8/7/2015 TTHM ND 0.0115

8/7/2015 HAA5 ND ND

8/7/2014 TTHM 0.00705 0.019

8/7/2014 HAAS ND ND

9/2/2011 TTHM 0.00083 N/A

9/2/2011 HAA5 ND N/A

8/7/2008 TTHM 0.0033 N/A

8/7/2008 HAAS5 ND N/A ;

Inorganic Contaminants

Inorganic contaminants, commonly referred to as "Primary" contaminants, include 15
regulated metals and minerals such as Arsenic, Barium, Cadmium, etc. Inorganics can be
either naturally-occurring or present due to agricultural or industrial uses. Inorganic
contaminants most often originate from the source of water supply, but can also be present
due to water contact with pipeline and storage tank materials. For most inorganic
contaminants, health concerns are related to long-term or lifetime exposures with the
exception of Arsenic, Nitrates and Nitrites. These final two contaminants can seriously
affect infants in short-term exposures by interfering with the transfer of oxygen from the
lungs to the bloodstream.

Arsenic

Arsenic is a regulated inorganic contaminant that has recently been under increased
scrutiny by the EPA. The current maximum contaminant level of .010 mg/L is easily met
by Coburg's source water. The Arsenic Rule was implemented in 2001 which lowered the
MCL or MCLG from .050 mg/L to .010 mg/L. This is expected to create a severe hardship
on many utilities. Currently, all of the city's tests for Arsenic show levels less than .005
mg/L. Increased or more precise monitoring may be required in the future, however, as of
the date of this plan, this potential is not known.

Nitrates

As previously indicated, Nitrates in drinking water can cause elevated Nitrogen levels in
blood, especially in infants and young children occasionally resulting in "blue baby"
syndrome. The maximum contaminant level (MCL) allowed for public water systems is 10
mg/L. Both wells presently have nitrate concentrations below this level. Well #1 and Well
#2 blended water shows a nitrate level of between 5.0 mg/L to as high as 6.5 mg/L.
Historically test results show the Well #2 is the well with the higher nitrates with a high
level of between 5.9 mg/L-6.1 mg/L. Nitrates often occur in shallow groundwater sources
from exposure to nitrogen based fertilizers or the application of wastewater from dairies or
cities. The best method to protect against an elevated level of nitrates is through proper
management of area of land application and the aquifer's recharge zone. This is
accomplished by implementing adequate setbacks between the well’s influence zone and
land application of wastewater or fertilizers. In addition, any nearby application of these
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constituents should be conducted to insure that adequate dispersion of nitrogen through
sprinklers is performed and that the application of fertilizer or wastewater does not exceed
the nitrogen uptake rate of the crop.

Coliform Bacteria

The Total Coliform Rule affected all public water systems in Oregon beginning in 1991.
Coliform bacteria is the primary measure of the microbial quality of drinking water. Coliform
is a group of generally harmless bacteria that are naturally present in the environment and
are used as an indicator that other, potentially harmful, bacteria may be present. All
Oregon water suppliers, within the projected population ranges of Coburg, are required to
test for coliform bacteria according to the following monitoring guidelines:

Table 6-3
Coliform Monitoring Frequency

Population Samples per Month
1,001-2,500 2
2,501-3,300 3

Lead and Copper Rule

The primary purpose of this rule is to address possible lead and copper contamination
from materials commonly found in customer services. The rule was promulgated by the
EPA on June 7, 1991 and the City has performed 11 rounds of testing to date. The rule
established "Action" levels of .015 mg/l for lead and 1.3 mg/l for copper. None of the
sources has naturally occurring lead or copper. Since the City's distribution system does
not contain any known lead, copper would be the most expected element to occur. The
first round of lead and Copper testing was performed in 1993. The 90th percentile Copper
level observed in this first round was 0.15 mg/l, well below the action level of 1.35 mg/L.
The city is now on a three year testing cycle with the most recent testing, performed in
June of 2014, indicated no detectable lead and a 0.15 mg/L level for copper.

Radiological (Gross Alpha)

The current federal rule for radiological sampling (Radionuclides) requires 1 sample every
9 years, depending on the well. All past tests that have been performed have indicated
low levels or no presence of any Radionuclides. Radioactivity is uncommon from shallow
ground water sources and is generally found in deep groundwater sources that are subject
to a much longer and greater natural radioactivity exposure such as basalt or granite.

Secondary Contaminants

Secondary contaminants are not regulated contaminants but do include water quality
parameters that can affect aesthetic conditions and taste and odor concerns. Because
aesthetic water quality conditions are often the most apparent to customers, a discussion
of their impact is included. An analysis for the majority of secondary contaminants that
most often affects the aesthetic quality was performed on each well on June 17, 2016
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(copies in Appendix). The results indicated that water from both wells is substantially
identical in nature and free from most secondary contaminants.

Table 6-4
Secondary Contaminants
Parameter Suggested Limit Well #1 Well #2
pH 6.5-8.5 7.73 7.36
Alkalinity None 125 mg/L 170 mg/L
Arsenic 0.010 0.0041 ND
Calcium None N/A 5.27
Chloride <250 mg/L N/A 11.3
Hardness <250 mg/L 113 mg/L 184 mg/L
iron 3 mgiL ND ND
Manganese 05 mgh ND ND
Sodium 20 mg/L 14.5 mg/L 13.9 mg/L
Sulfate 250 mg/L 10.7 mg/L 11.0 mg/L
Total Solids 500 232 326
Zinc 5 ND 1.94

*ND-None Detected

Groundwater Specific Issues

In addition to the previously outlined observations and recommendations regarding VOC,
SOC, bacteria, and other water quality concerns, new regulations have impacted the use
and treatment of groundwater. The recently adopted Groundwater Disinfection Rule has
had a significant impact on Coburg since many of the sources were previously deemed as
potentially vulnerable to viral contamination. Viral and/or bacterial pathogens, often found
in fecal contamination from animal and human feces, can readily reach groundwater and,
in turn, drinking water supplies, through shallow or even deep wells via a route of
inadequate or defective well depth or sanitary seals, broken or corroded well casings,
wellhead flooding, failed septic systems, and/or wells constructed too close to a septic
drainfield, in addition to other means. Waterborne diseases, caused from viral or bacterial
pathogens, usually results in gastrointestinal symptoms, such as diarrhea and/or vomiting,
that usually does not require medical attention for healthy adulis, but can be very serious,
or even fatal, to high-risk groups of the population, such as young children, the elderly,
and people with compromised immune systems. Although the available data does not
indicate that any more than a small percentage of wells or aquifers actually have the
presence of fecal contamination, the severity of the possible health impacts, and the
number of affected water consumers potentially exposed to the pathogens, indicated that
some type of regulatory response was needed. The GWR applies to more than 150,000
public water systems serving more than 100 million consumers in the United States and
is also applicable to water systems where ground water supplies are mixed with surface
water supplies in which the ground water system is not treated to the same level as the
surface water supply. The rule was originally proposed by the EPA on May 10, 2000,
signed into law on October 11, 2006, published in the Federal Register on November 8,
2006, and took effect on January 8, 2007.
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The Science of the GWR

A basic understanding of the Ground Water Rule requires some discussion of the science
and logic behind the reasons for the rule. As previously indicated above, the GWR has
been promulgated to provide for an increased level of protection against viral and bacterial
pathogens in public water systems that use ground water. Specifically, the EPA is
concerned with ground water systems that are exposed or susceptible to fecal
contamination because these systems are at a far greater risk of passing harmful
pathogens into a water supply. Several viral pathogens are known to exist in ground water
aquifers, such as Hepatitis A and E, Coxsackie viruses, Echovirus, and Noroviruses, while
bacterial pathogens found in ground water include the well-known strain of Escherichia
coli (E. coli), in addition to other lesser-known bacterial pathogens such as Salmonella and
Shigella. Due to the known relationship between the possible coincidental presence of
fecal contamination and pathogenic viruses and bacteria in a water supply, and the fact
that presumptive and rapid laboratory tests for viruses are not readily available, the EPA
has established the presence of fecal contamination in a ground water supply as the prime
indicator for the possible presence of pathogenic viruses or bacteria. In addition, fecal
contamination is presumed to be present when one or more specific fecal indicators in the
water are present. The three fecal indicators that have been selected for use in the Ground
Water Rule are: E. coli, enterococci, and coliphage. Each of these indicators can be easily
detected via various analytical methods commonly available through approved testing
labs. Although fecal indicators, by themselves, are not typically harmful when ingested,
their presence in ground water is a presumptive indication that fecal contamination is also
present, which, in turn, provides a strong indication that viral and/or bacterial pathogens,
or at the very least, a pathway for these pathogens, may also be present into the ground
water supply. This, in a nutshell, forms the basis of the science of the Ground Water Rule.
In order to identify ground water systems at risk to fecal contamination, the EPA has
established a “risk-targeted” approach to identify these systems. The risk targeted
approach relies on and evaluates four major components:

1) Periodic Sanitary Surveys of ground water systems that require the evaluation of
eight critical elements: 1. source, 2. treatment, 3. distribution system, 4. finished
water storage, 5. pumps, pump facilities, and controls, 6. monitoring, reporting, and
data collection, 7. system management and operation, and 8. operator compliance
with state requirements. The sanitary surveys will be used to identify water systems
with significant deficiencies or systems that already have source water problems;

2) Source water monitoring that is triggered when a water system identifies a
confirmed positive coliform sample during its routine Total Coliform Rule monitoring
as well as state optional assessment monitoring at high risk systems;

3) Corrective action is required when a water system is identified to have a significant
deficiency or source water contamination, and;

4) Compliance monitoring to ensure that an adequate level of treatment is provided to

reliably treat drinking water in order to achieve at least 99.99% (4-log) inactivation
or removal of viruses.

34



The projected average cost to implement the GWR is less than $5.00 per year for 90% of
the U.S. households served by public ground water systems. Over $3.6 billion dollars has
been earmarked to ensure that drinking water systems comply with the Safe Drinking
Water Act. Much of these funds are already available for low-interest loans to qualified

water systems. The city is taking a proactive approach.
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Chapter Seven
Water Storage Requirements

Background

Water storage is provided for several reasons:

1. To equalize supply and demand for daily flow variations, maximum day, and peak hour
requirements.

2. To provide emergency reserve supply during pipeline breaks, mechanicai failures, and
power outages.

3. To provide water for fire protection.

As previously outlined, in Chapter Four; the estimated future average day, maximum day,
and peak hour demands are as follows:

Year Equivalent | Average Day (GPD} | Maximum Day (GPD) | Peak Hour {GPM)
Population

2016 2,386 268,425 697,905 1,212 GPM

2020 3,160 355,500 924,300 1,605 GPM

2025 3,906 439 425 1,142,505 1,984 GPM

2036 6,000 675,000 1,755,000 3,050 GPM

In the determination of required storage volume, several factors must be evaluated.
Among these are: Operational storage (daily fluctuations), fire protection storage, reserve
emergency storage, and source reliability.

Operational Storage

Operational or equalizing storage provides reserve water during variations in system
demands that occur within one day of normal operation. This reserve storage is used to
allow the sources to pump at a continuous rate. Given the fact that Coburg’s water system
consists of mostly residential and industrial/commercial demands, a factor of 25% of
average day demand will be used for operational storage. This value is commonly used
for systems of this type and size.

Fire Protection Stc_oraqe

As previously stated in this report under “Fire Flow,” the quantity of water required for
effective fire fighting varies according to population and type of development. Since the
Coburg system consists of one single pressure zone, fire reserve will be calculated for the
total population and for the industrial component. Fire flow used for this study will be 3,500
GPM for current conditions and for Year 2036. This flow is typical for the Year 2036
projected equivalent population of 6,000 and is alsc felt to be adequate to accommodate
a large fire within the downtown core area and in the industrial district. For both scenarios,
storage requirements will be based on four (4) hours fire flow duration. The current
required fire storage, therefore, is 3,500 GPM X 240 minutes = 840,000 galions.
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Reserve Emergency Storage

This requirement is dependent on several factors. Among these are: source reliability
(including pumping facilities), power reliability, pipeline integrity, and available standby
facilities. See Table 7-1 for the most common expected emergencies and the
corresponding duration of outage:

Table 7-1
Typical Water System Emergencies {in order of likelihocd)
Emergency Type Maximum Expected Affected Wells
Duration (Days)

1. Power Outage Y2-1 Any
{localized)
2. Regional Power Qutage 1-3 All

Major)
3. Pumping Equipment 2-3 Typically only one
Failure
4, Water main break 1-2 Varies as to location of break
5. System contamination 2-3 None
(back flow, cross-
connection, etc.)
6. Aquifer Contamination Indefinite One Well field

The most common emergencies expected to disrupt the normal water system operation
are numbers 1,2,3 and 4. The maximum expected duration of these emergencies is
approximately 2-3 days. Each type of emergency applies to Coburg uniquely and will be
discussed separately.

In the case of Coburg, all existing sources are located within 300" of each other and all
source flow is transmitted through one 24" transmission pipeline to the city. Proposed
improvements include the installation of a new parallel 12" transmission main from the
wells to the city. This will lessen the exposure due to the loss of the transmission main.
The three wells will each contribute varying flows to the system and the greatest impact to
the system would involve the loss of Wells #1 and #2. The loss of these wells (1,100 GPM)
would require Wells #3 to operate continuously to compensate for this loss of flow. The
two wells alone can accommodate the maximum day demands through the Year 2020,
therefore, a sustained loss (more than 2-3 days) of either well will not result in either
extreme water rationing or emergency use of water from the reservoirs, however, the loss
of the entire wellfield would create an immediate emergency. For this reason,
implementation of the new well is considered to be the highest priority. The addition of this
well, planned by 2018, will effectively substitute for either of the two current wells should
a prolonged shutdown occur. With this new well in service, the city will have total
redundancy in source, pumping equipment, and standby facilities. The loss of either
existing well will still provide the other well plus the new well (450 GPM). This total
available capacity of up to 1,500 GPM is not adequate to meet current and future maximum
day demands. A two week duration of consecutive maximum day demands is very unlikely
in Oregon and planning for this extreme event is not considered to be economically or
realistically feasible. Almost any conceivable failure, with the exception of a massive well
field contamination or a catastrophic well failure, can generally be repaired within one
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week. By 2020, continued growth will necessitate the addition of a third well. A third Weill
#3 is planned to be developed within the study period. These three total wells will provide
needed redundancy and increased capacity of facilities through the end of the study
period.

Power reliability is a current concern due to the fact that all wells are served by the same
primary power source provider. A sustained outage, in the absence of standby facilities,
couid result in a severe depletion of storage before power restoration. Even though the
proposed new well will also be served by the same ultility, the locations are served by
different feeders from different directions. Power failure to one well, therefore, will not
necessarily result in power failure to any other wells. In enhancement, the availability of
standby generators will allow emergency operation of either (or both) the existing Funke
Road welis. The proposed addition of telemetry control at the City shops will notify system
operators immediately upon power failure at any site which will significantly lessen
response time to activate standby equipment. A long power outage, therefore, will not
prevent operation of the wells as there are currently automatic standby facilities at the two
existing wells and are planned at the proposed new well. This will allow operation of at
least one well field should a sustained outage occur.

For planning purposes, an ultimate reserve emergency storage equivalent to two days of
average day demand ending with Year 2036 average daily demand will be used. This
reserve combined with the operational storage also provides one full day of maximum day
demand (without compromising fire protection) through each year of the study period. This
value is often used as the minimum storage requirement for municipalities.

The proposed schedule for addition of water storage is shown on Table 7-2.
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Table 7-2
Required Storage Volume (in Gallons)

Factor

2015

2016

2020

2025

2030

2036

Criteria A:

1) Operating
or Equalizing
Storage (25%
of ADD)

62,466 g

72,366 g

88,875 g

109,865 g

132,047 g

168,750 g

2) 2 days of
ADD

499,724 g

578,024 g

711,000 g

878,850 g

1,056,374 g

1,350,000 g

3) Fire
Protection
(3,500 GPM X
4 hours)

840,000 g

840,000 g

840,000 g

840,000 g

840,000 g

840,000 g

Total
Required
Storage

1,402,190 ¢g

1,431,290 g

1,639,815 g

1,828,751¢g

2,028,426 g

2,358,750 g

(-) Existing
Storage

<1,000,000 g>

<1,000,000 g>

<1,000,000 g>

<1,750,000 g>

<1,750,000 g>

<1,750,000 g~

Surplus (+)/
Deficit (-)

(7 402,190 ¢

(431,290 g

(-) 639,815 g

{-} Offsetting
Source
Contribution
{24 hours)

0

0

<720,000 g>
(@ 500 GPM)

(+}78,751¢

<720,000g> |

(@ 500 GPM)

() 278,426 g

(-) 608,750 g

<720,000 g>
(@ 500 GPM)

<720,000 g>
(@ 500 GPM)

Net Required
Storage
Surplus (+)/
Deficit (-} “A”

() 402,190 g

(1 431,290 g

(+) 80,185 ¢g

(+) 641,249 g

(+) 441,574 g

(*) 111,250 g

Criteria B:
Minimum
Required
Reserve
Water
Storage for
Daily
Demands
(Fire flow and
4 Hours of
Peak hour)

1,110,720 g

1,130,880 g

1,225,200 g

1,316,160 g

1,412,400 g

1,672,000 g

Surplus (+)/
Deficit (-) “B”

(110,720 g

(1130880 g

() 225,200 g

(¥) 433,840 g

(+) 337,600 g

{(+) 178,000 g

As seen in Table 7-2 there are two (2) separate criteria used to determine the volume of
water storage needed for a potable water system. Criteria “"A” uses typical factors
universally applied to water systems for normal planning purposes to arrive at the
“nominal” volume of water that is desirable. Criteria “B” utilizes the two minimum factors
applied to water storage in a day-to-day function. The two factors applied in Criteria B are
the required water storage always reserved for fire protection and the volume needed to
accommodate the typical peak hour demand over one day. The presumed Peak Hour
Demand is applied for 4 hours (2 hours in the morning hours and 2 hours in the early
evening). Refill of this demand is assumed to occur during the interval between the 2
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demand periods. By using either criteria, additional water storage is currently needed in
volume between 110,000 galflons up to 402,000 gallons. For the purpose of this study,
since source capacity is greater than all projected average and maximum daily demands,
criteria “B” is being used as the minimum volume of water required for storage by the City
of Coburg. The proposed schedule for water storage addition calls for a new 750,000
gallon reservoir to be placed at the elevated Diamond Ridge site between 2020 to 2025,
plus replacement of the two (2) existing .50 MG steel reservoirs with a new single bolted-
steel reservoir. This improvement is needed to replace the two existing reservoirs, neither
of which is seismically sound and are both approaching the end of their service life. At a
minimum, both storage vessels would require recoating and refurbishing, a total cost
estimated to rival that of a new vessel. This reservoir will replace the existing reservoirs
during the mid-span of the study period, between 2025-2030. The new 1,000,000 gallon
reservoir will be placed in the comer of the existing reservoir site over part of the land now
occupied by one of the two reservoirs. The second reservoir is planned for demolition and
removal once the new reservoir is activated.

Emergency Plan

The City of Coburg is advised to develop an Emergency Plan that will address the water
usage curtailment and notification procedures during a sustained power outage, fire, or
equipment failure. This is especially important given the high reliance on the Funke Road
Wells and Sarah Street Reservoir and Booster Pump Station. This plan should include, at
a minimum, the following items:

1. Classification and severity of emergency. The most common and expected
conditions would include:

Power outages

Well or pump failure

Pipeline break

Cross-connection contamination

Source contamination

Extreme system demand due to fire and/or unusually high demands

ook wN =

2. Expected duration of failure and impact to both systems.
3. Public notification procedures and phone numbers for each customer, if necessary.
4. Corrective procedures for each separate incident.

5. Emergency Plan coordinator and emergency contact phone numbers and names
for both cities.

6. Regulatory agency notification procedures and contact persons
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Chapter Eight
Hydraulic Analysis of the Water System

General

Extensive hydraulic analysis has been performed on the City of Coburg's water distribution
system. These analyses included evaluation of the existing system at average day,
maximum day, and fire flow during maximum day demands and future 2036 peak hour
demands. Recommendations for specific distribution system improvements are based on
data obtained from the computer modeling.

Analysis of the water system was performed using computer modeling simulation via the
KY Pipe 2016, Version 8.003 hydraulic simulation computer model, manufactured by KY
Pipe. The actual modeling procedure was performed by Brooke Saltarello, 4B Engineering
in Keizer, Oregon. The Program has a maximum limitation of 2,000 pipes, 2,000 junctions
(nodes), 250 pumps, and 250 tanks. The Hazen-Williams formula was used to calculate
friction losses. Coefficients of friction (C values) used in the model ranged from 100 for all
steel pipe to 120 for Asbestos-Cement pipe and 140 for PVC pipe. These values are
typical and appropriate for the respective pipe material and age, particularly as the interior
surfaces of the waterlines age and develop a scale coating (deposition) lining. All pipe
sizes were entered as nominal sizes, i.e. 6 inch inside diameter for all 6” sizes, regardless
of type. Minor losses such as tees, ells, and valves have been disregarded.

System Models

To be effective, system models must evaluate four system components: the supply system
(sources and reservoirs); water demands; the distribution system; and the variations within
the system; such as elevation and friction factors. Variations in each of these four
components were used in computing existing the future scenarios and represented
expansions or additions to the system.

Assumptions of the Computer Modeling Analysis

1. Elevations of all nodes were based on topographical information obtained from
USGS maps. Elevations were ascertained at City pipeline locations, nof from
individual residences. Residual pressures are determined at pipelines, therefore,
losses due to elevation and friction head to each individual residence must be
determined individually. All node elevations were set based on elevations from

USGS maps.

2. The following beginning hydraulic grade line (water surface} elevations, reflecting
expected draft, were used for the system modeling:

A. Sarah Street Reservoir/Pump Station (Base) 397.5 MSL (All conditions)

B. Future 750,000 Gallon Reservoir 540 MSL (Base)
565 MSL (Overflow)
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. Internal conditions of individual pipelines cannot be realistically determined,
therefore, average friction factors based on pipe material type and age were used.
Calculated friction factors (C Valves) ranged from a low of 100 to a maximum of
140 for 2016 conditions. The “C” values used in 2020 models were 140 for PVC,
120 for AC pipe, and 100 for steel and cast iron. For 2025 simulations, the “C”
values represented continued aging and roughness of the pipe’s interior, 135 was
used for the older PVC pipe and 120 for AC pipe. In 2036 models, the
representative friction factors (“C” values) were 140 for new PVC pipe, 130 for older
PVC, and 110 for the remaining AC pipe. All of the remaining steel pipe in the
system was assumed to have been replaced by 2036.

. Contributions and losses from smaller pipes (2" and smaller) were disregarded from
models. Residual pressures were calculated at major pipeline points. Additional
losses due to service meters, service lines, elevational increases, and smaller
distribution lines must be calculated and subtracted from original residual pressures
to obtain residual pressures at individual residences.

. Minimum required residual pressure during maximum day and peak hour demands
at all locations was 40 psi at all flow conditions. Minimum desired residual pressure
was 50 psi at all flow conditions. Minimum required residual pressure during fire
flow conditions was 30 psi. Maximum desired pipeline velocity was placed at 8 FPS
during all fire flow scenarios with 5 FPS the maximum velocity for all other

simulations.

. Node demands were based on estimates for specific areas. Individual residences
were grouped together at nodes based on the number of residences in close
proximity to the node. There are a total of 127 nodes in all models (95 residential
and 37 commercial).

. Each node (existing and future) was assigned a flow value to approximate the
estimated flow to a group of residential demands under varying conditions. The
following flow values were used for each individual simulation:

A. 2016 Maximum Day
2.39 GPM per residential node
6.96 GPM per commercial node
B. 2016 Maximum Day with 3,500 GPM fire flow
2.39 GPM per residential node
6.96 GPM per commercial node
C. 2016 Maximum Day with 3,000 GPM fire flow in Downtown Area
2.39 GPM per residential node
6.96 GPM per commercial node
D. 2016 Peak Hour
5.58 GPM per residential node
16.16 GPM per commercial node
E. 2016 Average Day, Filling Reservoir
.86 GPM per residential node
2.50 GPM per commercial node
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F. 2020 Maximum Day and 3,500 GPM fire flow
3.18 GPM per residential node
9.19 GPM per commercial node

G. 2025 Maximum Day and 3,500 GPM fire flow
3.93 GPM per residential node
11.36 GPM per commercial node

H. 2025 Peak Hour with Upper Reservoir Only
9.8 GPM per residential node
28.42 GPM per commercial node

I. 2025 Average Day with 3 Pumps On and No Booster Pump

Station/Reservoir in Operation

1.51 GPM per residential node
4.37 GPM per commercial node

J. 2025 Maximum Day and 3,000 GPM fire flow in Downtown Area
3.93 GPM per residential node
11.36 GPM per commercial node

K. 2036 Maximum Day
6.03 GPM per residential node
17.46 GPM per commercial node

L. 2036 Maximum Day and 3,500 GPM fire flow
6.03 GPM per residential node
17.46 GPM per commercial node

Future year simulations incorporated all currently known proposed developments at their
respective locations as well as estimated future demands at critical nodes. These
demands varied from 5 GPM to 30 GPM and were placed to simulate expected demands
during maximum day and extreme peak hour conditions. Future demands were placed
based in areas of projected future growth. Fire flows were simulated during all maximum
day computer runs, except for the initial calibration model run.

Year 2016 Distribution System Modeling Data

Current year hydraulic analysis was performed on the distribution system to determine the
adequacy of the system in delivering the current required flow with adequate residual
pressures. For Year 2016, computer modeling was performed for 5 specific scenarios:

Maximum Day Demand without fire flow (used as the calibration model})

Peak Hour Demand

Maximum Day Demand with coincidental 3,500 GPM @ I-5 Industrial Zone

Maximum Day Demand with coincidental 3,000 GPM fire flow in the Downtown
Business District

5. Average Day Demand with Refill of Reservoir

A=

The initial set of hydraulic analysis were conducted using current maximum day flow
demands. The test indicated no flow delivery limitations within the distribution system. A
second full set of modeis including one at Maximum Day Demands (+) Fire Flow of 3,500
GPM in the industrial region plus an additional model for maximum day demand (+) 3,000
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GPM fire flow in the downtown business district were performed. Wells operating during
Year 2016 simulations were Well #1 (nominal flow = 500 GPM} and Well #2 (nominal flow
= 500 GPM).

1. Year 2016 Maximum Day Demands-Existing System

Pressures were well above the minimum desired pressure of 50 psi, averaging between
65-72 psi with a high of 78 psi. Pipeline velocities were well below acceptable limits with
typical velocities of .50-4.9 FPS throughout the grid. While the refill cycle for the Sarah
Street Reservoirs was occurring, the delivery rate from both well pumps was slightly lower
than the curve data.

2. Peak Hour Demand-Existing System (Wells Operational}

Peak hour demands (1,067 GPM) were simulated for the current distribution system
configuration and population with the reservoir fill valve off. This simulation demonstrated
typical pressures within the grid ranged between a low of 85 to a high of 76 psi. The model
verifies the substantial contribution to system pressure provided by the well pumps and
demonstrates that the two well pumps can currently provide peak hour demands with
adequate residual pressure throughout the system without contribution from the booster
pump station.

3. Distribution System Efficiency of Source Delivery to Sarah Street Reservoirs
(Conducted during 2016 Average Day Demands)

A simulation was performed to verify the feasibility of utilizing the existing distribution
system as a transmission means for the combined flow of Well #1 and Well #2 to the
reservoirs. During this simulation, all node demands were set to average day demands
and all surplus water is delivered to the reservoirs via the existing distribution system. The
results of this model indicate adequate pressure exists in the system during this scenario.
Well pump flows total 1,000 GPM and residual pressures within the distribution system
generally averaged between 70-75 psi with a high of 79 psi. There was approximately 837
GPM filling the reservoirs. This flow rate verifies the present sizing of the fill valve.

4. Year 2016 Maximum Day Demands with 3500 GPM Coincidental Fire Flow at the
Industrial Zone-Existing System with Wells “On” and Two Booster Pumps

This model was performed to determine the water distribution system'’s capability (with
source assistance) to deliver maximum day demands combined with a high fire flow and
just two booster pumps in operation. This 3500 GPM demand was placed at nodes in the
industrial zone vicinity. Both wells were active during this simulation to create a normal
situation. This location is representative of a large fire that might be expected in the city.
Residual pressures throughout the distribution system were mostly averaging between 50-
60 psi with a few nodes displaying values as low as 23 psi @ the fire flow node. Pipeline
velocities in the distribution system were generally limited to 3 FPS with only a few
exceeding 10 FPS. This simulation confirmed that two booster pumps alone can create
the flow necessary to fight a large conflagration along with maximum day demands in the
city while maintaining adequate residual pressures in the water system.
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5. Year 2016 Maximum Day Demands with 3,000 GPM Fire Flow in Downtown Core

A 3,000 GPM fire flow during maximum day demands was established in the downtown
area with just two of the three booster pumps in operation. This model resulted in residual
pressures averaging between 55-65 psi in the system with 57 psi at the fire flow node. For
the most part pipeline velocities averaged less than 1 FPS with only a few pipelines
exceeding 6 FPS. Each of the two operating booster pumps delivered 1,150 GPM (2,300
GPM total) with the two well pumps contributing the balance. This scenario verifies that
the existing booster pump system can generate the water needed for a large fire within
the city with just two pumps in operation.

Year 2016 Distribution System Summary- Existing System

The various models performed on the current distribution system presents the following
conclusions:

1. The existing distribution system is adequate for all current average and
maximum day demands, with or without direct source contribution. Over 700
GPM is available from the wells for reservoir fill during current max day
demands.

2. The existing two well sources can easily accommodate Year 2016 Peak
Hour Demands at above-average values of residual pressures without
booster pumps. During this scenario, however, there is no or little surplus
water available for refill of the two (2) reservoirs.

3. Maximum day demands combined with fire flow or Peak Hour demands
using two booster pumps result in adequate pressure values throughout the
city with several locations displaying pressure higher than 60 psi.

4. Contributions from the wells are assumed during maximum day demands
with coincidental fire flow demands with two booster pumps to avoid
dangerously low pressures.

5. Immediate corrections to the distribution system are not required to provide
a needed factor of safety although additional analysis may reveal that
selected interties of existing waterlines may improve residual pressures in
the grid during fire flow conditions.

6. Year 2020 Maximum Day Demands with 3 Sources in Operation

This model was conducted to verify the transmitting capability of the existing distribution
system during 2020 Maximum Day Demands with 3 sources (2-existing and 1 new source)
in operation. This simulation verifies that the existing distribution system can easily
transmit needed flows to the Sarah Street reservoir site to refill the reservoirs at a flow rate
of 836't GPM during maximum day demands. Maximum pipeline velocity was just over
9.5 FPS. Residual pressures throughout the water system remained at acceptable values
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between 70-78 psi. The proposed new well, Well #3, has a hydraulic simulated
performance of 449 GPM at 67 psi of pressure.

Year 2025 Distribution System Improvements

The 2020-2025 improvements, including a new .75 MG elevated reservoir and pipeline
interties, are the minimum level of work considered to be required to improve system
hydraulics. Additional simulations were performed following incorporation of these
improvements with only two booster pumps in simultaneous operation during fire flow
conditions, the results follow:

7. Year 2025 Maximum Day Demand with 3500 GPM Fire Flow at Industrial Zone After
Improvements (All Wells “ON")

This simulation verified a substantial increase in residual pressures after completion of the
proposed new reservoir and pipeline improvements. Pressure levels throughout the grid
generally averaged 65-73 psi with the lowest observed pressure of 41 psi occurring at the
withdrawal of the fire flow, an increase of 18 psi over 2016 values. Pipeline velocities were
considerably lower and more evenly distributed within the grid. Typical velocities in major
pipelines ranged between .5-2.0 FPS with the highest velocity of 10 FPS in the region of
the fire flow. The three wells contributed 1,540 GPM. This simulation was performed with
all available wells operable.

8. Year 2025 Maximum Day Demand with 3,000 GPM Fire Flow in Downtown Core- After
Improvements

A second fire flow simulation was performed during maximum day demands to verify
available fire flow capacity to the downtown business district. A 3,000 GPM demand was
placed in the downtown core during Year 2025 maximum day demands but after the
addition of the new .75 MG reservoir and distribution system improvements. The results
of this model were also very favorable as residual pressure levels were between 65-75
with typical pressures of 65 psi or higher throughout the grid. Residual pressure at the
point of fire flow was observed at 68.5 psi. Pipeline velocities were well distributed with a
maximum velocity of 5.2 FPS. Most of the velocities within the grid were between 1-3 FPS,
well below the maximum desired velocity of 13 FPS. There were no residual pressures
below the minimum acceptable level of 30 psi. Flow from the new elevated reservoir was
essentially static with only 125 GPM of flow passed from the water system into the tank at
fire flow conditions as most of the fire flow and system demands were originating from the
wells and booster pump station. This value tends to verify the new reservoir's proposed
base elevation of 540°t and overflow elevation of 565'+.

9. & 10. Year 2025 Peak Hour Demands-After Improvements

Two individual peak hour simulation were performed:

1. Peak hour demands with all wells operational. The effects on residual pressures
during operation of the wells is significant with an average increase in pressure of
15 psi observed with both wells operational. Pressure distribution throughout the
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grid was between 75-83 psi during contribution from the wells and 60-65 psi with all
wells deactivated. During this scenario, the reservoir was refilling at a rate of 1,083
GPM, generating a velocity in the serving 12" waterline of 3.0 FPS, well below the
maximum of 5 FPS. In both cases, all pressures were well above the minimum
desired pressure of 50 psi. Pipeline velocities were generally between .5-3 FPS
with no velocities above 5 FPS. The distribution of flow and uniformity of pressure
is significantly improved during simultaneous well operation and reservoir
contribution.

2. Peak Hour Demands with all sources deactivated. This simulation was performed
to verify the proposed elevation and setting of the new reservoir. During this
simulation, all wells and booster pumps have been deactivated and the water
supply to the city is being delivered from the new 750,000 gallon reservoir under
gravity conditions. Residual pressures throughout the grid averaged between 45-
52 psi with the lowest observed pressure of 45 occurring at just one node. Pipeline
velocities ranged between .10-5.0 FPS, the highest velocity, 5.46 FPS, was
observed in the 12" transmission line between the grid and the reservoir.

Year 2025 Hydraulic Analysis Summary

1. The revised distribution system can accommodate current average and maximum day
demands with minimal pressure loss within the city. All node residual pressures were
above the minimum desired pressure level of 50 psi.

2. A maximum day demand combined with a high intensity (3500 GPM) fire flow results
in typically expected pressure drops throughout the city. Residual pressures at
several locations drop into values between 60-70 psi.

3. The distribution system is not currently capable of accepting more than approximately
1600 GPM of total source capacity due to pressure increases seen in the grid.

4. The addition of a 750,000 gallon elevated reservoir (ground-level setting) in the
Phase Il improvements is a logical and needed enhancement to the water system.
Computer hydraulic simulations confirm that a Base Elevation of 540'+ combined with
an overflow elevation of 565't and a 12" diameter inter-connecting pipeline is the
appropriate location and sizing.

5. Distribution system and reservoir improvements greatly improve water delivery
throughout the city under all flow conditions.

6. After Year 2020-2025 improvements are complete, the distribution system is capable
of accommodating all Year 2025 average day, maximum day, maximum day with
coincidental fire flow (3500 GPM) and peak hour demands.

Year 2036 Hydraulic Modeling Data

For Year 2036, 2 distinct computer simulations were performed to determine any further
needed improvements and the effectiveness of the proposed improvements.
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These were: Maximum Day w/ 3500 GPM Fire Fiow at the Industrial Area
Maximum Day Demands

Year 2036 Distribution System Modeling Data

Several computer simulations were performed for anticipated water system demands for
the Year 2036. These models included elements of new residential development and
assumed industrial water demands. These simulations were performed assuming the
implementation of additional distribution system improvements.

For Year 2036 computer models, the following values were assumed:

Equivalent Population: 6,000

“C" value for AC Pipe lowered to 110

“C” value for New (Installed since 2020) PVC pipe: 140

“C” value for Old PVC pipe: 130

Average Day per Capita Use: 112 GPCD

Maximum Day per Capita Use: 291 GPCD

Peak Hour Factor: 2.5x Maximum Day Demand

Fire Flow: 3,500 GPM (in Industrial Area)

Wells #1 and #2 Combined Design Capacity: 1,000-1,050 GPM
Well #3 Design Capacity: 450 GPM

11. Year 2036 Maximum Day Demand

This model was the first model (and lowest projected daily flow model) performed for Year
2036. This model was performed to answer two questions:

1. Can the water system accommodate projected maximum day demands without
significant pressure losses?
And,
2. Can the water system accept the ultimate combined well field capacity (=1,500 GPM)
without severe pressure increases within the distribution grid?

The results of this model were yes for both questions. Pressure distribution throughout the
city ranged between 64-76 psi with average values between 68-72 psi. Pipeline velocities
were between .25-6.0 FPS with virtually all pipes within the gird contributing to flow
distribution. During maximum day events, the pressure within the city is projected to rise
between 5-10 psi higher than normal with all sources operable. This situation will be worse
at flow conditions less than maximum day demands. To prevent commensurately higher
pressures than desired, combined operation of all sources should be limited to a reservoir
water level elevation of 555 or less and Well #3 equipped with either a VFD or pressure
reducing valve to control high pressures. Although this model indicates that a flow rate of
248 GPM will be contributed from the .75 MG reservoir with 527 GPM filling the 1.0 MG
reservoir, this vaiue can be offset with a control system adjustment and/or an assumed
lower water surface elevation in the new reservoir.
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12. Year 2036 Maximum Day Demands with 3500 GPM Fire Flow in the Industrial-Zone

This simulation was performed using the same basic criteria as the Year 2016 model
except various local water demands were adjusted upwards to simulate projected growth
in that specific area. The results from this computer simulation indicated good pressure
and velocity distribution thorough the grid. Virtually all of the pipelines within the system
contributed to the system demands.

Typical velocities were in the range of 1-5 FPS with the highest observed velocity of 10
FPS occurring in a few of the 12" lines in the vicinity of the fire. Residual pressures
throughout the city were above acceptable minimum levels and averaged between 63-73
psi. Residual pressure at the point of fire flow withdrawal and a few other nearby nodes
was 36-37 psi, well above the minimum level of 30 psi. The contribution from the .75 MG
reservoir was calculated to be 896 GPM. Starting with full reservoirs, over a four-hour
assumed fire flow duration, that rate equals a total withdrawn volume of 215,040 gallons,
well within the reservoir capacity of 750,000 gallons or less than 50% of the desired
residual reservoir capacity of 375,000 gallons. The withdrawal rate from the 1,000,000
Sarah Street reservoir is 2,247 GPM, or 539,280 gallons. Once again, this volume is just
above the desired reserve capacity of 500,000 gallons. The combined use of storage
equals 754,320 gallons, or 43% of the total storage volume of 1.75 MG in 2036, below the
desired limit of 50%. These criteria verify the proposed sizing of both vessels. As with all
previous fire flow simulations this model was performed with all of the sources (3 wells)
operable and the simultaneous use of two of the three total booster pumps. This provides
adequate redundancy for a fire flow condition fed from electrically driven water booster
pumps.

Additional Hydraulic Models

Although not included within this report, additional simulations were performed to assist
with model calibration, aiternate well operation scenarios, and alternate pipeline
improvements. A set of models was evaluated simulating the effect of a dedicated parallel
12" transmission main. This 12” PVC main was inserted from the 24" well field transmission
main where it was then connected to the existing 12” main in the city. The purpose of this
set of simulations was to determine the viabiiity and cost effectiveness of a new redundant
transmission main.

Year 2036 Hydraulic Analysis Summary

1. The distribution system, after compietion of all proposed improvements, can
accommodate all projected average day, maximum day and peak hour
demands for all periods between 2016 to 2035, ending at the Year 2036.
System-wide residual pressures are acceptable and pipeline velocities are
within normal limits.

2. Fire flow availability throughout the city is greatly enhanced following the
incorporation of the phased improvements. Fire flows as high as 3,500 GPM are
available in most locations within the city, particularly in the industrially zoned
area.
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3. An increase in system-wide pressure may be developed during simultaneous
operation of all wells at flows less than maximum day demands. The
implementation of pressure control, using a VFD on Well #3 is recommended to
prevent this occurrence.

4. Extension and inter-connection of the existing 24” welifield main to a parallel 12"
PVC waterline is recommended to optimize water delivery to all guadrants within
the city and provide redundancy against potential failure of the 24" main.

5. Aninitial, followed in future years by an additional, I-5 crossing is recommended
at the northern and southern end to the east side of the distribution system. This
crossing will provide needed capacity, redundancy, looping, and reinforcement
for the eastern zone of the city on both sides of the freeway and provide an
alternate route for feeding water from the .75 MG reservoir to the city.

Service Levels

Computer modeling and topographical analysis indicates that the existing proposed new
reservoir elevation is adequate to provide water throughoiit the city with the exception of
elevations above 470’ MSL. This limitation is due to the relative elevations within this area
as opposed to specific inadequacies of the distribution system. All proposed development
above 470° MSL should be planned with booster pumping for water service.

Distribution System Evaluation-AC Pipe

Introduction

As discussed in previous chapters of this report, the distribution system serving much of
the City of Coburg uses a high percentage of asbestos cement pipe (AC). AC pipe
comprises approximately 3.9 miles (36.6%) of the total pipe length of 11 miles. The 1993-
1894 AC corrosion event in the nearby City of Monmouth which resulted in severe (albeit
short term) loosening and loss of asbestos fibers has created a concern regarding the
long-term viability of continued use of the pipe. Although the corrective measures
employed have been very successful in abating internal waterline corrosion in Monmouith,
due to the high percentage of AC pipe in Coburg, a discussion of the continued use of AC
pipe is warranted.

Background

Asbestos-cement (AC) pipe has been in use in the United States since 1930. It is made
by mixing Portland cement and asbestos fiber under pressure and heating it to produce a
hard and strong product. Aithough AC pipe was first developed and used in Germany
during the 1920’s, its light weight, corrosion resistance, and smooth interior pipe wall
properties soon met with favor from engineers and water systems in the US. By 1940, the
pipe was used extensively throughout North America. It is estimated that there is currently
over 200,000 miles of AC pipe in service in the United States. AC pipe is available in sizes
from 4" up to 42" and pressure classes of 100, 150, and 200 psi. AC pipe was used as
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SECTION 3 - DETAIL REQUIREMENTS:

3.1 Pipe:
3.12 Hydrostatic Strength: Each standard, random and short length of Tran-site water pipe shall be

designed to have sufficient strength to withstand an internal hydrostatic pressure listed under
Table IT when applied as specified in Section 4.22.

TABLE lI
A B
Routine Hydrostatic Pressure, psi Sampling Hydrostatic Test pressure, psi
Class ©  Test Pressure - Class Test Pressure
100 350 100 400
150 525 150 600
200 700 Z0C 800

3. 13 Flexural Strength: Each standard length of Transite water pipe in sizes 3, 4, 6, and 8 inches shall have sufficient flexural strength to withstand,
without failure, the total loads listed in Table IIl when applied at the third points of a 9-foot span for 10-foot lengths and a 12-foot span for

13-foot lengths in the manner specified in section 4,23,

TABLE III - Applied Flexural Loads

Total Applied Load., Pounds

Pipe Size Class 10 foot lengths 13 foot Jengths
3 100 750 -
150 830 --

200 210 -

4 100 1200 1000
150 1470 1200

200 iB870 1400

6 100 2800 2300
150 3700 2800

200 4900 3700

8 100 -~ 4800
150 - 5700

200 == 7600

3.14 Crushing Strength: Transite water pipe shall have the crushing strength indicated in Table IV
when tested in accordance with the ASTM 3-Edge Bearing Method as specified in Section 4.24.

TABLE IV - Applied Crushing Loads

Neminal Pipe Crushing Strength per Linear Ft. ,Lb

Size, Inches Class 100 Class 150 Class 200
3 4,600 6,700 8,800

4 4,100 5,400 8,700

6 4,000 5,400 9,000

8 4,000 5,500 9,300

10 4,400 7,000 11,000

12 5,200 7,600 11,800

Material Specifications DS-335-64
Transite Asbestos — Cement Water Pipe
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new and replacement pipe by many Oregon communities during the 1850’s, 1960’s, and
early 1970’s. Since the mid-1970's, PVC pipe has largely replaced AC pipe in water
systems due to its properties of ease of installation, durability, cost, and corrosion
resistance.

The first AWWA standard for the appiication, manufacturing specifications, and installation
guidelines were issued in 1953. Since that time the standard has been revised several
times. Most of the AC pipe now in service in Coburg was originally installed during the
decades of 1950’s-1960's and 1960’-1970’s. AC pipe generally has an expected service
life of between 30-50 years, largely dependent on pressure cycles and internal and
external corrosion factors.

A cursory examination of the well water quality parameters for water pumped by Coburg
indicates that water corrosive to AC pipe should not be an issue. The water displays
adequate background levels of calcium hardness and an elevated pH level (> 7.5) that is
generally favorable to the continued integrity of this material.

Due to the age of the pipe and cyclic pressure conditions, however, it is recommended
that selected sections of 6” and 12" AC pipe be removed from the system during the Phase
I work and tests for hydrostatic (burst) strength and structural integrity (crush) testing be
conducted. These lab tests can be performed at numerous testing laboratories on the West
coast. The results from these tests will provide the data needed for developing a long-
range replacement program.

Distribution System Evaluation-Remaining Pipe Types

The city utilizes AWWA C-900 Class 150 PVC (PolyVinyl Chloride) pipe as the standard
for all new pipe. This pipe is very durable, lightweight, and has excellent corrosion
resistance and smooth interior walls. The pipe is generally impervious to chemical attacks
and normal corrosion and incrustation problems associated with potable water systems.
C-900 PVC also has excellent surge capacity due to a 2.5 to 1 safety factor. Generally, it
is recommended that all new PVC pipe used within the City of Coburg comply with the
following specifications:

Material Specifications for PVC Pipe

All pipe installed for and in the City of Coburg shall be PVC (PolyVinyl Chloride) type pipe.
The pipe shall be manufactured from PVC resin compound in compliance with ATSM
D1784, cell class 12454B. The pressure ratings shall be class 150 psi {DR18). Each pipe
shall be 20’ in length and equipped with an integral bell gasket complying with ASTM F477.
Instaflation shall be in compliance with AWWA standard M23 and the City of Coburg
standards. A suitable tracer wire shall be installed with the pipe.

Cast Iron and Galvanized Pipe

The city also has approximately 1360’ of cast/ductile iron and 3352’ of galvanized steel in
the distribution system. While the cast and ductile iron pipe appears to be in fair condition,
the steel pipe (mostly 2") is undersized and prone to corrosion and leakage. Replacement
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of all steel pipe is anticipated to occur by contracting to construction contractors over the
next 20 years in a pipeline replacement program specified in the Phase IlI (2025-2036)
improvement plan. The city may wish to delete this work from the proposed capital
improvement program and perform this work with city forces as maintenance funds permit.
All hydraulic analysis performed for Year 2036 assumes replacement of all existing steel
pipe (2" and 4”) with 6" or larger PVC pipe by that time.
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Chapter Nine
Related Issues

This section covers topics that are ancillary to the overall Master Plan.

Cross Connection Control Program

The City currently has an active cross connection program in effect. Given the variations
of system pressure, OHA regulations, and potential for backflow, a cross connection
program is definitely warranted. The Cross Connection program is currently operated and
supervised by three city employees who are certified as cross connection inspectors.
Potential cross connection problems of greatest concern would include: industrial and
commercial facilities, facilities with fire sprinkler systems or supplemental booster pumps,
and areas with marginal or greater pressures due to friction loss and/or elevation.

Corrosion Control

Given the current water quality of the wells, the corrosive effect of water on most system
components is not felt to be severe. This is due to the average pH, calcium hardness, and
alkalinity of the well water. Further testing may need to be performed to determine any
changes in the corrosivity of the water.

Operator Certification and Training

The current level of operator certification required for the City of Coburg is Water
Distribution 1. According to information obtained from the OHA data base, the City of
Coburg, as May, 2016, employs a total of 2 certified operators, with 1 certified at WD1 and
1 certified at WD4. Robert Butler presently is the DRC operator (direct responsible charge)
with DL4 and TL1 levels for the city.

Conservation Plan

The City of Coburg updated their Water Management and Conservation Plan in November,
2008. The plan includes elements of water conservation, procedure for voluntary or
mandatory water rationing, and general information about the water system. In addition,
to encourage conservation of water, the following steps are recommended:

1. Implement a zonal leak detection program.

2. Establish and implement water rates based on sliding fee. Charge at minimum flat
rate for first 1,000 gallons or 100 cubic feet then an increasing unit amount above
base flow.

3. Test all service meters at a 10 year maximum interval, using a statiscal percentage
of all service meters from various locations within the city. For accuracy a minimum
of 1% (.01) should be evaluated.

4. Test all Master and production meters at 5 year maximum intervals.
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5. Hold public forums and encourage conservation through direct mailings and billing
stuffers.

6. Periodically tour and examine the distribution system network to visually discover
leaks. Perform leak detection survey and correction.

7. Encourage the installation of low flow devices such as: low flow shower heads, low
flow toilets, and efficient irrigation practices such as drip irrigation on all new and
existing services. Consider possible rebate or purchase program for water
conservation devices.

Emergency Plan

The City of Coburg's water system is susceptible to various types of emergencies. These
include: power outages, flooding, and storm damage. A procedure for each scenario
should be addressed and all personnel fully informed and trained. The following items are
specific incidents that may affect the water system with specific recommended corrective
action. Each plan must have a person in responsible charge that will assume leadership
and direction. In the case of Coburg, the Public Works Supervisor or Director should
assume this role. Communication methods other than telephone or cell phones should be
available. This can be short wave, citizens band, or two-way radio.

Power Outages

This is expected to be the most common and frequent emergency. Since standby power
facilities are available at several wells, the City should undertake the following steps during
a power outage:

1. Verify if the outage is a local type affecting only one or both wells or widespread
throughout the city.

2. If localized, activate all available back-up sources, notify the serving utility of
outage.

3. If widespread, notify the serving utility and ask for estimated time for service
restoration.

4. If outage is expected to last for several hours, activate the back-up generators as
necessary to maintain system pressure.

5. Notify the customers through door-to-door contact and/or public address to
conserve water and limit use.

Flooding

1. All well heads should be at least 1'-2' above highest anticipated 100 Year flood
levels.
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2.

3.

All electrical facilities and equipment should be well above any flood levels.

All water lines in flood prone areas should be inspected regularly for adequate
restraint and support.

Earthquakes

1.
2.

Verify structural integrity of all storage vessels - Repair any cracking or settlement.
All pumps and mechanical equipment should be firmly anchored to a support base.

Pipelines on exposed slopes are especially prone to failure and/or sliding. These
pipes should be buttressed and adequately supported.

Reinforce support of all creek crossings.

After an earthquake, immediately inspect all storage facilities to determine
structural condition. If failure is imminent, emergency draining may be required.
Only drain if absolutely necessary as fire protection and fresh water will be scarce.

Develop a standby plan with the Fire District to dedicate locations for alternate
source of fire protection supply if water system is not functioning.

All new structures should be designed for IBC Seismic Zone 4. All reservoirs should
be periodically examined and repaired where necessary.

Storm Damage Prevention

Maintain areas surrounding well sites, and storage facilities free of loose or broken tree
limbs that could interrupt power and/or damage facilities. Remove dead frees or trees with
bad root system that could fall on a facility during a storm.

1.

2.

Periodically examine all electrical services and poles at facilities. Notify utility if
loose connections, guy cables, poles, or damage to other electrical equipment is
apparent.

Verify security of all facilities; bolt down buildings to foundation, if necessary. Install
weather stripping on doors and/or windows.
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System Contamination and Security

1.

Maintain security at all sites. Prevent unauthorized entry to all well, reservoir, and
pump sites. Fence all sites not currently secured. Install lockable gates across
access roads. Bar all windows into building. Install dead bolt locks.

Post all sites with appropriate signage that states "High Voltage", "No Trespassing"
or similar warning language.

Maintain control of all keys; maintain inventory and list of holders.

Change or re-key locks at 5-10 year intervals or after any breach of security.
Implement and maintain a cross connection program.

If contamination occurs, determine severity, type and likely origin. Discontinue use
of source if under suspicion. Verify presence with follow-up Testing before re-

activation of source.

Notify required regulatory agencies and public, if appropriate.

. Maintain all well heads in sanitary condition, screen all vents and access ports.

Limit animal and human activity in the vicinity of well areas.

Operation and Maintenance

Effective management of a water system requires several considerations. These include
advance planning and budgeting, good record keeping, adequate expansion and
replacement funding, proper maintenance procedures, and efficient operation. The
following recommended procedures for effective system management are:

1.

4,

Maintain complete and accurate water distribution mapping. Update map as
required when new pipes to system are added. Verify and identify all valve
locations. Correct errors on mapping when excavations uncover unknown or
incorrect data.

Maintain water rights on all sources, perform testing as required by regulatory
agencies. Secure and maintain easements where water mains cross private
properties, etc.

Develop accurate records of water production from all sources. Develop historical
records against water revenue to track system loss.

Establish and implement a systematic meter testing program.
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5. Develop and maintain good communications with all regulatory agencies such as:
Health Division, Water Resources Department, etc.

6. Prepare Operation and Maintenance manual for entire system. include items such
as: emergency procedures, pump data, service instruction, etc.

7. Secure and maintain list of emergency assistance with phone numbers including
electricians, pump servicemen, utility contacts, etc.

8. Develop a set of basic standards as they relate to the water system. In general,
these standards should include requirements for pipeline material and installation,
fire hydrants, cross-connection control, service lines and meters, pipeline locating,
and coordination of utilities.

9. Perform daily/weekly inspections of all facilities. Record operating hours and
production. Check well pumping levels. Check water levels in reservoirs.

10.Update maps at least once yearly.
11.Exercise all motors at least weekly.

12.Seasonally check all electrical connections, condition, etc.
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Chapter Ten
Capital Improvement Program

The Capital Improvement Plan (CIP) for the 2016 Coburg Water System Master Plan
Update has been developed to coincide with the known and well-established strengths
and historical success of the existing water system while recognizing the need to provide
for future growth. In order to accommodate the projected growth and financial limitations,
the CIP has been divided into three (3) phases of implementation:

Phase I: 2016-2020

procedures on Wells #1 and #2

Project No. Year Description Estimated Cost

1A 201617 Purchase 2 Acres of property and drill test well $200,000.00
at Roberts Road site

1B 2016-17 | 400-500 GPM Production well at Roberts Road $225,000.00
site (1 or 2 wells)

1C 2017-18 Pump station at Roberts Road site $300,000.00

2 2017-18 Install pump control valves at Wells #1 and #2 $26,000.00
and instali surge anticipator valve at Well #1

3 2018-19 I-5 bore and 12” transmission line $540,600.00

4 2018-19 Remove segments of 6" and 12" AC pipe from $15,000.00
distribution system and perform burst and crush
tests to determine condition

5 2019-20 Perform well rehabilitation and maintenance $36,000.00

Sub-total Phase |

$1,342,600.00

(+) 15% Engineering, Administration, Survey, $201,390.00
and Legal
(+) 20% Contingency $268,520.00
Total Phase | $1,812,510.00
Phase Ill: 2020-2025
Project No. | Year Description Estimated Cost
1 2020-21 3,750 of 12” transmission line to reservoir site $402,900.00
2 2020-21 New 750,000 gallon reservoir at city property $622,200.00
east of I-5
3 2021-22 Upgrade SCADA controls $175,000.00
4 2022-23 12" intertie waterline at Coburg Industrial $78,100.00
5 2023-24 12” intertie waterline at Van Duyn Street $93,175.00
8 2024-25 12" intertie at Vintage Street $233,075.00
Sub-total Phase I $1,604,450.00
(+) 15% Engineering, Administration, Survey, $240,667.50
and Legal
{+) 20% Contingency $320,890.00
Total Phase |l $2,166,007.50
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Phase llI: 2025-2036

Project No. | Year Description Estimated Cost
1 2025-26 Replace and demo (2) 500,000 gallon ground $739,500.00
level reservoirs with new 1,000,000 gallon
reservoir at existing booster pump station site ‘
2 2027-28 I-5 bore and connection to 12" transmission line $436,050.00
3 2025-36 | 6” pipeline replacement project (See Table 10- $630,920.00 |

1)

Sub-total Phase Il

$1,806,470.00

(+) 15% Engineering, Administration, Survey, $270,970.50
and Legal

(+) 20% Contingency $361,294.00
Total Phase Ill $2,438,734.50

Total of Phases I-lll: $6,417,252.00

Table 10-1

Phase lll, Project 3 Waterline Improvements Breakdown

Length Size Project Location Estimated Cost
1,045 6" Harrison and Macy Streets $80,125.00
320° 6" Christian Way $40,800.00
540’ 6" Coleman Street (from Mill Street to north end of line) $54,060.00
1,408’ 6” Coleman Street (between Lincoln and Thomas) $99,450.00
234 6” Thomas Street (Coleman to east end of ling) $36,200.00
994’ 6” East Dixon Street (Diamond Street to east end of line) $77,525.00
2,226" 6" Delaney Street (between Willamette and Stuart) $144,330.00
395’ 6" East of Coburg [Industrial $44,880.00
558’ 6" Maple Street (Coleman to east end of line) $53,550.00
TOTAL $630,920.00

Conditions of Estimates

1.

Construction costs are based on an average of similar local municipal projects
completed between 2010-2016 and adjusted for 2016 cost using an ENR
Construction Cost Index of 10,379 (July, 2016}, Unless otherwise indicated,
estimates do not include the costs of land acquisition, right-of-way or easement
purchase, or costs associated with funding or financing. Service line replacement
and new hydrants are included on applicable new mains and sub-mains. New
pipeline costs are based on the use of ductile iron pipe with minimal asphalt removal
and restoration. While substantial effort has been performed to prepare accurate
estimates, the City is cautioned that additional factors such as: rock excavation,
specific design and construction criteria; inflation, and local work and economic
conditions can have a substantial impact on the actual construction costs. Caution
should be employed when using these estimates. Estimates are subject to a +20%
to -16% variation in accordance with criteria established by the American
Association of Cost Estimating Engineers.
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2. The 2016 Coburg Water Master Plan Update Capital Improvement Program has
been developed and planned to accommodate the projected population and water
service growth within the current (2016) city limits and urban growth boundary. Any
future expansion of the urban growth or water service boundaries will require a
separate analysis and capital improvement program for the intended expansion.
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Phase | Improvements (2016-2020)

Priority # | Projected Description Growth/
Year Operation and
Maintenance
1A 2016-17 | Purchase 2 Acres of property and drill test well at Roberts Road site | 100% Growth
0% O&M
1B 2016-17 | 400-5C00 GPM Production well at Roberts Road site (1 or 2 wells) 100% Growth
0% O&M
1C 2017-18 | Pump station at Roberts Road site 100% Growth
0% O&M
2 2017-18 | install pump control valves at Wells #1 and #2 and install surge 0% Growth
anticipator valve at Well #1 100% O&M
3 2018-19 | I-5 bore and 12” transmission line 100% Growth
0% O&M
4 2018-19 | Remove segments of 6” and 12” AC pipe from distribution system 0% Growth
and perform burst and crush tests to determine condition 100% O&M
5 2019-20 | Perform well rehabilitation and maintenance procedures on Wells 0% Growth
#1 and #2 100% O&M
Phase Il Inprovements (2020-2025)
Priority # | Projected Description Growth/
Year Operation and
Maintenance
1 2020-21 12” transmission line to reservoir site 75% Growth
25% O&M
2 2020-21 New 750,000 gallon reservoir at city property east of |-5 75% Growth
25% O&M
3 2021-22 | Upgrade SCADA controls 75% Growth
25% O&M
4 2022-23 | 12" intertie waterline at Coburg Industrial 50% Growih
50% O&M
5 2023-24 | 12" intertie waterline at Van Duyn Street 50% Growth
50% O&M
6 2024-25 | 127 intertie at Vintage Street 50% Growth
50% O&M
Phase lil Improvements (2025-2036)
Priority # | Projected Description Growth/
Year Operation and
Maintenance
1 2025-26 | Replace and demo (2) 500,000 gallon ground level reservoirs with 0% Growth
new 1,000,000 gallon reservoir at existing booster pump station site 100% O&M
2 2027-28 | I-5 bore and connection to 12” transmission line 100% Growth
0% O&M
3 2025-36 | 6" pipeline replacement project {See Table 10-1) 0% Growth
100% O&M
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Chapter Eleven

Financial Planning



Chapter Eleven
Financial Planning

The proposed improvements outlined in the preceding sections of this study will require
substantial sums of money to implement. This portion of the study will provide information
on various funding sources and options the City can pursue to finance the improvements.

A complete revenue analysis is beyond the scope of this study. The City should employ
the services of a rate analyst to evaluate current operating costs, depreciation, and
improvement program to assist in establishing revised systems development charges or
water rates before the City begins extensive improvements.

Financing Capital Improvements

If the city requires funding there are several options that exist to adequately fund the
proposed capital improvements outlined in this study. These include the sale of General
Obligation, Bancroft, or Revenue Bonds; government loans or grants; use of system
development charges and system revenue. Each type will be addressed separately.

General Obligation (G.0.) Bonds

This form of debt is backed by the "full faith and credit” of the taxing entity and as the name
implies, is a general obligation of the entity. Generally, these types of bonds are obtained
at a slightly better interest rate than Revenue Bonds. Issuance of these types of bonds
must be approved by a simple majority of the registered voters within the City. Current
Oregon statute places a ceiling limitation of G.O. debt which is based on the size of the
City as well as the total valuation within the City.

Financing by General Obligation bonds is accomplished by the following procedure:

1. The City's engineer prepares a detailed cost estimate to determine the total
funds required for construction.

2. An election is held within the City.

3.  When voter approval is granted, bonds are offered for sale and the money for
actual design and construction is obtained prior to preparation of final
engineering plans and the start of construction.

General Obligation Bonds are usually retired through ad valorem taxation and/or water
use revenues. Ad valorem taxation affects all property within the City that will ultimately
benefit by the water system, whether the property is presently developed or not. Taxes
levied from G.O. Bonds are outside the limits imposed by Measure Five. Construction
costs are more equally distributed among all property owners and the program does not
impose a penalty on existing residential or business development if they are not benefited.
General Obligation Bonds are typically issued for repayment within 20 - 40 years.
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Bancroft Act (Improvement Bonds)

Under an Oregon law known as the Bancroft Act, cities and districts may assess a portion
of the cost of water lines against the property directly benefited. All property within the
assessment area is assessed on an equal basis, regardless of whether it is developed or
not. Many communities will assess and allow repayment on a deferred basis. Assessments
are applied as a property lien against benefited properties and must be repaid through
non-taxing revenues. Many times, cash payments are made by affected property owners
and the City issues bonds and levies assessments only on the unpaid balance. If the
Improvement Bond Option is taken, the City sells Bancroft Bonds to finance construction
costs and the property owner may repay the assessment in 20 semi-annual installments
with simple interest. This option is limited by the effect of Measure Five that limits
assessments to $70/87000 assessed value without voter approval. Given the limitations
of Improvement Bonds, this type of financing is generally not advantageous for
improvements of this type.

Revenue Bonds

This type of funding must be procured by a vote of the citizenry and is prompted by the
city. This type of debt is backed by the revenues generated by proceeds from the system
itself. These bonds constitute a lien against earnings of the utility, which they are financing.
Bonds may be issued for varying periods of time and at interest rates depending upon the
bond market. Bonds are repaid by revenue (after operation and maintenance expenses)
derived from the City. The City protects the bond purchasers by agreeing to establish and
maintain water rates sufficient to pay the annual bond payment plus a 30 - 50% reserve.

Limited Tax Bond

Under current Oregon law, bonds may be issued and sold up to one-half of one percent
of Real Market Value (RMV) of the affected entity without election or vote. Taxes which
are levied to meet the debt service, however, are subject to the limits of Measure Five.

Government Loans or Grants

Several government agencies, both state and federal, are available for possible financing
of water system improvements:

1. Rural Economic & Community Development: The RECD provides
financial assistance for water supply and waste disposal facilities in rural
areas and towns up to 10,000 people. Borrowers must be unable to obtain
needed funds from other sources at reasonable rates and terms; have legal
capability to borrow and repay loans, pledge security for loans, and operate
the facilities; and be financially sound through taxing, assessments,
revenues or other forms of income to pay 0 & M costs an retire the debt.
Maximum term on a loan is 40 years and loan rates reflect the current
market.
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2. Oregon Community Development Biock Grant Program (CDBG):
Preference to these grants is given to projects which primarily benefit low and
moderate income persons and projects needed to resolve violations of health
standards. The maximum grant amount is $500,000 which can include costs
relative to right-of-way, engineering, construction, and grant administration.

3. Special Public Works Fund: This program provides loan and grant
assistance to eligible municipalities or districts for the construction of publicly
owned infrastructure needed to create or retain permanent jobs orimprove the
community's ability to keep or attract business and industry. This type of
funding would most likely not be as attractive as others due to the minimum
interest rate of 6.5% and documented job creation requirement.

4. Drinking Water State Revolving Fund (DWSRF): The primary purpose of
this fund is to make loans to water systems for construction projects to improve
health and to meet safe drinking water standards. After State legislative
approval, the Oregon Economic Development Dept. (OEDD) will assume
administrative responsibility for this program in Oregon.

Also available for financing consideration are: Water Resources Department Water
Development Loan Fund and Economic Development Administration Public Works Grant.

Systems Development Charge (SDC)

Oregon law allows municipalities and service districts the ability to charge a
reimbursement

system development charge, an improvement system development charge, or a
combination of the two. The methodology and implementation of SDC's in Oregon is
regulated by Oregon Revised Statues 223.297-314 which became effective on July 1,
1991. The reimbursement SDC's is developed to recover the costs of existing capital
improvements or improvements under construction. An improvement SDC's is designed
to recover the costs associated with planned capital improvements. Under current Oregon
law, local governments are allowed the ability to assess SDC's for the following types of
improvements:

1. Water supply, treatment, and distribution

2. Wastewater collection, transmission, treatment, and disposal.
3. Drainage and flood control

4. Transportation

5. Parks and Recreation

Guidelines for the calculation and implementation of SDC's must follow specific criteria
outlined in the Statute and administrative rules. The legislation requires the reimbursement
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SDC's to be established by an ordinance or resolution setting forth the methodology used
to calculate the charge. This procedure must consider the cost of existing facilities, prior
contributions by existing users, the value of unused capacity, and other relevant factors.
The primary objective of the methodology must be that future system users contribute no
more than an equitable share of the capital costs of existing facilities.

Additional provisions of the law require the deposit of SDC's revenues into dedicated
accounts; annual accounting of revenues and expenditures, creation of an administrative
appeals procedure to allow a citizen or other interested part the opportunity of challenging
an expenditure of SDC's revenues, and expenditure of reimbursement fees only on
improvements associated with the specific system that the fees were assessed.
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WATERLAB core. _

26{33 - 12th Strest, SE
Salem, OR 97302

TEST REPORT Voice: (503) 363-0473
FAX: (503) 363-8900

TO: 4-B Englneering & Consulting 06/22/2016
3700 River Rd N Suite 2
Keizer, OR 97303 4BENG
PO#.
Collection Information Lab Recelpt Information
Date: 06/17/2016 06/17/2016
Time: 1000 1406
By: B Saltarelio RD

Lab #; 20180617-083
Location: well#1 hose bib
Case Narrative

The analyses were performad scoording to the guidefines in the WATERLAB Corp Quality Assurance Program. This repori condains analytics!
resuls for the sample(s) as received by the iaborstory.

YWATERLAE Corp certifies that this report is in compliznce with the requiremenis of MELAC. No unususl difficufiies were sxperisnced during
englysis of this batch excapt as noled below or qualified with dafs Taps on thersporis.

EPA Analysis

Analyte Method Acc® Results Qual MRL Units Limit Date Time Tech

Ground Water Series / Rush

pH EPA 150.1 A 7.73 H pH units 6.5-8.5 06/17/2016 1554 AS
Specific Conductance Sh2510B A 285, 1. umhos/cm 06/21/2016 AS
Alkalinity, Total 8M2320 B A 125. 10. mgfl CaCO3 06/21/2016 AS
Arsenic SM3113B A 0.0041 0.002 mg/l 0.010 06/21/2016 BEM

ND- Mo Detection at @ WRL

Ski-"Stendsr Wathoos for the Exsmingtion of Waler % Waslewsisr” 1th ed

EFA- "lethots for Chemical Analysie Tor Water snd Viastes” USEPL

WRL-"lsthod Reporting Limi”

* Accreditation

A= VWaterisb Corporstion, ORELAP 400038

The EF& Level of 0.015 myglliter {or ppm) also listed a8 15 ppb i= an ACTION LEVEL NOT
A SATE HEALTH STANDARD. Thers is MO safe izvel of lead in drinking water. This Activn
Level doss NOT mean that walers with lower lsvals are safe.

The results relsle only fo the parsmeters esled or (o the ssmple &5 received by

the isborstory.

This repori shall not be reproduced except in full, without the writen approval of
Wateriab Corporation.

H = Anslysis performed outside of method specified hoiding time 341 hinlding time & 15 minutes.

Af—&ii £ /{ (ju!'!?ﬁ‘:‘
Approved by: )
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WATERLAB core.

B A -k A it

TEST REPORT

2603 - 12th Street, SE
Salem, OR 97302
Voice: (503) 363-0473
FAX: (503) 363-8900

LAB #: 20160617-083 (Cont) 4BENG Page: 2
EPA Analysis

Analyte Method Acc* Resuits Qual MRL Units Limit Date Time Tech

Hardness as CaCQ3 SM2340C A 113, 10. mg/l CaCO3 250 06/22/2016 AS
Iron $M3111B A ND 0.1 mg/| 0.3 06/21/2016 BEM
Manganese SM3111B A ND 0.01  mgh 0.05 06/21/2016 BEM
Nitrogen, Nitrate EPA 300.0 1.28 0.2 mg/IN 06/17/2016 1956 AS
Tannin/Lignin Hach 8193 0.2 mg/l 06/20/2016 AS
Total Solids, Dissalved SM2540 C A 232, mg/l 06/20/2016 AS
Calcium SM3111B A 427 2 mg/l 06/22/2016 bam
Chloride EPA300.0 A 7.08 0.2 mg/l 250 06/17/2016 bem
Fluoride EPA300.0 A ND 0.2 mgfl 4.0 06/17/2016 bem
Sodium SM3111B A 14.5 1.0 mgfl 20, 06/22/2016 bem
Sulfate EPA300.0 A 10.7 15 mag/| 250 06/17/2016 bem
Zinc SM3111B A ND 0.1 mg/| 5.0 06/22/2016 bem

ND- No Detection 3t @ MAL

SH-"Stendgrd fisthods for the Examination of Water & Wastewster, 18th ad
EP4. “kisinads for Chemical Analysis far Waler and Wastes" USERA

¥RL-"Mathod Reporting Limd”

* Apcredtation

e Ywaterisn Corporation, ORELAP 100023

The ERA Level of D.D1S moflter (or ppm) slse listed &= 1€ pRo is an ACTIOM LEVEL, NOT

# SAFE HEALTH STAMDARD, There is N0 safe igvel of iead in frinking vster. This 4cnon
Level does NOT mesn that waters with lawer levels sre 5378,
The results relate oniy 1o the paremeters tested or 1o the S8MEE 85 teoeled Ly

the laboratany.

This raport shal not be reprodused except in full, without the writen approval of

ywaterish Corporstion.

¥l = anshsis performed outside of method specified holding time. §H helding {me g 15 minutes.

Approved by:
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WATERLAB corr.

2603 - 12th Street, SE
Salem, OR 97302

TEST REPORT Volce: (503) 363-0473
FAX: (503) 363-8900
TO: 4-B Engineering & Consuiting 06/22/2016
3700 River Rd N Suite 2
Kelzer, OR 97303 4BENG
PO#:
Collection Information Lab Receipt Information
Date: 06/17/2016 06/17/2016
Time: 1005 1406
By: B Saltarello RD
Lab #: 20160617-084

Location: well #2 hose bib

Case Narrative
The snalyses were perfovmed scoording lo the puidsings in the YATERLAS Corp Guslity Assurence Program. This report conising anslytics!
results for the semplels) s received by the aborstony.

YIATERLAE Corp certifiss that ihis rapont i in complisnce with the requirsments of NELAC. No unususl difficuities wers experienced during
analysis of this balch axcept s¢ noted below or qualifisd with data flags on the reports.

EPA Analysis
Analyte kathod Acc* Results Quzi MRL Units Limit Date Time Tech
Ground Watsr Serfes / Rush
pH EPA 150.1 A 7.38 H pH units 6.5-8.5 06/17/2016 1600 BEM
Specific Conductance SM2510B A 422, 1. umhosfcm 06/21/2016 AS
Alkaiinity, Total SM2320 B A 170. 10. mght CaCO3 06/21/2016 AS
Arsenic SM3113B A ND 0.002 mgA 0.010 06/21/2016 BEM

}D- fio Detection st @ #RL

Shi-"Siandsrd Mathots for the Examination of Water 3 Wastewster”, 15th ed

EPA- "Methods for Chemical Analysis Tor Waler snd Wastee" USERA,

MRL-"tethod Reporting Limi™

* Accrediafion

A~ Waterish Corporation, ORELAP 100059

The EPA Lewvel of 0.015 mofier {or ppm) also jisted a5 15 ppb is an ACTION LEVEL, NOT
A4 SATE HEALTH STANDARD. There is ND safe levelof isad in drinldng water. This Action
Level does HOT mean thet waters with ower levels are safs.

Tha results relsle only fo the paramelers tested or tothe sampls s% received by

the sboratony.

This report shall not be reproduced except in full, without the writlen approval of
Wateriab Corporsfion.

H = Analysis performed oulside of method specified holding time. i holding time is 15 mimskes.

Approved by:
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WATERLAB cowr. o

TEST REPORT

2603 - 12th Street, SE
Salem, OR 97302
Voice: (503) 363-0473
FAX: (503) 363-8200

LAB #; 20160617-084 (Cont) 4BENG Page: 2
EPA Analysis

Analyte Method Acc* Results Qual MRL Units Limit Date Time Tech
Hardness as CaCO3 SM2340C A 184. 10. mg/l CaCO3 250 06/22/2016 AS
Iron sSM3111B A ND 0.1 mg/l 0.3 06/21/2016 BEM
Manganese SM3111B A ND 0.01 mg/l 0.05 06/21/2016 BEM
Nitrogen, Nitrate EPA 300.0 6.07 0.2 mg/l N 06/17/2016 2018 AS
Tannin/Lignin Hach 8193 0.2 mg/l 06/20/2016 AS
Total Solids, Dissolved SM2540 C A 326. mgil 06/20/2016 AS
ND- No Defection 53 @ WAL

Sii-"Sgndard Mathoads for the Examinstion of Walsr & \Wastewatler”, 15th ed

ERA- “Netheds for Chemics! Anslvss for Waler and Wastes™ USEPA

MRAL-"Method Reporting Limi"

* Agcrediation

A- Yisieriab Corporation. OREL&P 10RE2E

The EFa Level of .01 mgiiter (o7 opm: sls2 ¥eted a5 15 opb is an ACTION LEVEL, NOT

A SAFE HEALTH STANDARD. There is N0 ea%e level of lead in drinking walsr, This Action

Level dpes MOT mesn tha! walsrs with iower Tevels 5re 3afe.

The results relste only {o ihe parameters tested or iothe sampie as recehed by

the isbersiary.

This repen shal not be reproduced except in full, without the written approval of

YWaterlab Corporation.

H = Analyss performed culside of method specified heiding time. pH helding time i& 15 minutes.

Approved by:
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LANE 7553

DOregon Water Resources Department

725 Summer Strect NE, Suite A Application for
Salem Oregon 97301-1266

L. Well ID Number
L 94516

Do not complete if the well already has a Well I.D Number. 4~ 4 - ©g !"( M

‘? Lane 7553

L OWNER INFORMATION

Current Owner Name (please print): (r+‘? of CD&‘)V‘I Foy lre WorKs

Mailing Address: PO foy 83/L o

City, State, Zip; Cobw/q OR _ 974¢8

Mailing Address (to send Well LD.):

City, State, Zip:

IL WELL INFORMATION (Do not complete this section if the well report is attached.)

Township: / ( S (North/South} Range: E b {East/West)  Section: 3 ?"

TaxLot___ A S0 County_ Lex2 - -~ . ¥ 4___SE - . 14

Street Address of Well, City: L F& Rd
Owner at time the well was constructed, (if known): gty
If the property had a different street address in the past: 4

IOL GENERAL WELL INFORMATION (Do not compiete this section if the well report is attached)

Use of Well {domestic, irrigation, commercial, industrial, monitoring):

Date Well Constructed: Total Well Depth: Casing Diameter:

Other Information: 44./3284 . -/23, 070223 by M. Nortay
2.4 Cé}r? AT aécxx. ¢4J;enf‘ floor @ G

SUBMITTED BY (please print): _____ Michael Mattick
PHONE: District 2 Watermaster
220 5th St.
Springfield, Oregon 97477
Send application to Oregon Water Reso l2ite A; Salem, Oregon 97301-1266;

fax (503) 986-0902. Applications are processed and Well 1.D. Numbers are mailed every Tuesday.

E%E*@L“‘ /ED
Last Updated: 8/21/2007 Well 1.D. Number/l '{"QR 1 5 mﬁa wCC

WATER RESQURCES OEPY
SALEM .OREGON



1 TT2EZ

NOTICE TO WATER WILL CONTRACTOR - L;NE Ml\ﬂ;z—
e FT e A - : ]
WATER RESOURCES DEPAR WYWEGE“’%: ‘7553 mwmn“mq{.

BALEM, OREGON 9T
wm»mmuadau .u:”“,::):m) Stata Parmit No.
: B AIRDE H
(1) OWNER: \p-GUKL-S DEPT.| (10) LOCATION OF WELL:
Name  CITY OF CoBURG "'AT“‘I lt‘ ONEGON County _LANE Drflier's well number _ 2960-22W —
Addrew __COBURG, DREGON . % SE ygetion 327 16Sa_ W wa
Bearing and distance from section or subdivision eornar
{2) TYPE OF WORK (check): rnat N
New well [  Despening O Besonditioning ] Abandon [J ] _ -
1t sbendoninent, desceibe muterial and procedure tn Mem 4. — | (11) WATER LEVEL: Completad well.
(8) TYPE OF WELL: | (4) PROPOSED USE (eheck): | Depin ut which wates weo tust toms - 14 -
Rty B P D | Domestio D mduseril O Muntcipar OF | Statie lovel 25 ft. below land surtece. Date #-29-77
Dug [ Bored [J... [ Drigation [J Test Well ) Other [ | Artesian pressurs Ths, per square inch, Datw
N A, | ™0 weetlly | (12) WELLLOG:  oiumster of wett buiow smsing . 807 .
i e i g af [ 2T WP
i e “‘“‘“"‘1'22""“"'"“'!85‘" Formatlon: Desarfbe color, texture, grain size and structure of meterials;
..-m,. _.,ﬂ_.n.u__.,m_tt.ﬂuc—-s‘g; and show thicknem and nature of esch stratum and aquifer
ﬂmnleutmmuvhrachehmdm.mnmhnwu
%M MATmIAL w | ™ | s
Sise of perforations. in, by n. m [ ».1
. pertorations frem fto 2, OBELAS, &R ; . _32_125__ —
e paFoEAiGRS 2rom e o | COARST SAND {3 :
e poEforations from ... | ) 7 pe—— . MLM‘* == 3_5
| _GRAVEL, 3AND 38 pL
(7) SCREENS: Welt acreen fmatalled? X Yes DO Mo BROWN CLAY, SAND & GRAVEL 7% | &3]
Manutacturer’s Wame . JLOANSON WELL SCREEN. .. ... GRAVEL - NED}UM ' &5 b %]
wype . TELESLOPH Model No. . Pa STEEL.. _ GRAVEL, SAND, SMALL COBBLES | 52 99
piem, ... 10... mm_ﬂﬂ_.mm.__ﬁﬁ._.,n.m._._gg... BROWN CLAY, SAND & GRAVEL 99 | 103
Disen. _10_ s1ot #0=160_ 50t trom 120 167 « | Brue & BLACK CLAY,SAND & GRAY. [+ IEE
GRAVEL, EAND 119] 1 _
(8) WELL TESTS:  Drawvdqwn e smount water level s WELL GRADED SAND 153|137 1
Sax & pusmp test made? No_1t yes, by whem? ’ jm._m.e_&mt_u_ﬂ 57 [ 1h2
75 witi 57 n drewdown ater 12 nre. | BLUE CLAY, SAND & GRAVEL ‘ ‘
. v N - G RAVEL, SAHD & BLUE CLAY 1
i . - — { _BLUE GLAY, SAND & GRAVEL 167 | 180
CENENTED SAND & GRAVEL 189 [ 198 | 23
Halle: tast with 1. drawdown aftar hrs. M‘ —WW-—_— - .
Artestan flow gpm, ]
of water 52 Deptn artestan fiow enoountered —.oe.-.. #t. | Wark stasted =877 3 JULY 22 4477
’GONSTBUCHO X Date well drillivg maching moved off of wen JUNE 22, 17
Well sesl—Matarial used CENENT Drilling Machine Opérator's Ceriification:
Well nealed from land suziace to . 28 it This 1;:1.1‘ wae emlmctagn under my direet n:umv%:l?:;
Diameter of well bore to buttom of aeal .. .J.f."._..m. best and ) .
Dlameter of well bore below saal ............!.q_..._. in. [Signed] " ] ¢ Jm:mn__rl
Number of sacks of cement used fn wall seal .2 L. (xcfiifag Machice o972
How was cement grout placed? mn.ﬁ&mmn—m Machine Operator’s License No.
ROTION.UP memmmomm
M- urisdiction and this report is

Was a drive shos useat ¥ Yes O No Plugs ... sy AFERRESOURC Eﬁ'ﬁﬁﬁ'&‘ﬁ'i"%'%%mnw cE
;,,;rh:m—_mm "‘; :‘;" Ko _ GALEMORE S dress Sm':'ﬁiu STREET, SPRine TEL) s OREGON
Mothod of sealing strata oft

TWater Woll

Was wall gravel packed? {] Yes [XNo  Size of gravel: o ocesreseee
Graval pisced from L ta ' .| cont Yicense No. 126 Date .. JUEY. 22’. 77
(CSE ADDITIONAL SHEETS IF NECESSARY) EPASI-118




_____________________ Well #*3 (WwiP)

LANE 69599

STATE OF OREGON
WATER SUPPLY WELL REPORT
(as required by ORS 537.765)

Instrugtions for completing this report are on the Jast page of this form.

WELL LD. # L 97367

START CARD # 198851

(1) LAND OWNER

Name Clty of Coburg
Address PO Box 8316

City Goburg

‘Well Number

State OR Zip 97408

(2) TYPE OF WORK £ New Well
[0 Deepening [ Alteration (repair/recondition) [J] Abandonment [J Conversion

(3) BRILL METHOD
Rotary Air [] Rotary Mud [ Cable [ Auger [ Cable Mud
O Other

(4) PROPOSED USE
O Domestic [ Community [ Industrial [ Irrigation
O Thermat [ Injestion O Livestock  [J Qther
{5) BORE HOLE CONSTRUCTION Special Construction: [J Yes [/ No
Depth of Completed Well 140 fi.
Explosives used: [ Yes {f] No Type Amount
BCORE HOLE SEAL
Diameter From To Material From To Sacksor Pounds
10" [} 20 bentonits |0 20 32 aacks
[ 20 140 chips

How was seal placed:  Method Oa OB Oc¢ Op OE
(7 Othcr _as per OAR 880-210-340

Backfillplaced from ______ fito___ .  Materiat
Gravel placed from fi. to ft.  Size of gravel
(6) CASING/LINER
Diameter From To  Guauge Steel Plsstic Welded Threaded
Casing: 6~ +2 140 |.250 g O @& a
O o o O
O O Od O
g 0O O 0
Liner: O a [} O
O O 0O O

Drive Shoeused [ Inside [J Outside [#) None
Final location of shoe(s)_140"

(7) PERFORATIONS/SCREENS
[A Perforations Method Star
[3 Screens Type Material
From To Slot Number Diameter Tele/pipe Casing Liner
. size
20 25 mm 75 PS a4 0O
32 60 1x3/8 | 560 PS g D
79 85 1x3/8 [100 PS A O
105 108 1x3/8 | 60 PS g a
129 134 $x3i8 [100 P$ 0
(8) WELL TESTS: Minimum testing time is 1 hour
A Pump [ Bailer O air [ Flowing Artesian
Yield gal/min Drawdown Drill stem at Time
130 gpm 13.40 3.5 hours
well output fluctuate
Temperature of water 50 Depth Artesian Flow Found

Was a water analysis done? [] Yes By whom
Did any strata contain water not suitable for, m‘VE D [ Too little
[ salty [0 Muddy [ Odor []Colore

Depth of strala:
MAY-1-1-2008

{9 LOCATION OF WELL (legal description)

County Lane

Tax Lot 200 # Lot

Township 18 S Range 3 W WM

Section 28 NW 174 _NW 14

Lat ° ! "or . {degrees or decimal)
Long ° ! "or . (degrees or decimal)

Street Address of Well (or nearest address) Near 81593 N. Coburg Road
Eugens, OR 97408

(10) STATIC WATER LEVEL
2 _ _ ft below land surface.

ft. below land surface.

Date 1-19-09
Date

Artesian pressure Ib. per square inch ~ Date

{11) WATER BEARING ZONES

Depth at which water was first found 10"

From To Estimated Flow Rate SWL

10 34 75 gpm 2

a4 138 100 gpm 2

(12) WELL LOG Ground Elevation

Material From To SWL

_topsoil 0 5 2
sand/gravels 5 60 2

clay, tan 60 79 2
sand/grave|s 7% 81 2

clay, wisand/gravels 81 B4 2
_clay, red 84 94 2

clay, tan red 94 108 2

clay wisand & gravel 105 108 Fi

clay, tanired 108 130 2
_clay, tan wisand & gravel 130 134 2

sand, cemented tan 134 138 2

tuffs, dark grey 138 140 2

Date Started 1-12-09 Completed _1-19-08

{anbonded) Water Well Comatructor Certification

| certify that the work [ performed on the constrction, deepening, alteration, or
abandonment of this well is in compliance with Oregon water supply well
construction standards. Materials vsed and information reported above are true to
the best of my knowledge and bejicf,

WWC Number Date

Signed
(bonded) Water Well Constructor Certification

1 accept responsibility for the construction, deepening, alteration, or
abandonment work performed on this well during the construction dates reported
above. All work performed during this time is in compliance with Oregon water
supply well construction standards. This report is true to the best of my knowledge
and belief.

ORIGINAL - WATER RESOURCBg BoHEN BT
SALEM, OREGON

FIRST COPY - CONSTRUCTOR

06/16/2004

SECOND COPY - CUSTOMER



E Oregon W: e B i) Ligin
wHo ‘.‘.‘-‘k‘!',lz 2 5 . ‘ 1
. * Application: G 1726 .
* Current contact information
b Permit: € 1580 document
OWNER;
b CITY OF COBURG ¥ Certificate: 37211 document ; paper map
COBURG, OR 97401 b Signature: 12/22/1970
b Type: QOriginal
* Order(s)
Water Right Information (Click to Collopse Order Origin Volume-PageiSlgnature]Description
> EXTENSIONS
OF TIME FOR
Status: Non-Cancelled Speclal L-4/L 3/10/1966 | cepTAIN
County: Lane b PERMITS
File Folder Location: Salem b :MLWL!' Wtf e Mm in iahts in the Same Area
¥View Places of Use from Watar Rights in the Same Area
Wwatermaster District: 2 b View Reported Water Use

£ e pen s ol T s o o o o ST e
Scarinea ocuments {Citck to Expand...)

{Click to Celiapse...

P POD 1 - WELL NO 3 > MCKENZIE RIVER

P rmemdeat saf 1 leem ppess i e e r
rlacei{s) or Use iClick to Collapse

Add TRS grouping

b Use - MUNICIPAL USES
{Primary); Priority Date: 4/19/1960

-No genealogy racords avallable for this water right, try the family link below Instead.

View Water Rights in same Family Report Errors with YWater Right Data



CEMITHICATE MO, 29501

:”“-"Gt!v:@ L EY R
~- AP18 196D I R

1 ENGIHEERSTAIE En HEER
RN 3 o TR & ket 0. 1580

APPLICATION FOR A PERMIT

To Appropriate the Ground Waters of the State of Oregon

City of Goburl
Colrg
(Pestalfies Addrase)

state of Orsgon . do hereby make application for a permit to appropriate the
following described ground taters of the state of Oregon, SUBJECT TO EXISTING RIGHTS:

1f the applicunt is g corporation, give date and place of incorporation

1. Give name of nearest stream t0 which the well, tunnel or other source of water development is
situated ............MoKenzie River

(.'.'.’;;;......A...J...A-.-..A.............,......................... e e

tributary of .. Willamette River

2. The amount of water which the applicant intends to apply to bcneficul [T . eubie
feet persecond or .. B94)........... gallons per minute. .

3. The use to which the woter is to be applied is ... Minioipal weter supply for
.water users in. the Qity of Coburg,

'
4. The well or other source is located 957« 7. S. 67‘"‘30 E' B (A )'rom the Scuthwest

wik) o
cornerof ...

Imw-uhﬂm)

_Range 3 West of the Willsmette Meridian, Lane County, Oregon.“

(if proferable, mmmmb-ﬂ--r

R e e cah M e Bu" e e

being within the _EBg of the NE}  ,f5ec.. 32 Twp 16 8. g3 W
W. M., in the county of ... 1ane

5 TRE . . v ot e e« " tobe.
{Caral or pipe Iime)
in length, terminagtinginthe .. . . .. . ... . - of See. . . . , Twp.
- 1Smaliest legnl sutdivimoni
R... ... ...,W. M, the proposed location being shown throughout on the accompanying map.

6. The name of the well or other works is . C1%Y of Coburg Well No, 4

DESCRIPTION OF WORKS

7. If the flow to be utilized ix artesian, the works to be used for the control and conserration of the
suppiy when not in use must be described.

8. The development will consist of . ... ORO.WEBLL e e _having a

~ {Give sumber ol wells, Nllmll ml
digmeter of .. A& .. wnches and an estimated depthof .. 69 feet. It s estimated thar 6%

feet of the well will require .. = .BY9O@A ... .. casing. Depth to water table is estimated . 15%
(Kinad) (Fawn)

i




1580 -
CANAL SYSTRM OR PIPE LINZ—
[ A (l,-ab! dimensions ot ench point of canal where materially changed in size, stating miles from
Nosdgute. At Nendgute: WAt on t0p (8 WRLEr HRE) ... oo e " J608; Width on bottom

feet fail per ome

_ miles from headgate: width on top (at water line)
——— AR 7L R feet; depth of water ...
feet fall per one thousand feet.
{c) Length of pipe, ft.; size ot intake, . . v o im; in size at ft.
from intake ..o cwinenn, i size at ploceof ute....... ... ... .. in.; difference in elevation between

intake and place of use, ..o e . Jtu I8 grade umiform? ... .. ... 1 Estimated capacity,

16. 1f pumps are to be uaed, give size and type ...20 AP Vertical Turbine

Give horsepower and type of motor or engine to be used .. Have not purchased pump set.

11. If the location of the well, tunnel, or other development work i less than one-fourth mile from a
natural stream or streamn channel, give the distance to the nearest point on each of such channels and
the difference in elevation between the stream bed and the ground surface ot the source of development

12. Location of area to be irvigated, or place of use Mrindt g 1004 Set ’1/)/ (:'!T‘;’“f Cotie

N.ora &oor W of Sectloni Torty-sere Tract
" - Wlr.aatis Mersdian

LY 2 MEE MR,
SEL NB

1Y more spate Teguired, attsth separate abest)

Character of 20il ... ... oo

Kind of crops raised




15, Condamumtion work will begia ow or befere MIT_1s 2240
18, Comstyuciios wevd will he sompleted on or bejore Iy ), 1980
1. The watir will be sampletely applied to the proposed use on or defore .. TURS. 1o ARRQ....

1. 1f the grousd weter supply is supplemental to en existing water supply, identify any applé-
mmﬂlmmwdﬂwmwwwm.mdewmmwm

applicent. .._Rel) Ro.ls Baghstraticn. Ho. Gi-1240,. Certificate No, Gh-1198 . . ...
e B NoOa 2= Ragistrution Ho. GH-1<£39,

P
L._,“;’. Dt i
{Rigmatwy o oppllennt)

STATE OF OREGON,

County of Marion,
This is to certify that I have examined the foregoing application, together with the accompanying

maps end data, and return the 5ame for ... ..ol e

In order to retain its priovity, this application must be returned to the State Engincer, with correc-

tionsonorbefore ... ...y 18

WITNESS my hand this .. .. ... .. day of

STATE ENGINEER




l!‘merouaon PXRMIT
" Comtyof Morion, . ).

' Thia o to cersfy thw T hove euemined the foregoing epplication and do hereby grant the same,
SUBJECY TO EXISYING RIGHTS end the foliowing Umitetions and conditions:

The vight herein proxted iz Bmited to the amount of woter which can be applied to beneficial use and
shall not azcerd .. 056 cubic faet per sscond measirad at the point of diversion from the well or
mo}mmﬁnﬁmh'ﬂnaﬁmhmofméuh other water weers, from Woll No, 3,

The wee to which this water is 1o be applied s ... MuEicipal

1f for irrigation, this appropriation shall be limited to ..~ ... ... of one cubic foot per second
or itz equivalent for each acre irrigated and shall be further limited to o divertion of ;mt toexceed . ..

acre feet per acre for edch acre irrigated during the irrigation season of each year; ... ... ... ...

and shail be subject to such reasonable sotation system wa moy be ordered by the proper state officer.
The well shall be cased as necessary in accordance with good practice and if the flow is artesian

the works shall include proper capping and control valve to prevent the waste of ground water.

The works constructed shall include an gir line and pressure gauge or an eecess port for measuring
line, adequate to determine water level elevation in the weil at all times.

The permittee shall install and maintain o weir, meter, or other suitable measuring device, and shail
keep a complete record of the amount of ground water withdrawn.

The priority date of this permit is ... MEELL 19, 1960

Actual construction work shall begin on or before . ....gune 6, 1961 and shall
thereafter be prosecuted with reasonable diligence and be completed on or before October 1, lyél

Complete application of the water to the proposed use shail be made on or before October 1. 19 &2

ceeg

1 QRN

Ground Water Permits on page . 22 " .

A M

el

OF OREGON

PERMIT
TO APPROPRIATE THE GROUND
Stater Prinling #8010

Eide oelock ......

onthe /7 f! day of ...

Application Ne. G-/?RL
/5%0
WATERS OF THE STATE

Permit No. G-... /29
Thiz instrument was first received in the

Drainage Basin No. 2 page oz

Recorded in book No.

office of the State Engineer at Salem, Oregon,

Returned to epplicant:

1962 ., at .
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Permit A—iM--1-70 : EP+{5455-118

STATE OF OREGON
COUNTY OF  LANE

CERTIFICATE OF WATER RIGHT

This ¥3 to Certify, thee oIty oF cosoes

aof Coburg ., State of Oxegon ; has made proof
to the satisfaction of the STATE ENGINEER of Oregon, of a right to the use of the waters of
wWell No. 3

a tributary of McKenzie Eiver (Willsmette River) for the purpose of
municipal
under Permit No. G-1580 of the State Engineer, and that said right to the use of said waters

has been perfected in accordance with the laws of Oregon; that the priority of the right hereby
confirmed dates from April 19, 1960

that the amount of water to which such right is entitled and hereby confirmed, for the purposes
aforesaid, is limited to an amount aciuelly beneficially used for said purposes, and shall not exceed
0.31 ocubic foot per second

or its equivelent in cose of rotation, measured ot the point of diversion from the siream.
The point of diversion is located in the NEW NEX, as projected within Diamond DLC I4,
Section ¥2, T. 16 S., Be 3 W., Wa M. Well located South 67° Q0', East 357.79

feet from the SW Cormer, Iesac Van Duyn DIC 61.
The amount of water used for frrigation, together with the amount secured under any other

Tight existing for the seme lands, shall be limited 0= « = = = = = = of one cubic foot per second
per acre,

and shall

conform to such reasonable rotation system as may be ordered by the proper state officer.
A description of the place of use under the right hereby confirmed, end to which such right is

appurtenant, is as follows:

2, Sagm
¢* Bug

Secticn 33
T, 16 Sey Re 3 Way We M,

The right to the use of the water for the purposes aforesaid iz restricted to the lands or place of
use herein deseribed.

WITNESS the signature of the State Engineer, affived
this date. December 22, 1970

CERIS L. WHEELER
State Engineer

Recorded in Siate Record of Water Right Certificates, Volume 29 ,page 37211



b Application: G 4283
P Permit: G 4032 document , paper ma

* Current contact Information

OWNER:
CITY OF COBURG v Certificate: 44837 document , paper ma
BOX 328 CITY HALL P Signature: 10/17/1977

COBURG, OR 97401 P Type: Original

P View right with Web Mapping
Risht Information (Click to Collanse...) P View Places of Use from Water Rights in the Same Area
S ' b View Reported Water Use

Status: Non-Cancelled
County: Lane

File Folder Location: Saiem
Watermaster District: 2

[ P B Y S E b B o g rd
Scannedg DoCUMments {'t SICK 10 2XPant...

=1 of Dversian s o
3} OF LMvVersihon {Chich to G liapse...}

Add TRS groupin:

P Use - MUNICIPAL USES
{Primary); Priority Date: 3/18/1968

{Glick to Gollapss

o penealogy records avallable for this water right, &y the famliy link below Instead.

Vlew Water Rights in same Family Report Errors with Water Right Data



'% g e‘E IVE D “TETIFICATE. NO!_ LR T . {;"' JAl QH,D.,‘ LJ

DEL.- 11 W67 PR
h A-ﬁ iz .\lv.NE-— S’:“‘L |:-'fl -:".(J-' "z = ??
SALEM CHEGON Permit No. G-..._G 4032 freon y
7
APPIJCATION FOR A PERMIT

To Appropriate the Ground Waters of the State of Oregon

L BAEY. 08 Qoburg
am:uu-ﬂn-» ’
of e Gity. Hall, cnbnr% county of Lane

state of Qregon , do hereby make application for a permit to appropriate the
Jollowing described ground waters of the state of Oregon, SUBJECT TO EXISTING RIGHTS:

If*he applicunt is & corporation, give date and place of incorporation
_.Jupe. 1906, wcobur.g, Oregon

1. Give name of nearest streatn to which the well, tunnel or other source of water development is
R MoKenzie. River

(Wame of siroam)

tributary of ... hdkhamette River

) " 2. The amount of water which the applicant intends to apply to beneficial use is .0.67....... cuble
feet per zecond or ..._..300......... gallons per minute.

3. The uze to which the water is to be applied is ..............mnlaipal

4. The well or other source is located .. TT:. ft. . K -y ond {1 S s E eeen jmn the ... SW
corner of .“.the...H4..A.,.naxj.a....._....-......................“..DLG...H.q.._..m....L_tm".mll...is.._apn;m;mtely
{Bection or cubdivision)
~351.feet. South end.1l2l. feet. weat of the N.. E. . corner. of  Section 29)
& stve nd bearing o section ] . -

Inmsmmnm'ﬂ!.nﬁnml;-‘ T whaet H ]
being within the NE. 2.0f the NE.% of Seec. .29 Twp... 168 R .34 ___

- -

W. M., in the county of Lane .
5. The w........RiROLLNG. . T 0,05 miles

Cansl or pips line)

.1. . . : Lo
in length, terminating in the NE. 3 Qf mf...lg.% of Sec. ....2%9......, Twp. ... 168,

R...3W.., W.M,the proposed location being shown throughout on the accompanying map.
6. The name of the well or other works is ..............Caburg Well..No...3..(Seara} . .

DESCRIPTION OF WORKS

7. Ij’theﬂowtobeuulwedumunan,thcwoﬂutobemedfmthecontfolmdcmmatmofthc
aupply wheunotiume must be described.

i i 11
8. The development will consist of .....00&. ..dn;l.llad ad wall. o having & _

diameter of .....12.......... mches and an estimated depth of .......201..... feet. It us estimated that ..201....

feet of the well will require ..Q.E.E..J.ﬁgmh_.,.m.eauiaa. Depth to water table is estimated m.ﬁ.i;f-%e.t.
R on. Hovenber. U, 1983 e, ‘ b L

- g LR

GH—  —35M

AW B " LR L T em D [



CANAL SYSTEM OR PIPE LINE— - , G 4032
9. (a} Give dimensions at each point of canal where materially changed in size, stating miles from

headgate. At headgate: width on top (at water line) feet; width on bottom
S——— YU X —— Y feet foll per one
thousand feet.

(B} At oo iles from headgate: width on top (at weter line)
rriererrstresirmenes JEEE; Width on bottom .......ceccerrone.. fe€8; depth of water ... ... feet;

grade ... ircirneesens f€0F fall per one thousand feet.

(c) Length of pipe, wcu250..coomnn. Ft.; 8ize at intake, ..o, in; in 8120 OF oo Jo

" $OM ARLEKE oo B 8128 at Place of use ......Bivooroocnen. in.; difference in elevation between

{ntake and place of use, ........0 : ft. Is grade uniform? .___Y08...c.... Estimated capacity,
e Da AT e sec.ft. . . .
10. If pumps ave to be used, give size and typedoopuall. turbine. pump,..10-inch bowls, ‘
—Dbstage,..300. gpm. st 152, feet of head, 95 fook.setiing
. Give horsepower and type of motor or engine to be uzed ....20 Horsapouer..electris.mofor.

11, If the location of the well, tunnel, or other development work iz less than one-fourth mile from a
natural stream or stream channel, give the distance to the nearest point on each of such channeis and
the difference in elevation between the stream bed and the ground surface at the source of development

2. Loouﬁon of area to be irrigated, or plwe of use . {Municlpai-88PPicoaOE o mr———

s 'm:;‘:-:a:,‘.'h Sestion Lbsshia ™ e Ersaied
148 k\'8 20, 21, 23 ( pll of the
8 W 7,28, 29 liated santinne
" " 32, 33, 34 ara in future
178 “_!‘d : Il _aamga_ana.a)
(2 more spuse rogaired, stiath BparRie sheel) <
v e “___ii}”; L .

Kind of erops raised




MUNICIPAL SUPPLY—
13, To supply the city of Coburg

# .. BDE ... county, having a present population of 200

ond an estimated population of ....28520 in 1925

5 - ANSWER QUESTIONS 14, 15, 16, 17 AND 18 [N ALL QASES

o i, Esti $.30,000 .
mw“%n

{16, Coummmmmmwbcfm Qgtober 8, 1963

[V

16. memonworkmliompleudonorbefm cormirrear A ADE.. J.+...1961L
was

17. The water ¥XWS& completely applied to the proposed use on or before .. ..-mlx..l....lﬂ.ﬁh........ ,

15. If the ground water supply is supplemental to an existing water mppty, idcnﬂfy eny appli-

cation for permit, permit, certificate or adjudicated right to appropriate water, made or held by the
applicant. Gnmrina.taa__ﬁmll&'?..._md_.ﬂﬂ:llgﬂ,jﬂrzni.t...ﬂ.-.-J.SﬁD,..and.._appllnat.ion

~Lor.pacnlt. for. Coburg Well. NQ. .t

‘ﬁ 2 CLty, of f%rg

Raleigh E. Manlw

Remarks:

meps and data, and return the same for

STATE OF OREGON,

County of Marion, !“'
This is 2o ceriify that I have examined the foregoing upplivation, together with the accomipanying

In order to retain its priority, this application must be returned to the State Engineer, with correc-

tions on or before _ J I me

WITNESS my hand this ....... day of ... n....

" wenelha.uell was. drilled,. tha.pomp.installed.and thei. water..appropristed 1n
—1963..and_194)) :

R T
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; ' STATE OF OREGON, PERMIT

County of Marion,

Thiz is to certify that I have examined the foregoing application and do hereby grant tiu'iame.
-SUBJECT TO EXISTING RIGHTS and the following limitations and conditions:

The right herein granted {s limited to the amount of water which can be applied to beneﬁcﬁl use and
shall not exceed ...........Q0a67......... cubic feet per second measured st the point of diversion from the well or
source of appropriation, or its equivalent in case of rotation with other water ussrs, from .. WAk Nes. 3 ___

e

3 ~ The uie to which this water iz to be applied {s ... sinicipal,

3

If for irrigation, this appropriation shall be limited to s=me=—ev=—e= '

of one cubic foot per second
or iﬂlqu;iuulent for each acre irrigated and shall be furtherlifr.l#ed to adiversion of not to exceed ...
mfcetp&umj‘ormhmifﬁgated during the irrigation season of each year; - *

. ?‘;: ; and shall be subject to such rexsonable rotation system az may be ordered by the proper state officer.

The well shall be cazed as necessary in accordance with good practice and if the flow is artesian
the works shall include proper capping end control valve to prevent the waste of ground water.

The works constructed shall include an air line and pressure gauge or an access for mmrl
line, adequate to determine water level elevation in the well at all times. e i

i The permiitee shall install and maintain g weir, meter, or other mitablc mauuﬂng device, and shall
hupaeompleunoordoftheumntofmdwuerwuhdmm . ‘

The priority date of this permit iz March )8,.1968
Actual construction work shall begin on or before ... ommmlm —— 7 )

thereafter be prosecuted with reasonable dlliymc and be coinplcted on.or, bcfore October 1, 1970,
- Complete application of the water to tM'pmpoud uu lhall be made onor before October 1, 9.7%__
- WITNESS my hand this ... 2379 day Y J— - October 2

‘—Zm&afum

&;g; EE gi 5 gia %‘Ege
NES TR R LS ¥,
Vol EEeBl:d | I B
c| SCERIE EN 4 Chss o p
s BEsEIE F o] '8 31 é’%h)'
-E.s..nsga‘a R 1 --I:é"E HER
TR R N SR B RN
¥ B '_.E\g . ¥ {Ek g%\
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" PSMILA—SM-TA o SU SPA2050.000""

STATE OF OREGON

COUNTY OF LANE

CERTIFICATE OF WATER RIGHT

This Is to Cextitp, Tnat  crry oF cosure

of Box 328, City Hall, Coburg , State of Oregon, 97401  , has made
proof to the satisfaction of the Water Resources Director, of a right to the use of the waters of

Weli No. 4

o tributary of McKenzie River for the purpose of
municipal
under Permit No. {3.4032 and thet seid right to the use of said waters has been perfected in

accordance with the lows of Oregon; that the priority of the right hereby confirmed dutes from

March 18, 1968
that the amount of watler to which such right iz entitled and hereby confirmed, for the purposes

tforesaid, is limited to an amount actuelly beneficially used for said purposes, and shall not exceed
0.10 cubic foot per second

or itz equivalent in case of Totation, measured at the point of diversion from the stream.
The point of diversion is located in the NE% NE%, as projected within H. A, Davis OIL.C
41, Section 29, T. 16 5., R. 3 4., W. M., 77 feet North and 74 feet East from
the SW Corner, H. A. Davis DLC 41 )

The amount of water used for irrigation, together with the amount secured under any other
right existing for the same lands, shail be limited {0 -wwr~w=-==—-=of one cubic foot per second
per acre,

end shail
conform {o such reasonsble rotation system as may be ordered by the proper state officer.
A description of the place of use under the right hereby confirmed, and to which such right
L uppurienont, iz a5 follows:

NiPs NW;
As projected within H. A, Davis DLC 41 & Robert B. Cochran DLC 42
Section 28

NE: NEg
As projected within H. A. Davis OLC 41, Robert B. Cochran
DLC 42, John James Brown DLC 56, & Mannaweather Brown DLC 53
Section 29
7. 16 5., R. 3 W., W. M.

The right to the use of the water for the purposes aforesaid is restricted to the lands or place
of use herein described. and is subject to the evisting minimm flow poTicies

established by the Water Policy Review Board.
WITNESS the signatu™» of the Water Resources Director, affixed

this date. October 17, 1977

o] BmES,_E.. SBXSON
Water Resources Director

Recorded in State Record of Water Right Certificates, Vo'ume 36 - PO0€  A44B37

Ay e at o e



. b Application: G 4284
- Qurrant contact information

P it: G 4 .
OWNER: ermlit: G 4033 document . paper map

p CITY OF COBURG * Certificate: 44838 document , paper
PO BOX 328 CITY HALL

P Signature: 10/17/1977
COBURG, OR 97401 b Type: Original
b View rlght with Web Mapping
Water Right Information (Click to Celtapse...) b View Plac m Water Righ he Same Area
' I View Reported Water Use

Status: Non-Cancelled
County: Lane

Flle Folder Location: Salem
Watermaster District; 2

< vl ) [T 1 VER ol b I 1

wcanned Uocumenis {Glick to E d...)

Baindfel Af Divere me 200 el P | . y
Ol -:.lf.-:‘.g‘ O Diversion el fo Colapae,..)

b POD 1 -WEFLLNOS > MCKENZIE RIVER

A in

I Use - MUNICIPAL USES
{Primary); Priority Date: 3/18/1968

senealogy {Click to Coilapse...)

—No genealogy records avaliable for this water right, &y the famlly link belovr Instsad.

View Water Rights In same Family Report Errors with Water Right Data



i .im-l 16 16 ™~
DEC 11 1367 ; : ~
TATEE ENGINEER cnmens . SAERE LI

saLE. R Permit No.G-..G. 4033 _

APPLICATION FOR A PERMIT

To Appropriate the Grournd Waters of the State of Oregon

f@méms@ E’“’F“’-ﬂ

1, o City of Coburg
mu_nodmlhnn
of Gity Hall, Coburg county of ... Lans
(Postoition Address) i -
state of Oregon , do hereby make application for a permit to appropriate the

Jollowing described ground waters of the state of Oregon, SUBJECT TO EXISTING RIGHTS: .

Ifthcupplic;uthhcorpomﬂon. give date and place of incorporation
June -1906, Coburg, Oregon

L nl

1. Give nome of nearest stream to which the well, tunnel or other source of water development is
situgted oo MoKonzde River o=

(l!‘--.llh-n)

tributary of Millamatte River . .

) "2, The amount,of water which the applicant intends to apply to beneficial use is .....1.a2d...... cuble
feet per secondor ...500 .. gollons per minute.

3. The use to which the water is to be appliedis .............. munlelpel

4. The well or other source is located . 61.5%.. ft...B.. and 520% g E-.. from the .8U. .

+ .

corner of ..Iahn...Dlamon.d..DLc...#hlL.(mll..1a-_a.pgznx....l59_9-._£.tv_u,....a.n.d.-.'za.?..-...t:h....

wlls.0f. the. 8. E.. Corner. of. Sectlon..32)
‘ a wive and 1

4o seetion corner) o
. : LXA
(I thera i more than one well, each muat be Use '-..m ' - - ‘\.-"‘
being within the . NE. 2. 0f the SE + . of Sec. .32 .., Twp... 168 . R.....34. -
W.M.,hthecmmtyof Lane. - *
5. The plpeline _— U 7% I + W | miles
{Canal or pips lina)
in length, terminating in the .BH...%..nf...tha._w_i.............................. of Sec. .33 rmm.nn , Twp. 168

R.... 3., W. M, the proposed location being shown throughout on the accompanying map.
8. The name of the well or other worky is ... ... .Goburg Well No..l
.|.<

DESCRIPTION OF WORKS

7. If the flow to be utilized is artegian, the works to be used for the control and conservation of the
aipply when not in use must be described.

, dni 11
8. The development will consist of ............ .nna.ig:iﬁillgg.# e having e .

diameter of ... 12 . wches and on estimated depth of QL. feot. 1t 15 estimated that ..17.3.... )

feet of the well will require . 2. 1n.nh ataal ...... cazing. Depth to water table is estimated ;L.j,h“%e.g.t
on_ September 11, 1963. .

S Eoar i h
Avcrreg

Q1= -5



. CANAL SYSTEM OR: PIPE LINE— G 4033
9. (a} Give dimensions at each point of canal where materially changed in size, stating miles from

headgate, At headgate: width'on top (at water Hne) feet; width on bottom
[ETPR— ' | 11 'depth Of WALLT ...oeerrecreerramrasinasesnenas f€EE; grade feet fali per one
thousand feet.

(D) At cemeimeerocscnn. Miiles from headgate: width ox top (at water line)

.......................... feet; WIdEh On BOLEOM. wemsrees oo fest; depth of woter . L. faet;

grade...........crececrernron fe€t fall per one thmand feet.

{c) Length of pipe, .....,.._..RQQQ_:._... ft.; slze at intake, ......Huwrersen. in;insizeat ... ft
FrOom IRLaKE ...oooomeneeemereeremnsereen {n.; size ot place of use ... f..........co.. in.; difference in elevation between
N ,

intake and place of use, L ft. Is grade uniform? ... Y@H...... ..., Estimated capacity,
O WP I, sec. ft. .

10. If pumps are to be used, give size and type .deapusll.tuzblas.pump,-.L0.-Lnck-bowls, 5

. 2] . .
,mga,_.soﬁ..g;m..@..1.96...feat..o;c...ha‘ad,..&;ﬁ'mt..ga.ug;gs ‘ ‘
Give horsepower and type of motor or engine to be used .....3.0...H§.I‘.aapo.w.ez...Elentr.ia..Hotnr .

11. If the location of the well, tunnel, or other development work is less than one-fourth mile from a
natural stream or stream channel, give the distance fo the neavest point on each of such channels and
the difference in elévation between the stream bed and the ground surfoce at the source of development

12. Location of area to be irrigated, or place of use ..{Municipal service area) .~ _
Tommhls ﬁ“n_l“_ Cedtm, ' mm ,'{-.'.":m
168 3w. |20, 21, 2 (a1l of this
" n PR S 1 ligted sec.tion
" "
178 Y
(I mere weoe required, ailach mparate shesl) - .
i o e e "._.___:”.. :‘.S o

Kind of crops raised
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~ MUNICIPAL SUPPLY— ,
© 13, To supply the city of -evrmrnrenr..CODUTE

in Lane... county, having a present population of 900_
" end an estimated population of 6850 . . in19.95

h] ANBWER QUESTIONS 14, 15, 18, 17 AND 18 IN ALL CASES

=~ 14, Estimated ‘cost of proposed works, $_.10,000i........... .
. 15. connmcnmmrkmmorwm 8/13/63. . .
—:IE. Corutmctmmr;alnmxmpma on orbefore Janusry. ., :i'%h
17. The water TR S& completely applied to the propored use on or before .Jenuanry..1, 194/,

: 13. If the ground water supply is supplemental to an ezisting water supply, ldentiiy rmw appli-
cation for permit, permit, certificate or adjudicated right to cppropriaie water, made or held by the

applicant, .Cortificntas GR-1197 and GR-1194,. . Permit G=1580 end spplicatlon
aeelOl.permit Loy Coburg. Wall. No...3s

c of Cobux

— Bt

" mthe well.was.drilled,. She. pump installed. .and.the water  approprigted
—4n 1943. . The.munieipsl system uses. the gomplete cepgelty of the installet
e donfor--bensficlal.use.,. . Bi r}aLmdf_..ﬁor..mﬂanna._o.t.-a_mm_m;ghh._n erti-,
——ficate sen.ba_taken. up st any.time.

STATE OF OREGON,
3.
- County.of Marion,
This is to certify that I have examined the foregoing dpplication, Tgether with the accompanying

maps and data, and return the same for

In order to retain its priority; ths application must be returned to the State Engineer, with correc-

tions on or before s B
WITNESS my hand this .._. 8aY Of momemeeeanne ) -
¥
STATE ENCGINEER
By -
ABIISTANT

<t et T . S te e Lol edmans B LA R
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STATE OF OREGON, “PERMIT

County of Marion,

This iz to certify that I have examined the foregoing application and do herebﬁ‘ grant the same,
SUBJECYT TO EXISTING RIGHTS and the following limitations and conditions: .

The right hevein granted is limited to the amount of water which can be applied to beneficial use and
shall not exceed ........... Lol cubic feet per second measured ot the point of diversion from the wéll or
source of appropriation, or its equivalent in case of rotation with other water users, from .. WML N ...

The use to which this water is to be applied is...... .mn:lnipnl

If for irrigation, this appmpricﬁon shall be timited to _ of m cubic foot per second
or its equivalent for each acre irrigated and shall be further Himited to ¢ diversion of not 20 exceed ...

acre feet per acre for each acre irrignfed during the irrigatior season of each yeor;

and shall be subject to such reaszonable rotation system as may be ordered by the proper state officer.

The well shall be cased as necessary in accordance with goo and if the flow is artesion
the works shall include proper capping end control valve to prwem the waste of ground water.

The works constructed shall include an air line and pressure gauge or an access port for measuring
line, adequate to determine water level elevation in the well at all times.

. The permittee shall install and maintain a weir, meter, or other suitable memnn.y device, and shaill -
kupceompuu record of the amount of ground water withdrawn, -

The priority date of this Permit 18 ... BTSN 18, 1968

Actual construction work shall begin on or before _..October. 23, 1969 ... £0d shall
thereafter be prosecuted with reasonable diligence and be completed on or before October 1, 1970 ..

“." Complete applicotion of the water to the'prapored use shall be made on or before October 1, 18..TL _

-~
L]
-
e
»
LY

© WITNESS my hand this ..23K0..... day of ..o October 27 ...
B T8
S R e ‘ ; SRR o
\i]ggi Eg E‘g B A b
48| 8 133 EREE B
X =N x ;Qt | 53, ) E
SELL IR RS F LY
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STATE OF OREGON ‘|I
COUNTY OF LANE'

. ERTIFICATE OF WATER RIGHT

Thiz Ig to Certify, Tha CITY OF COBURG

of P. O. Box 328, City Hall, Coburg , State of .oi'egml‘: 97401 ,’has made
ﬂ_?futo tlée satisfaction of the Water Resources Director, of a right to the use of the waters of

e D.

o tribytary of “cKenzie River for the purpose of i
mun'lcwﬂu

= am s er e .._ﬁ-..-.\n-a--.-.._!m-.-«n.du...,_,

under Permit No. (.4033 and thut said right to the use of said waters has been perfected in
accordance with the laws of Oregon; that the priority of the right hereby conjirmed dotes from

arch 18, 1968
'ghathlth% omotnt of water to which such right is entitled and hereby confirmed, for the purposes

aforesaid, is limited to an amount actually beneficially used for said purposes, and shall not exceed
0.30 cubie foot per second

or its equivalent in cese of rotation, measured at the point of diversion from the stream.
The point of diversion is "ocated in the NEy SEX;, as projected within Jonathan Thomas
DLC 60, Section 32, T. 16 S., R. 3 W., W. M., 615 feet South and 520 feat
East from the 5W Corner, John Diamond DLC 44

The emount of water used Jor irrigation, together with the umount secured under any other
right existing for the seme londs, shall be lmited 10 oo eeeo ——e 0f One cubic foot per second |
per acre, i

end shall

conform to such reasonable rotetion sysiem as may be ordered by the proper state officer,
A description of the place of use under the right hereby confirmed, and to which such right
is appurtenant, is as follows:

SEE NEXT PAGE
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S\ Sk
As projected within Isaac Van Duyne DLC 61
Section 28

Sk SEYy
As projected within Nancy Ferguson DLC 43,
Mannaweather Brown DLC 58, & Isaac Van Duyne DLC 61
Section 29

N NE
As projected within Mancy Ferguson DLC 43, John
Diamond DLC 44, Mannaweather Brown DLC 58, & Isaac Van Duyne DLC 51

5B} NEx
As projected within John Diamond DLC 44
Section 32

N
As projected within John Diamong% m§ﬁ;,;44 and Isaac Van Duyne DLC 61

NW; SE%
Both as projected within John Diamond DLC 44
and Jonathon Thomas DLC 60
Section 33
T. 16 5., R. 3 4., W. M.

The right to the use of the water for the purposes aforesnid is restricted to the lands or place
of use hereln described. and {s subject to the existing minimum Flow policies

established by the Water Po‘lil% Review Board.
WITNESS the signature of the Water Resources Direcior, affixed

this date. October 17, 1977

James E, Sexson
Water Resosirces Director

Recorded in State Record of Water Right Certificates, Volume 36 , page 44838

i

hn



ortact Inform:

% Current contact information

OWNER:

CITY OF COBURG
PO BOX 8316
COBURG, OR 97408

Status: Non-Cancelled
County: Lane

Flle Folder Location: Salem
Watermaster District: 2

b POD 1 -AWELL > MILL SLOUGH
b POD 2 - A WELL > MILL SLOUGH

Place(s) of Use {Glick to Collapse

P Use - MUNICIPAL USES

(Primary); Priority Date: 12/16/1994

Genealogy

View Water Rights In sama Family

{Ciink to Gollapss ..s

b Application: G 13877

¥ Permlit: @ 13183 document . paper map

b Signature: 7/28/1997

Permit Workflow
Action Date Result Complete
Permit Issued 7/28/1987
Compieton Date [C Date] 10172001
b Extersicn Application Recelved 8/6/2003 ANN REEC|
Extenslen Comment Period Ends 8/19/2003 ANN REEC)
Extanslon PFO 315 Issued 5/13/2006 | Fropose to Approve [ANN REECH
Extension FO Issued 8/18/2006 |Extencded ANN REECI
Extended Comgletion Date [Extenslon C Date] |10/1/2020 ANN REECI
¥ Order{s)
Order Oigin|Volume-Page |Signature | Description
b Speciat 85-330 2/14/2011 |T-11252 APFROVING POA
Special 89-131 3/21/2013 WMCP FOR THE CITY OF COBURG
¥ Transfer(s)
p Jransfer |Tranafer type Status
T11252 ()| Permit Amendment | Approved
b View right with Web Mapping
b Yiew Places of Use from Water Rights In the Same Area
b Vlew Reported Water Use
Add Tl in

Report Errors with Water Right Data



STATE OF OREGON
COUNTY OF LANE
PERMIT TO APPROPRIATE THE PUBLIC WATERS
THIS PERMIT I8 HEREBY ISSUED TO
CITY OF COBURG

PO BOX 8316
COBURG, OREGON $7408

(541) 485-6266

The specific limits and conditions of the use are listed below.

APPLICATION FILE NUMBER: @-13877
SOURCE OF WATER: A WELL IN WILLAMETTE RIVER BASIN

PURPOSE OR USE: MUNICIPAL USE

MAXIMUM RATE: 2.0 CUBIC FEET PER SECOND
PERICD OF USE: YEAR ROUND

DATE OF PRIORITY: NOVEMBER 16, 1994

POINT OF DIVERSION LOCATION: NE 1/4 SE 1/4, SECTION 32, T16S, R3W, W.M.;
615 FEET SOUTH AND 520 FEET EAST FROM THE SW CORNER OF JOHN DIAMOND DLC

44
THE PLACE OF USE IS LOCATED AS FOLLOWS :
WITHIN THE CITY OF COBURG SERVICE AREA

Measurement, recording and reporting conditcioneg:

A. Before water use may begin under this permit, the permittee
shall install a meter or cother guitable measuring device as
approved by the Director. The permittee shall maintain the
meter or measuring device in goeod working order, shall keep a
complete record of the amount of water used each month and
shall submit a report which includes the recorded water use
measuremente to the Department annually or more frequently as
may be required by the Director. Further, the Director may
require the permittee to report general water use information,
including the place and nature of use of water under the

permit.

B. The permittee shall allow the watermaster access to the meter
or measuring device; provided however, where the meter or
measuring device is located within a private structure, the
watermaster shall request access upol reascnable notice.

Application G-13877 Water Resources Department PERMIT G-13183




PAGE 2

If substantial interference with a senior water right occurs due to
withdrawal of water from any well listed on this permit, then use of
water from the well{s) shall be discontinued or reduced and/or the
schedule of withdrawal shall be regulated until or unless the Department
approves or implements an alternative administrative action to mitigate
the interference. The Department encourages junier and genior
appropriators to jointly develop plans to mitigate interferences.

The water user shall develop a plan to monitor and report the impact of
water use under this permit on water levels within the aquifer that
provides water to the permitted well(s). The plan shall be submitted to
the Department within one year of the date the permit is issued and
gshall be subject to the approval of the Department. At a minimum, the
plan shall include a program to periodically measure static water levels
within the permitted well(s) or an adequate subgtitute such as water
levels in nearby wells. The plan shall also stipulate a reference water
level against which any water-level declines will be compared. If a
well listed on this permit (or replacement well) displays a total static
water-level decline of 25 or more feet over any period of years, as
compared to the reference level, then the water user shall discontinue
use of, or reduce the rate or veolume of withdrawal from, the well(s).
Such action shall be taken until the water level recovers to above the
25-foot decline level or until the Department determines, based on the
water user's and/or the Department's data and analysis, that no action
is necessary because the aquifer in gquestion can sustain the observed
declines without adversely impacting the resource or senior water
rights. The water user shall in no instance allow excessive decline, as
defined in Commission rules, to occur within the aguifer as a result of
use under this permit.

STANDARD CONDITIONS

The wells shall be comstructed in accordance with the General Standards
for the Construction and Maintenance of Water Wells in Oregon. The
works shall be equipped with a usable access port, and may also include
an air line and pressure gauge adequate to determine water level
elevation in the well at all times.

The use shall conform to such reasonable rotation system as may be
ordered by the proper state officer.

Prior to receiving a certificate of water right, the permit holder shall
submit the results of a pump test meeting the department's standards, to
the Water Resources Department. The Director may require water level or
pump test results every ten years thereafter.

Failure to comply with any of the provisions of this permit may resgult

in action including, but not limited to, restrictions on the use, civil
penalties, or cancellaticn of the permit.

Application G-13877 Water Resources Department PERMIT G-13183
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This permit is for the beneficial use of water without waste. The water
uger is advised that new regulations may reguire the use of best
practical technologies or conservation practices to achieve this end.

.By law, the 1land use associated with this water use must be in
compliance with statewide land-use goals and any local acknowledged
land-use plan.

The use of water shall be limited when it interferes with any prior
surface or ground water rights.

The Director finds that the proposed use(s) of water described by this
permit, as conditioned, will not impair or be detrimental to the public
interest.

BActual construction of the well shall begin within one year from permit
issuance. Complete application of water to the use shall be made on or
before October 1, 2001.

Issued July &8, 1997

Marfha O. Pagel, Difkector
Water Resources Department

Application G-13877 Water Resources Department PERMIT G-13183
Bagin 02 Volume 24, WILLAMETTE RIVER S1/2 & MISC. District 02
MGMT.CODES 7AG, 7AR, 7BG, 7BR
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SUMMARY OF CRIGINAL DATA
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UNITS SPECIFIETD

FLOWRATE ............ = gallons/minute
HEAD (HGL) ... uuun- = feet
PRESSURE .........0.. = psig

REGULATING VALVYVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 Psv 563.65

PIPELTINE DATA

STATUS CODE: XX -CLOSED PIPE Cv -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 {ft) {in) COEFF. LOSS CQEFF.
P-1 J-1 J-2 280.00 1.25 140.0000 0.00
p-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-4 J-3 J-6 193.40 3.00 140.0000 0.00



P-17
P-18
P-19
P-20
P-21
P-22
P-23
pP-24
P-25
P-26
P-27
P-28
P-23
P-30
P-31
P-32
P-33
P-34
P-35
P-36
p-37%
P-39
P-40
P-41
pP-42
P-43
P-44
P-45
P-46
P-47
pP-48
P-49
P-51
P-52
P-53
P-54
P-55
P-56
P-57
P-58
P-59
P-60
P-61

J-109
g-131
J-10
J-14
J-16
J-15
J-18
J-19
J-12
J-20
J-22
J-20
J-25
J-26
J-24
J-23
J-12
J-25
J-28
J-30
J-29
J-29
J-27
J-33
J-32
J-31
J-129
J-35
J-24
J-38
J-23
J=-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53

600.30
378.00
1386.50
2435.90
3328.60
76.70
434.80
565.60
503.90
176.50
179.860
130.00
181.70
181.70
353.40
373.10
140.30
224.90
277.90
278.00
320.90
425.10
378.90
423.90
377.90
689.00
200.00
418.10
260.50
334.50
381.70
287.60
297.30
320.70
287.70
30.00
383.70
277.70
289.60
308.50
401.60
299.60
596.00
56.70
1029.30
3192.60
172.10
609.30
326.60
388.10
189.0C0
366.00
322.80
319.10
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12.

.00
.00
.00
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.00
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.00
.00
.00
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.00
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.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.60

00

.00
.00
.00
.00
.00

140.0000
140.0000
140.0000
140.0000
144.0000
120.0000
126.0000
120.0000
140.0000
i00.0000
100.0000
100.0000
100.0000
120.0000
140.0000
120.0000
120.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
120.0000
120.0000
120.0000
130.0000
140.0000
130.0000
120.0000
120.0000
126.0000
120.0000
120.0000
140.0000
120.0000

0.00

0.00
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.00
.00
.00
.00
.00
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.00
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.00
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.00
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.00
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P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
pP-72
P-73
P-74
P-75
P-76
P-77
p-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-90
p-91
P-92
P-93
P-394
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
P-11i2
P-113
P-114
P-115
P-116
P-117

J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J-77
J~49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43

J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-38
J-75
J-66
J-66
J-62
J-68
J-71
J=70
J-112
J-121
J-111
J~123
O-Pump-3
O-Pump-2
J-122
OC-Pump-1
R-1
J-122
J-122
J-67
J=-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-89
J-92

312.80
339.30
576.50
196.60

31.90
172.10
316.80
432.00
268.20
349.50
312.1¢
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
540.80
278.70
540.00

71.90
219.60
649.80
213.90
329.80
430.40
318.00

70.70
298.20

12.50
19.20
27.10
11.90

171.50
609.80
383.00
106.80
226.20
55.60
1038.40
182.50
228.60
295.10
106.10
253.10
333.90
388.40
334.00

.00
.00
.00
.00
.00
. G0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

140.0000
140.0000
12G.00400
140.0000
120.0000
120.0000
120.0000
140.0000
140.00C0
140.0000
140.0000
120.G000
120.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
130.0000
120.0000
140.0000
120.0000
120.0000
120.0000
120.0000
120.0000
120.0000
140.0000
120.00060
120.0000
120.06000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000
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pP-118 VP-1 J-90 103.70 24.00 120.0000 0.00C

P-119 J-91 J-97 168.70 12.00 140.0000 0.00
P-120 J-92 Jg-91 130.20 12.00 120.0000 0.00
P-122 J-93 J-47 326.60 8.00 140C.0000 0.00
P-123 J-93 J-94 366.00 4.00 130.0000 0.00
P-124 J-93 J-96 576.50 8.00 140.0000 0.00
P-125 J-91 J-95 86.50 12.00 140.0000 0.00
P-126 J-97 J-102 631.00 12.00 140.0000 0.00
P-127 J-97 J-100 291.10 8.00 140.0000 ¢.00
P-128 J-98 J-99 167.60 8.00 140.0000 0.00
P-129 J-98 J-101 670.90 8.00 140.0000 .00
P-130 J-100 J-98 429.00 8.00 140.0000 0.00
P-131 J-100 J-103 302.20 6.00 120.0000 0.00
pP-132 J-102 J-88 308.70 12.00 140.0000 0.00
P-133 J-103 J-127 438.60 6.00 140.0000 0.00
P-134 J-80 J-88 1360.00 24,00 120.0000 0.00
P-135 VP-2 J-90 51.10 24.00 120.0000 0.00
P-136 J-46 J-104 332.30 6.00 120.0000 0.00
P-137 J-104 J-105 429.80 6.00 120.0000 0.00
P-138 J-104 J-96 316.00 6.00 120.0000 0.00
P-139 J-96 J-106 545.40 6.00 120.0000 0.00
P-140 J-96 J-107 464.20 6.00 120.0000 0.00
P-141 J-58 J-108 650.10 12.00 140.0000 0.00
P-143 I-Pump-3 J-122 12.80 12.00 120.0000 0.00
P-145 J-11 J-74 182.50 12.00 120.0000 0.00
P-146 J-110 Jg-11 324.00 12.00 120.0000 0.00
P-147 J-111 J-110 348.40 12.00 120.0000 0.00
P-148 J-112 J-73 378.60 12.00 120.0000 0.00
P-149 J-113 J-114 851.10 12.00 120.0000 0.00
P-150 J-114 J-115 451.70 12.00 120.0000 0.00
P-151 J-115 J-83 850.10 12,00 120.0000 0.00
P-152 J-116 J-86 247.50 8.00 120.0000 0.00
P-153 J-117 J-85 512.90 8.00 120.0000 0.00
P-154 J-118 J-77 €693.90 12.00 120.0000 0.00
P-155 J-119 J-44 151.90 6.00 120.0000 0.00
P-156 J-120 J-119 139.90 6.00 120.0000 0.00
P-157 J-121 J-72 124.10 6.00 140.0000 0.00
P-160 J-127 J-128 143.40 6.00 140.0000 0.00
P-161 J-128 J-102 117.00 6.00 140.0000 0.00
P-162 J-129 J-31 763.20 6.00 140.0000 0.00
P-163 J-130 J-69 184.80 12.00 120.0000 0.00
P-164 J-131 J-21 294.10 12.00 120.0000 0.00
P-165 J-75 I-RV-1 17.90 6.00 140.0000 0.00
PUMP/LOSS ELEMENT DATA
THERE IS A DEVICE AT NODE Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=
HEAD FLOWRATE EFFICIENCY
(ft) {gpm) (%)
210.00 0.00 80.00

185.00 800.00 80.00



160.
11¢0.

00
00

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.
224.
222.
211.
178.
130.

00
00
00
0o
00
00

THERE IS A DEVICE AT NODE

HEAD
(ft)

395,
290.
205.
140.

90.

N ODE

NODE
NAME

| I I
P OWoo 1o ik Wwbp

aagg % aay

0
[

00
00
00
G0
00

DATA

NODE
TITLE

...............................

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY

(%

75.
75.

75

75.
75.
75.

)

00
00
.00
00
00
00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

1000.00
1400.00
Pump-2
Pump-3
FLOWRATE
(gpm)

0.00
210.00
315.00
420.00
525.00
630.00

FLOWRATE
{gpm)

0.00
240.00
400.00
580.00
640.00

EXTERNAL
DEMAND
(gpm)
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
6.96
2.39
2.39
2.39
2.39

EFFICIENCY

(%

75.
75.

75

75.
75.

JUNCTION
ELEVATTON

)

00
co
.00
00
00

(ft)

389.
388.
389.
389.
390.
391.
395.
395.
399.
386.
400.
395,

00
00
00
00
it
00
00
00
00
00
00
00

3)

3)

1)

2)



J-16
J-18
J-19
J-20
J-21
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J=-72
J-73

.39
.39
.39
.39
.39
.39
.39
.39
.39
.38
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.96
.39
.39
.39
.39
.96
.39
.39
.39
.39
.39
.39
.39
.86
.39
.39
.39
.38
.39
.39
.39
.96
.39
.39
.96
.96
6.96
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399.
402.
359.
397.
399.
397,
400.
401.
399.
398.
392.
391.
392.
390.
399.
402.
393.
403.
403,
400,
405.
401.
401.
403.
403.

405

403.
403.
403,
403.
403,
414.
403.
403.
403.
403.
401,
403.
401.
399.
401.
399,
401.
402.
395,
401.
403.
393.
399.
400.
400.
399.
385,
399.

00
00
00
00
00
00
0o
00
Go
00
00
00
00
00
00
60
00
00
00
00
00
00
00
00
00
00
00
00
00
Y]
G0
00
00
00
00
00
00
00
00
00
00
00
00
00
(H1]
00
00
00
00
00
00
00
00
00



J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J~-121
J-122
J-123
J-127
J-128
J-1295
J-130

[\)[\)l\}[\Jl\}l\)o‘\mc\0\mmm0’\0\0‘\O\O\NO\N[\JN[\)t\Jl\.)MN[\J[\JNNNNNMMNC\MO\G\O\O\O\O\O\O\O’\O\O\G\NO\

.96
.39
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.39
.96
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.96
.39
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.39
.39
.39
.39
.39
.39

393.
397.
.00
.00
403.
403.
403.

383
403

413

403.
412.
404.

408

404.
404,
399.
404,
398.
401.
401.
404,
403.
401.
403.
401.
399.
399.
399.
397.
396.
399.
403.
403.
405,
405.
403,
396.
397.
399,
399.
405.
.00

412

412,
404 .

405

403.
403.
403.
399,
397.
397.
396.
396.
385.00
403.00

00
50

00
00
Co
00
g0
00
0o
0o
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
0o
0o
0o
00
00
00
00
00
00
00
0o
00
00
00

00
00
00
00
0o
00
00
50
50
00
00



J-131 2.39 3
I-Pump-1 0.00 3
I-Pump-2 .00 3
I-Pump-3 0.00 3

R-1 - 3

0-RV-1 0.00 3

VP-1 WELL 1 ———— 3

vp-2 WELL 2 —-——— 3

O-Pump-3 0.00 3

C—-Pump-2 0.00 3

O0-Pump-1 0.00 3

I-RV-1 —-——— 3
ouUuTPUT OPTION DATA

99.00
97.50
97.50
97.50
97.50
97.50
98.00
98.00
97.5C
97.50
87.50
97.50

415.00

398.00
398.00

563.65

IN THE TABULATED OUTPUT

OUTPUT SELECTION:

ALL RESULTS ARE INCLUDED

MAXTMUM AND MINTIMUM PRESSURES
MAXTMUM AND MINIMUM VELQOCITIES
MAXIMUM AND MINIMUM HEAD LOSS/1000

SYSTEM CONFIGURATION

5
5
5

154
127
25

NUMBER OF PIPES ...+ v'cvuenencnnoss (P) =
NUMBER OF END NODES RS R . (J} =
NUMBER OF PRIMARY LOOPS ........... {L) =
NUMBER OF SUPPLY NODES ....:....... {(F) =
NUMEER OF SUPPLY ZONES ......000... (Z2) =
Case 0
RESULTS OBTAINED AFTER 15 TRIALS: ACCURACY
SIMULATION DESCRIPTION

PIPELINE

RESULTS

0.44039E-06

(LABETL)

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PITPE NODE NUMBERS FLOWRATE HEAD MINCR LTNE HL+ML/

NAME #1 #2 LOSS LOSS VELO. 1000
gpm ft ft ft/s ft/f

ft/f

HL:/
1000
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P-17
P-1i8
P-19
P-20
P-21
P-22
P-23
P-24
P-25
P-26
P-27
P-28
P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
P-39
P-40
P-41
P-42
P-43
P-44
P-45
P-46
P-47
P-48
P-49
P-51
P-52
P-53
P-54
P-55
P-56

)

R

SN I S T I SN

QQQQQCIIC!C(CIQ

1
3]
(#31

-2.39
-4.78
-7.17

-11.95
-14.34

-19.12

-26.29
-21.51
136.70

-3.56
35.74
-5.85

44.08
-41.68
-35.86
-50.88

34.93
106.96

-6.82
-31.43
-10.16
-23.66
-14.94
-12.55
-40.99
-48.16
-28.60
-14.79
127.66

88.21

37.06

74 .42

87.64
164.45
134.31
219.56
-49.11
178.89
181.28
183.67
178.21
362.66
434.66

20.88

75.45
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.52
.06
.04
.02
.01
.01
.00
.03
.00
.00
.01
.03
.00
.00
.00
.00
.00
.00
.00
.00
.01
.01
.02
.01
.02
.00
.01
.00
.01
.00
.01
.05
.08
.03
.01
.10
.06
.04
.00

07

.02
.02
.04
.13
.04
.07
.01
.13
.16
.73
.04
.23
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.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
.00
.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

.62
.22
.33
.11
.14
.09
.03
.12
.01
.07
.14
.39
.09
.03
.06
.09
.10
.07
.01
.13
.27
.23
.32
.22
.30
.04
.20
.06
.15
.10
.14
.47
.55
.32
.17
.81
.56
.42
0.47
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0.62

0.51
0.52

4.93
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.87
.10
.20
.03
.02
.01
.00
.01
.00
.C0O
.02
.06
.03

00

.01
.03
.01
.00
.00
.01
.04
.03
.06
.03
.05
.00
.03
.00
.02
.01
.02
17
.23
.09
.03
.35
.18
.14
.13
.18
.08
.05
.13
.32
.12
.12
.13
.04
.88
.85
.07
.72
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.87
.10
.20
.03
.02
.01
.00
.01
.00
.00
.02
.06
.03
.00
.01
.03
.01
.00
.00
.01
.04
.03
.06
.03
.05
.00
.03
.00
.02
01
.02
.17
.23
.09
.03
.35
.18
.14
.13
.18
.08
.05
.13
.32
.12
.12
.13
.04
.88
.85
.07
.72



P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
pP-72
P-73
pP-74
P-75
P-76
P-77
P-78
P-739
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-20
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
p-112

J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-689
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J=-77
J=-77
J-49
J-80
J-80
J-82
J-83
J-83

J-46
J-48
J-50
J-47
J-53
J=-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J=-71
J-=-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J=-80
J-82
Jg~113
J-79
J-81
J-116

90.
176.
250.
.14

-269

31s6.
68.
52.
132.
192.
82.
-232.
268.
83.
-107.
30.
-68.
334,
667.
-334.
-294,
-73.
-44.
38.
41.
.39
.25
~97.
.50
659.
-62,
600.
.52
.96
.60
.92
.76
.39
.00
.00
.39
.00
.28
.00
.00
.96
.96
.36
.96
.40
.92
.52
.96
.96
.72
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.02
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.30
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.03
.50
.71
.72
.90
.78
.33
.38
.23
.23
.66
.76
.53
.68
.20
.44
.95
.89
.95
.84
.47
.51
.25
.48
.03
.84
.28
.87
.87
.70
.70
.24
.08
.20
.16
.12
.01
.00
.00
.01
.00
.30
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.02
.08
.32
.02
.30
.04
.24
.08
.02
.31
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.14
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.23
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.14
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.02
.01
.00
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.00
.15
.00
.00
.00
.01
.05
.00
.04
.00
.03
.01
.00
.08



P-113
P-114
P-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
P-127
P-128
pP-129
P-130
p-131
P-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
P-141
P-143
P-145
P-146
P-14%7
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-160
P-161
P-162
P-163
P-164
P-165

PUMPLOSS

J-84
J-84
J-86
J-86
J-43
vP-1
J-91
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-1090
J-102
J-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
I-Pump-3
J-11
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J=127
J-128
J-128
J-130
J-131
J-75

J-117
J-87
J-84
J-89
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95

J-102

J-100
J-99

J-101
J-98

J-103
J-88

J-127
J-88
J-90

J-104

J-105
J-96

J-106

J-107

J-108

J-122
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J-T77
J-44

J-119
J-72

J-128

J-102
J-31
J-69
J-21

I-RV-1

ELEMENT

13.92
6.96
27.84
6.96
-977.92
532.35
-985.09
-980.31
-72.55
2.39
67.77
2.39
-895.19
-92.29
2.39
2.39
7.17
-101.85
-1006.60
-104.24
1008.99
479.03
-55.82
2.39
-60.60
2.39
2.39
6.96
0.00
20.88
27.84
34.80
62.64
76.56
69.60
62.64
41.76
6.96
125.28
6.96
13.92
6.96
-106.63
-109.02
-17.18
664,67
~28.68
555.28
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INLET
#PUMPS #PUMPS NPSH
NAME FLOWRATE HEAD
PARALLEL SERIES Avail.
gpm ft
ft

OUTLET

HEAD

ft

PUMP

HEAD

ft

USEFUL INCREMTL TOTAL

COST

Device "Pump-1" is closed

Pump-1 0.00 17.50
* % 50.7
Device "Pump-2" is closed
Pump-2 0.00 17.50
** 50.7
Device "Pump-3" is closed
Pump-3 0.00 17.50
i 50.7
ve-1 532.35 0.00
* & 33.2
vP-2 479.03 0.00
** 33.2

NODE RESULTS

166.54

166.504

166.54

174.98

174.98

175.0

175.0

EXTERNAL HYDRAULIC

DEMAND

GRADE

0.0

0.0

NODE
PRESSURE
psi

NODE NODE
NAME TITLE

J-1

J_

J_

J_

J_

J_

J_

J-

AR
NNMNMNNNE PR PR PR e

Nk WP OWOAUTER WNRFEOWm--I0 & W

aagyg ? agqgg

EFFIC-
ENCY POWER  COST
Hp $
75.00 0. 0.0
75.00 0. 0.0
75.00 0. G.0
75.00 0. 0.0
75.00 0. 0.0
NODE PRESSURE
ELEVATION  HEAD
ft ft
388.00 177.33
386.00 179.86
389.00 176.91
388.00 177.94
389.00 176.95
389.00 176.96
390.00 175.97
391.00 174.97
395.00 171.01
385.00 168.99
399.00 167.01
396.00 170.00
400.00 165.99
399.00 167.01
399.00 167.01
402.00 le4.01
39%.00 167.01
397.00 169.01
399.00 167.02
387.00 169.02
400.00 166.03
401.00 165.04
399.00 167.03

* %

* %

* %

* &



J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J=77
J-78
J-79
J-80
J-81
J-82

VR NN DN oY DB DN DD N BB R B DN DN B BN B RS

VAT NN ERDNGDNDNDDNDINDNDNDDNNOGN NN NN

.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.38
.39
.39
.96
.39
.38
.39
.39
.96
.39
.39
.39
.39
.39
.39
.39
.96
.39
.39
.39
.39
.39
.39
.39
.96
.39
.39
.96
.96
.96
.96
.96
.39
.96
.96
.96
.96
.96
.96
.96

566.03
566.05
566.04
566.05
566.04
566.13
566.21
566.09
566.10
566.10
566.04
565.97
566.06
565.93
566.17
566.18
569.33
565.94
565.98
566.22
566.61
566.15
565.86
566.07
565.96
565.986
565.93
565.94
566.01
565.84
564.02
565.72
565.81
565.88
565.84
565.81
565.86
564.14
563.99
564 .44
564.68
564.01
564.01
564.00
564.00
563.99
564.04
563.99
565.88
565.88
565.84
565.85
565.77
565.85

328.00
392.00
391.00
392.00
390.00
3589.00
402.00
393.00
403.00
403.00
400.00
405.00
401.00
401.00
403.00
403.00
405.00
403.00
403.00
403.00
403.00
403.00
414.00
403.00
403.00
403.00
403.00
401.00
403.00
401.00
399.00
401.00
399.00
401.00
402.00
359.00
401.00
403.00
393.00
399.00
400.00
400.00
329.00
399.00
399.00
393.00
397.50
393.00
403.00
403.00
403.00
403.00
413.00
403.00

168

174.
175.
174,
176.
167.
le4d.
173.
163.
.10

163

166.
160.
165.
164.
163.
163.
.33
162,
.98

164

162

163.
163.
163.
151.
163.
162.
.96
.93
.94
163.
.84

162
162
le4

164

165.
164.
166.
164.
163.
166.
164,
.14
.99

161
170

165.
164.
164,
165.
.00

165

165.
170.
.54

166

170.
.88
162.
162.
162.
152.
.85

162

162

.03

05
04
05
04
13
21
C9
10

04
97
06
a3
17
18

94

22
61
15
86
07
96

01

02
72
81
88
94
81
86

44
68
01
01

00
29

99

88
84
85
77

72.81
75.42
75.85
75.42
76.28
72,42
71.16
75.01
70.67
70.68
71.95
69.75
71.53
71.47
70.71
70.71
71.21
70.61
70.63
70.73
70.90
70.70
65.80
70.66
70.62
70.62
70.60
71.47
70.64
71.43
71.51
71.38
72.29
71.45
71.04
72.29
71.44
69.83
74.10
71.69
71.36
71.07
71.51
71.50
71.50
74.10
72.17
74.10
70.58
70.58
70.57
70.57
66.20
70.57



J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J=-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J=-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3

O-RV-1
VP-1
VpP-2

O-Pump-3

WELL 1
WELL 2

OOO[\JNL\)[\JL\}[\JL\)0‘\O‘\G\O'\0\O’\m0’10‘sO\O\U\NmL\J[\JNNMM[\J[\JI\JMMNNL\JNNL\JL\JO\MU\G\O\O\G\
" e e e e e s e
o

565.77
565.72
565.72
565.73
565.72
572.84
565.73
572.97
570.65
570.28
566.57
566.56
570.65
566.50
571.01
571.06
571.06
571.06
571.06
572.15
571.44
566.35
566.35
566.50
566.50
564.02
566.01
563.99
564.00
564.01
565.81
565.79
565.78
565.74
565,72
565.92
565.94
565.94
564.00
415.00
564.04
571.87
572.02
566.10
564.94
566.01
415.00
415.00
415.00
415.00
415.59
572.98
572.98
564.04

412.
404,
408.
404,
404.
.00

399

404.
398.
401.
401.
404.
403,
401.
403.
401.
399.
399.
399.
397.
396.
399.
.00

403

403.
405.
405,
403.
396.
397.
399.
399.

405

412.
412.
404.
405.
403.
403.
403.
399.
397,
397.
396,
396.
395.
403.
399.
397.
397.
397.
397.
397.
398.
398.
397.

00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
co

00
00
00
0o
00
00
0o
co
00
00
00
00
00
00
00
co
00
50
50
00
00
0o
00
00
50
50
50
50
50
00
0o
50

153.77
161.72
157.72
161.73
l61.72
173.84
161.73
174.97
169.65
169.28
162.57
163.56
169.65
163.50
170.01
172.06
172.06
172.06
174.06
176.15
172.44
163.35
163.35
161.50
161.50
161.02
170.01
166.99
165.00
165.01
160.81
153.79
153.78
161.74
160.72
162.92
162.94
162.94
165.00

17.50
166.54
175.87
176.02
171.10
161.94
167.01

17.50

17.50

17.50

17.50

18.09
174.98
174.98
166.54

.63
.08
.34

08

.08
.33
.08

82

.51
.35
.45
.88
.51
.85
.67
.56
.56
.56
.43
.33
.73
.79
.79

98

.98
.78
.67
.36
.50
.50
.69
.64
.64
.09
.65
.60
.61
.61
.50
.58
.17
.21
.28
.14
17
.37
.58
.58
.58
.58
.84
.82
.82
.17



O-Pump-2 0.00 564.04 397.50
O-Pump-1 0.00 564.04 397.50
I-RV-1 -——— 563.65 397.50
MAXIMUM AND MINIMUM VALTUES
PRESSURES
JUNCTION MAXTMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi
J=2 77.94 J=-122 7.58
J-4 77.11 I-Pump-1 7.58
J=-1 76.84 I-Pump-2 7.58
J=7 76.68 I-Pump-3 7.58
J-6 76.68 R-1 7.58
VELOCITTIES
PIPE MAXIMUM PIPE MINIMUM
NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
P-100 6.30 P-10 0.01
P-165 6.30 P-95 0.01
P-54 4,93 P-98 0.01
P-53 4.11 P-125 0.01
P-132 2.86 P-21 0.01
HL+ML / 1000
PIPE MAXTIMUM PIPE MINIMUM
NUMBER HL+ML/1000 NUMBER HL+ML/1000
(ft/ft) (ft/ft)
P-100 21.75 P-125 0.00
P-165 21.75 P-10 0.00
P-54 15.85 P-95 0.00
P-53 9.88 P-98 0.00
P-52 3.04 P-21 0.00

PIPE MAXIMUM PIPE MINIMUM
NUMBER HL/1000 NUMBER HL./1000
{ft/ft) (ft/£t)
P-100 21.75 P-125 0.00
P-165 21.75 P-10 0.00

166.54
166.54
166.15

72.17
72.17
72.00



REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gprm
RV-1 PSV 72.00 ACTIVATED 72.00 7.84 555.28

SUMMARY o F INFLOWS AND CUTFLOWS

{+) INFLOWS INTO THE SYSTEM FRCM SUPPLY NCDES
{(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 -552 .89
VP-1 532.35 WELL 1
Vp-2 479.03 WELL 2
NET SYSTEM INFLOW = 1011.38
NET SYSTEM OUTFLOW = -552.89
NET SYSTEM DEMAND = 458.49

k% x%% HYDRAULIC ANALYSIS COMPLETED *#***%%*
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LR SRR RS E L SR T TR TR TR R LR R R R R R R PR R

SUMMARY o F ORIGINAL DATA

LR R R RS EE LR TR SRR TR TR R R L R T R

UNITS SPECIFIETD

FILOWRATE .......n0co- = gallons/minute
HEAD (HGL)} ..viwecunen = feet
PRESSURE .......c.cna, = psig

REGULATING VALVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PSV 563.65

PIPELTINE DATA

STATUS CODE: XX -CLOSED PIPE CvV -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER RQOUGHNESS MINOR
NAME #1 #2 {ft) (in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 140.0000 0.00
P-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-3 I-RV-1 J-75 16.20 6.00 140.0000 0.00



P-4 J-3 J-6 193.40 3.00 140.0000

P-5 J-6 J-4 600.30 3.00 140.0000

P-4 J-6 J=-7 378.00 6.00 140.0000

P-7 J-17 J-9 1386.50 8.00 140.0000

P-8 J-9 J-8 2435.90 6.00 140.0000

P-9 J-9 J-13 3328.60 8.00 140.0000
P-10 J-10 J-109 76.70 12.00 120.0000
P-11 J-10 J-131 434.80 12.00 120.0000
P-12 J-13 J-10 565.60 8.00 120.0000
P-13 J-12 J-14 503.90 12.00 140.0000
P-14 J-12 J-16 176.50 4.00 100.0000
P-15 J-16 J-15 179.60 4.00 100.0000
P-17 J-15 J-18 130.00 4.00 100.0000
P-18 J-15 J-19 181.70 4.00 100.0000
P-19 J-20 J-12 181.70 12.00 120.0000
P-20 J-19 J-20 353.40 6.00 140.0000
P-21 J-21 J-22 373.10 12.00 120.0000
P-22 J-22 J-20 140.30 12.00 120.0000
P-23 J-22 J-25 224.90 8.00 140.0000
P-24 J-21 J-26 277.90 8.00 140.0000
P-25 J-25 J-24 278.00 8.00 140.0000
pP-28 J-24 J-23 320.90 8.00 140.06000
P-27 J-23 J-12 425.10 12.00 120.0000
P-28 J-26 J-25 378.90 8.00 140.0000
P-29 J-26 J-28 423.90 8.00 140.0000
P-30 J-28 J-30 377.90 8.00 140.0000
P-31 J-28 J-29 689.00 8.00 140.0000
P-32 J-27 J-29 200.00 8.00 140.0000
P-33 J-30 J-27 418.10 6.00 140.0000
P-34 J-29 J-33 260.50 6.00 140.0000
P-35 J-31 J-32 334.50 6.00 140.0000
P-36 J-33 J-31 381.70 6.00 140.0000
P-37 J-33 J-129 287.60 6.00 140.0000
P-39 J-32 J-35 297.30 8.00 140.0000
P-40 J-35 J-24 320.70 8.00 140.0000
P-41 J-35 J-38 287.70 6.00 140.0000
P-42 J-36 J-23 30.00 8.00 140.0000
P-43 J-36 J-37 383.70 8.00 140.0000
P-44 J-38 J-36 277.70 12.00 140.0000
P-45 J-37 J-14 289.60 12.00 140.0000
P-46 J-37 J-39 308.50 12.00 140.0000
P-47 J-39 J-38 401.60 6.00 120.0000
P-48 J-38 J-34 229,60 12.00 120.0000
P-49 J-34 J-41 596.00 12.00 120.0000
P-51 J-41 J-42 56.70 12.00 120.0000
P-52 J-32 J-43 1029.30 6.00 130.0000
P-53 J-43 J--42 319.60 6.00 140.0000
P-54 J-43 J-47 172.10 6.00 130.0000
P-55 J-45 J-120 602.30 6.00 120.0000
P-56 J-46 J-45 326.60 6.00 120.0000
P-57 J-47 J-46 388.10 6.00 120.0000
P-58 J-42 J-48 189.00 12.00 120.0000
P-58 J-48 J-50 366.00 12.00 1206.0000
P-60 J-48 J-47 322.80 8.00 140.0000

OOODOOOODOOOOOOOOOOODOOOOOOOOOOOOOOOOOOOOOOODOOOODOOOO



P-6l
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
p-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
pP-87
p-88
P-89
P-90
P-91
P-92
P-33
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
p-111
P-112
p-113
P-114
P-115
P-116

J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-62
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123

J-123
R-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J=-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86

J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J=-55
J-61
J-54
J-61
J=-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J=-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
O-RV-1
Jg-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J=-117
J-87
J-84
J-89

319.
319.
339,
576.
186.

31.
.10
316.
432,
268,
349.
312.
70
.90
.20
216.
460.
318.
307.
323.
540,
70
540,
.90

172

321
561
324

278

71

219.
649.
213.
329.
430.
318.
.70
.20
.00
.30
.90
12.
19.
23.
11.
.90
.50

70
298

171

€09.
.00

383

106.
.20

226

55.
1038,
.50

182

228.
295,
.10
.10
.90
388.

106
253
333

10
80
3C
50
60
90

80
00
20
50
10

10
20
60
10
30
80

00

60
80
30
80
40
0o

50
20
30
20
80
80

60
40

60
10

40
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.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

120.0000
140.0000
140.0000
120.0000
140.00400
120.0000
120.0000
120.0000
140.0000
1406.6000
140.0000
140.0000
120.0000
120.004Q00
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
120.00400
120.0000
120.0000
140.0000
120.0000
120.0000
130.0000
120.0000
140.0000
120.0000
120.0000
120.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
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.00
.00
.00
.00
.C0
.00
.00
.00
.00
.00
.G0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-117 J-43 J-92 334.00 12.00 120.0000 0.00
P-118 VP-1i J-90 135.50 24.00 120.0000 0.00
P-119 J-91 J-97 168.70 12.00 140.0000 0.00
P-120 J-92 J-91 130.20 12.00 120.0000 0.00
p-122 J-93 J-47 326.60 8.00 140.0000 0.00
P-123 J-93 J-94 366.00 4.00 130.0000 0.00
P-124 J-93 J-96 576.50 8.00 140.0000 0.00
P-125 J-921 J-95 86.50 12.00 140.0000 .00
P-126 J-97 J-102 631.00 12.00 140.0000 0.00
P-127 J-97 J-100 291.10 8.00 140.0000 ¢.00
P-128 J-98 J-99 107.60 8.00 140.0000 0.00
P-129 J-98 J-101 670.90 8.00 140.0000 0.00
P-130 J-100 J-98 429.00 8.00 140.0000 0.00
P-131 J-100 J-103 302.20 6.00 120.0000 0.G0
P-132 J-102 J-88 308.70 12.00 1406.0000 0.00
P-133 J-103 J-127 438.60 6.00 140.0000 0.00
P-134 J-90 J-88 1360.00 24,00 120.0000 0.00
P-135 vp-2 J-90 51.10 24.00 120.0000 0.00
P-136 J-46 J-104 332.30 6.00 120.0000 0.00
P-137 J-104 J-105 429.80 6.00 120.0000 0.00
P-138 J-104 J-96 316.00 6.00 120.0000 0.00
P-139 J-96 J-106 549.40 6.00 120.0000 0.00
P-140 J-96 J-107 464.20 6.00 120.0000 0.00
P-141 J-58 J-108 650.10 12.00 140.0000 0.00
P-143 I-Pump-3 J-122 12.80 12.00 120.0000 0.00
P-145 J-11 J-74 182.50 12.00 120.0000 0.00
P-146 J-110 J-11 324.00 12.00 120.0000 0.00
P-147 J-111 J-110 348.40 12.00 120.0000 0.00
P-148 J-112 J-73 378.60 12.00 120.0000 0.00
P-149 J-113 J-114 851.10 12,00 120.0000 g.00
P-150 J-114 J-115 451.70 12.00 120.0000 0.00
P-151 J-115 J-83 950.190 12.00 120.0000 0.00
P-152 Jg-116 J-86 247.50 8.00 120.0000 0.00
P-153 J-117 J-85 512.90 8.00 120.0000 0.00
P-154 J-118 J-77 693.90 12.00 120.0000 0.00
P-155 J-119 J-44 151.90 6.00 120.0000 0.00
P-156 J-120 J-119 139.90 6.00 120.0000 0.00
P-157 J-121 J-72 124.10 6.00 140.0000 .00
P-160 J-127 J-128 143.40 6.00 140.0000 0.00
P-161 J-128 J-102 117.00 6.00 140.0000 0.00
P-162 J-129 J-31 763.20 6.00 140.0000 0.00
P-163 J-130 J-69 184.80 12.00 120.0000 0.00
P-164 J-131 J-21 294.10 12.00 120.0000 0.00
PUMP/LOS S ELEMENT DATA
THERE IS A DEVICE AT NODE Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=
HEAD FLOWRATE EFFICIENCY
(ft) (gpm) (%)
210.00 0.00 80.00

185.00 800.00 80.00



160.

00

110.00

THERE IS A DEVICE AT

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(£t)

230.
224.
222,
211.
.00

178

130.

00
00
00
00

V4]

THERE IS A DEVICE AT NODE

HEAD
{£t)

395.
290.
205.
140.

90.

NOCDE

NODE
NAME

lasaggang
Vi W NP CW)e -0 ds W

GG
[ SN SR R Y

00
00
00
00
00

DATA

NODE
TITLE

FIRE

1000.00
1400.00
NODE Pump-2
Pump-3
FLOWRATE
(gpm}

0.00
210.00
315.00
420.00
525.00
630.00

FLOWRATE
{gpm)

0.00
240.00
400.00
580.00
640.00

EXTERNAL
DEMAND
(gpm)
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
5.58
16.16
5.58
5.58
5.58
5.58

...............................

VP-1 DESCRIBED BY THE FOLLOWING DATA: {ID=

EFFICIENCY
(%}

75.
75.
75,
75.

75

75.

0o
HU
00
00
.00
00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFIC
(%

75

75

75

75

75

JUNCTION
ELEVATION

IENCY
)

.00
.00
.00
.00
.00

(ft)

EXTERNAL
GRADE
(ft)

3)

1)

2)



J-16
J-18
J-19
J-20
J-21
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
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.58
.58
.58
.58
.58
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.58
.58
.58
.58
.58
.58
.58
.58

58

.58
.58
.58
.58
.58
.58
.58
.58
.58
.16
.58
.58
.58
.58
.16
.58
.58
.58
.58
.58
.58
.58
.16
.58

58

.58
.58
.58
.58
.58
.16
.58
.58
.16
.16
.16
.16

399.00
402.00
399.00
397.00
389.00
397.00
400.00
401.00
399.00
398.00
392.00
391.00
392.00
390.00
399.00
402.00
383.00
403.00
403.00
400.00
405.00
401.00
401.00
403.00
403.00
405.00
403.00
403.00
403.00
403.00
403.00
414.00
403.00
403.00
403.00
403.00
401.00
403.00
401.00
399.00
401.00
39%.00
401.00
402.00
399.00
401.00
403.00
393.00
3839.00
400.00
400.00
399.00
399.00
399.00



J-74
J-75
J-76
J-77
J-78
J-79
J-8C
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
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J-119
J-120
J-121
J-122
J-123
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J-128
J-129
J-130

16
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16
16
16
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5

.16
.58
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.16
.16

P
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.16
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.16
.16
.58
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.58
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.58
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.58
.58
.58
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.58
.58
.58
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.58
.58
.58
.16
.58
.16
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.16
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.16
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.16
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403.
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+
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J-131
I-Pump-1
I-Pump-2
I-Pump-3

R-1
O-RV-1
VP-1
vP-2
I-RV-1
C-Pump-3
O-Punp-2
O-Pump-1

WELL
WELL

ouTPUT

CUTPUT SELECTION:

OPTION

5.58 399.00
0.00 387.50
0.00 397.50
0.00 397.50
———= 397.50 415.00
0.00 397.50
1 ———- 398.00 3588.00
2 == 398.00 398.00
S 397.50 563.65
0.00 397.50
0.00 397.50
0.00 397.50
DATA

ALL RESULTS ARE INCLUDED THE TABULATED QUTPUT

MAXIMUM AND MINTMUM PRESSURES = 5
MAXIMUM AND MINIMUM VELOCITIES = 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 = 5
SYSTEM CONFIGURATION
NUMBER OF PIPES .........ciuvvvennn (P} 154
NUMBER OF END NODES ........ciue... (J)y = 127
NUMBER OF PRIMARY LOOPS ........... (L) = 25
NUMBER OF SUPPLY NODES .. evcueun.. (F) = 3
NUMBER OF SUPPLY ZONES ... ....c0v... {Z) = 1
Case 0
RESULTS QBTATNED AFTER 14 TRIALS: ACCURACY = 0.21268E-06
SIMULATION DESCRIPTION (LABETIL)

PIPELINE
STATUS CODE:
PIPE
NAME

ft/f

XX -CLOSED PIPE

RESULTS

Cv -CHECK VALVE

NCDE NUMBERS FLOWRATE HEAD MINOR LINE HLAML/
#1 #2 LOSS LOSS VELO. 1000
gpm ft ft ft/s ft/t

HL/
1000



P-1 J-1 J=-2 ~5.58 2,52 0.00 1.46 g2.01 9.01

P-2 J-2 J-3 -11.16 0.28 0.00 0.51 0.46 0.46

P-3 I-RV-1 J-75 -1037.71 1.12 0.00 11.77 69.23 69.23

p-4 J-3 J-6 ~-16.74 0.19 0.00 0.76 0.97 0.97

B-5 J-6 J-4 5.58 0.08 0.00 0.25 0.13 0.13

P-6 J-6 J-7 -27.90 0.03 0.00 0.32 0.09 0.09

pP-7 J-7 J-9 -33.48 0.04 0.00 0.21 0.03 0.03

p-3 J-9 J-8 5.58 0.01 0.00 0.06 0.00 0.00

P-9 J-9 J-13 -44.64 0.17 0.00 0.28 0.05 0.05
P-10 J-10 J-109 5.58 0.00 0.00 0.02 0.00 0.00
P-11 J-10 J-131 -61.38 0.01 0.00 0.17 0.02 0.02
P-12 J-13 J-10 -50.22 0.05 0.00 0.32 0.08 0.08
P-13 J-12 J-14 48.80 0.00 0.00 0.14 0.01 0.01
P-14 J-12 J-16 8.96 .02 0.00 0.23 0.14 0.14
P-15 J-16 J-15 3.38 0.00 0.00 0.09 0.02 0.02
P-17 J-15 J-18 5.58 0.01 0.00 0.14 0.06 0.06
P-18 J-15 J-19 -7.78 0.02 0.00 0.20 0.11 0.11
P-19 J-20 J-12 -42.45 0.00 0.00 0.12 0.01 0.01
P-20 J-19 J-20 -13.36 0.01 0.00 0.15 0.02 0.02
P-21 J-21 J-22 -47.13 0.00 0.00 .13 0.01 0.01
pP-22 J-22 J-20 -23.51 0.00 0.00 0.07 0.00 0.00
P-23 J-22 J-25 -29.20 0.01 ¢.oo0 0.19 0.02 0.02
P-24 J-21 J-26 -25.41 0.00 0.00 0.16 0.02 0.02
P-25 J-25 J-24 -54.17 0.02 0.00 0.35 0.07 0.07
P-26 J-24 J-23 20.17 0.00 0.00 0.13 0.01 0.01
P-27 J-23 J-12 105.80 0.02 0.00 0.30 0.05 0.05
P-28 J-26 J-25 -19.39 0.00 0.00 0.12 0.01 0.01
P-29 J-26 J-28 -11.60 g.00 0.00 G.07 0.00 0.00
P-30 J-28 J-30 -2.25 0.00 0.00 0.01 0.00 0.00
P-31 J-28 J-29 -14.93 0.00 0.060 0.10 0.01 0.01
P-32 J-27 J-29 -13.41 0.00 0.00 0.09 0.01 0.01
P-33 J-30 J-27 -7.83 0.00 0.00 0.09 0.01 0.01
P-34 J-29 J-33 -33.92 0.03 0.00 0.38 0.12 0.12
P-35 J-31 J-32 -50.66 0.09 0.00 0.57 0.26 0.26
P-36 J-33 J-31 ~-27.69 0.03 0.00 0.31 0.08 0.08
P-37 J-33 J-129 -11.81 ¢.01 0.00 0.13 0.02 0.02
P-39 J-32 J-35 114.31 0.09 0.00 0.73 0.29 0.29
P-40 J-35 J-24 79.92 0.05 0.00 0.51 0.15 0.15
P-41 J-35 J-38 28.81 0.03 0.00 0.33 0.09 0.09
P-42 J-36 J-23 91.20 0.01 0.00 0.58 0.19 0.19
P-43 J-36 J-37 57.80 0.03 ¢.00 0.37 0.08 0.08
p-44 J-38 J-36 154.68 0.02 0.00 0.44 0.07 0.07
P-45 J-37 J-14 -43.22 0.00 0.00 0.12 0.01 0.01
P-46 J-37 J-39 95.55 0.01 0.00 0.27 0.03 0.03
P-47 J-39 J-38 -32.16 0.06 0.00 0.36 0.15 0.15
P-48 J-38 J-34 -163.61 0.03 0.00 0.46 0.10 0.10
P-49 J-34 J-41 -169.19 0.07 0.00 0.48 0.11 0.11
P-51 J-41 J-42 -174.77 0.01 0.00 0.50 0.12 0.12
P-52 J-32 J-43 -170.55 2.88 0.00 1.94 2.80 2.80
P-53 J-43 J-42 345.94 2.89 0.00 3.93 9.05 9.05
P-54 J-43 J~47 418.33 2.54 0.00 4.75 14.76 14.76
P-55 J-45 J-120 48.48 0.19 0.00 0.55 0.32 0.32



P-56
p-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
pP-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-10Q
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110Q
P-111

J-46
J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J=-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
R-1
I-Pump-1
I-Pump-2
J-74
J-74
J=77
J-77
J-49
J-80
J-80
J-82
J-83

J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-38
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-T75
J~66
J-66
J-69
J-68
J-71
J-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
O-RV-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-792
J-81

70.06
B5.85
165.59
245.86
-242.30
296.03
55.75
16.C0
307.04
156.44
296.62

42.22
74.26
-76.60
21.97
-45.32
81.96
216.60
-140.22
-138.51
-49.05
-12.87
53.96
14.72

-144.09
-226.24
-194.28
199.86
-19.26
186.18
183.92
16.16
161.60
32.32
96.96
-1075.25
-1080.83
0.00
1086.41

-1037.71

16.16
16.16
258.56
l6.16
242,40
32.32
193.92
16.16
16.16

.20
.35
.02
.08
.37
.10
.10
.00
.19
.10
.01
.00
.00
.06
.04
.00
.02
.01
.10
.02
.01
.03
.01
.02
.01
.00
.02
.10
.01
.03
.03
.03
.05
.02
.03
.01
.01
.01
.02
.00
.04
.00
.61
.00
.00
.00
.02
.09
.00
.05
.00
.15
0.01
0.00

OOC)OOOOOOI—‘OOOOOOCJOOOOOOOOOOOOOODOOOOOOOOOOOOODOOOOOO

0.00
0.00
.00
.00
.00
00
00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
00
.Q0
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.79
.97
.47
.70
.55
.84
.63
.10
.87
.00
.84
.02
.12
.47
.49
.14
.29
.23
.61
.40
.39
.31
.15
.34
.17
.06
.41
.64
.55
.57
.22
.53
.55
.18
.46
.37
.28
.05
.07
.00
.08
.00
77
.00
.00
.05
.18
.73
.05
.69
.09
.55
.18
.05

0.63
0.91
0.11
0.22
.15
.31
.31
.01
.33
.51
.31
.00
.01
.13
.14
.01
.05
.03
17
.06
.06
.06
.02
.07
.03
.01
.06
.19
.14
.15
.04
.13
.14
.04
.10
.11
.04
.36
.40
.00
.43
.00
.23
.00
.00
.00
.03
.24
.00
.21
.01
.14
.03
.00

OO0 000000 OVWOoOWOoOWWOOoOOoOOoOODO OO O OO0 0oO0O0000000D00000COCO000O0 R

.63
.91
11
.22
1.15

(e R B Y

0.33
0.51
.31
.00
.01
.13
.14
.01
.05
.03
.17
.06
.06
.06
.02
.07
.03
.01
.06
.19
.14
.15
.04
.13
.14
.04
.10
.11
.04
.36
.40
.00
.43
.00
.23
.00
.00
.00
.03
.24
.00
.21
.01
.14
.03
.00
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P-112
P-113
pP-114
P-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
pP-127
P-128
P-129
P-130
pP-131
pP-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
P-141
P-143
P-145
P-146
P-147
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-160
P-161
P-162
P-163
P-164

PUMP/LOSS

J-83
J-84
J-84
J-86
J-86
dg-43
VP-1
J-91
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
I-Pump-3
J-11
J-110
J-111
J-112
J-113
J~114
Jg-115
J-116
J-117
J-118
J-119
J-120
J-121
J-127
J-128
J=-129
J-130
J-131

J-116
J-117
J-87
J-84
J-89
J-92
J-20
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J~-98
J-103
J-88
Jg-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-122
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J-77
J-44
J-119
J-72
J-128
J-102
J-31
J-69
J-21

ELEMENT

113.
32
16
64.
16.
-940.
535.
-957.
-945.

-84,

73.

-886,
-76.

16.
-98.
-1007.
-104.
1012.
482.
-45.

-56.

16.
-1080.
48
64.
80.
145.
177.
lel.
145.
96.
16.
290.
16.
32.
16.
-109.
-115.
-17.
211.
-66,

12

.32
.16

&4
16
40
66
14
98
60

.58

44

.58

58
14

.58
.58

74
46
36
04
94
86
54

.58

70

.58

58
16
83

.48

64
80
44
76
60
44
96
16
88
16
32
16
62
20
39
02
96

RESULTS
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.11
.00
.01
.04
.00
.88
.00
.34
.35
.05
.01
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.00
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.09
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0.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.72
.21
.18
.41
.10
.67
.38
.72
.68
.54
.14
.47
.02
.51
.49
.04
.04
.11
.12
.86
.18
.72
.34
.52
.06
.64
.06
.06
.05
.07
.14
.18
.23
.41
.50
.46
.41
.62
.10
.83
.18
.37
.18
.24
.31
.20
.60
.19

0.37
0.04

.65
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.37
.04
.03
.13
.01
.62
.03
.04
.65
.16
.04
.13
.00
LT
.14
.00
.00
.01
.18
.24
.98
.10
.03
.28
.01
.42
.01
.01
.00
.40
.01
.02
.03
.08
.12
.10
.08
.28
.01
.30
.04
.15
0.03
1.08
1.18
0.04
0.16
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INLET
#PUMPS #PUMPS NPSH
NAME FLOWRATE HEAD
PARALLEL SERIES Avail.
gpm ft
ft

OUTLET

HEAD

ft

PUMP

HEAD

ft

COST

USEFUL INCREMTL TOQTAL

CosT

Device "Pump-1" is closed

Pump-1 0.00 17.46
* & 50.7
Device "Pump-2" is closed
Pump-2 0.00 17.46
* & 50.7
Pump-3 1080.83 17.41
* & 50.5
vVP-1 535.66 0.00
*x 33.2
VP-2 482 .86 0.00
* & 33.2
N ODE RESULTS
NODE NODE
NAME TITLE

[N
N =

FETTTHHT
s L2

FIRE

HEHE GGG
g Y S S RN

| 1
MNMNNNMMNMNNDRE PR R
U WNREPOoOWOLWORUAEREWNE OWO -]

SO L GG

167.

le7

167

173.

173.

29

.29

.31

59

59

149.9

173.6

173.6

EXTERNATL HYDRAULIC

DEMAND

=

[SU IR R R S R G R S R R S R IS S IS I E I S RS S IS S O IS I I

GRADE

565.04
565.06
565.06
565.04
565.04

EFFIC-

ENCY POWER
Hp 5

75.00 0.

75.00 0.

75.00 0.

75.00 0.

75.00 0.
NODE PRESSURE

ELEVATION  HEAD
ft ft

388.00 173.74
386.00 178.27
389.00 175.54
388.00 176.65
389.00 175.73
389.00 175.76
390.00 174.79
391.00 173.80
395.00 170.02
395.00 169.54
399.00 166.04
396.00 168.97
400.00 165.03
399.00 166.01
399.00 166.01
402.00 163.00
399.00 166.03
397.00 168.04
399.00 166.03
397.00 168.04
400.00 165.06
401.00 164.06
399.00 166.04
398.00 167.04

NO
PRES

DE
SURE

psi

* %

*%*

* %

* %



J=-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-5b1
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J=-77
J-78
J-79
J-80
J-81
J-82
J-83

5.58

5.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.16
.58
.58
.58
.58
.16
.58
.58
.58
.58
.58
.58
.58
.16
.58
.58
.58
.58
.58
.58
.58
.16
.58
.58
.16
16.16
16.16
16.16
16.16

'_\
Lo RR OISR E B RS RS O S IS IS IS S T I I S S )

=

=Y

=
muUuamrn ey oAb U bW

[
)]

16.16
16.16
16.16
16.16
16.16
16.16
l6.16
16.16

565.04
565.04
565.04
565.04
565.11
565.19
565.07
565.11
565.11
565.06
565.03
565.08
565.02
565.18
565.18
568.08
564.76
564.98
565.18
565.54
565.16
564.49
565.08
564.98
564.99
564.99
565.03
565.086
564.98
564.67
564.97
564.99
565.00
565.01
564.99
565.01
564.79
564.53
564.82
564.85
564.61
564.63
564.55
564.56
564.54
564.78
564.52
564.58
564.58
564.43
564 .44
564.07
564,44
564.07

392

401

403

401
402

398,
.00

401

403,
383.
399.
400.
400.
3889.
399.
399.
393.
.50
.00

397
393

403.
403.
403.
403.
413.
403.
412.

.COo
391.
392,
390.
399.
402.
393.
403,
403,
400,
405.
.00
401.
403.
403.
405.
403.
403,
403.
403.
.00
414.
403.
403,
403.
403.
401.
403.
401.
399,
401.
399.
.00
.00

00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00

00
00
00
co
00
00
00
[#]4]
00
00
00

00

00
00
co
00
00
00
00
0o
00

00
00
00
00
00
00
00

173.04
174.C4
173.04
175.04
l66.11
163.19
172.07
162.11
162.11
165.06
160.03
164.08
164.02
162.18
162.18
163.08
161.76
161.98
162.18
162.54
162.16
150.459
162.08
161.98
161.99
161.99
164.03
162.06
163.98
165.67
163.97
165.99
164.00
163.01
165.99
164.01
161.79
171.53
165.82
164.85
164.61
165.63
165.55
165.56
171.54
167.28
171.52
161.58
161.58
161.43
161.44
151.07
161.44
152.07

74.98
75.42
74.99
75.85
71.98
70.72
74.57
70.25
70.25
71.53
69.35
71.10
71.08
70.28
70.28
70.67
70.10
70.19
70.28
70.43
70.27
65.21
70.24
70.18
70.19
70.19
71.08
70.23
71.08
71.79
71.06
71.93
71.07
70.64
71.93
71.07
70.11
74.33
71.85
71.43
71.33
71.77
71.74
71.74
74.33
72.49
74.32
70.02
70.02
69.95
69.96
65.46
69.96
65.90



J-84
J-85
J-86
J-87
J-88
J-89
J-90
J=-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J=-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1
O~RV-1
VP-1
VP-2
I-RV-1
O-Pump-3

WELL 1
WELL 2

16.16
16.16
16.16
16.16

5.58
16.16

5.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.58
.16
.58
.16
16.16
16.16
l16.16
16.16
16.16
16.16
l6.16
16.16
16.16
16.16
.16
.58
.58
.58
.58
.58
.58
.58
.00
.00
.00

0.00

=
AR S O R RS RV I SIS N S IS T G IS T S

[ay
[2))

=
(o))

OO OoOWn MWL R WU WL

0.00

563.84
563.83
563.89
563.83
571.45
563.88
571.59
569.30
568.95
565.48
565,47
569.30
565.41
569.64
569.68
569.68
569.68
569.68
570.76
570.04
565.28
565.27
565.41
565.41
564.67
565.02
564.54
564.55
564.60
564.29
564.19
564.14
563.96
563.84
564.79
564.76
564.79
564.56
414.96
564.79
570.47
570.62
565.08
564.88
565.03
414.9¢6
414.96
414.91
415.00
416.61
571.59
571.59
563.65
564.81

404.
408.
404,
404.
399,
404.
398.
401.
401.
404.
403.
401.
403,
401,
399,
399.
399.
397.
396.
399,
403,
403.

405

405.
403.
396.
397.
399,
399.
405.
.00

412

412.
404.
405.
403.
403.
403.
399.
397,
397.
396.
396.
395,
403.
399,
397.
397.
397.
397.
397.
398.
398.
397.
397.

00
Co
00
00
00
00
00
00
]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00
0o
00
50
50
g0
0o
00
0o
00
50
50
50
50
50
00
00
50
50

159.84
155,83
159.89
159.83
172.45
152.88
173.58
168.30
167.95
161.48
162.47
168.30
162.41
168.64
170.68
170.68
170.68
172.68
174.76
171.04
162.28
162.27
160.41
160.41
161.67
169.02
167.54
165.55
165.60
159.29
152.19
152.14
159.96
158.84
161.79
lel.76
161.79
165.56

17.46
167.29
174.47
174.62
170.08
161.88
166.03

17.46

17.46

17.41

17.50

19.11
173.59
173.59
166.15
167.31

.26
.53
.28
.26
.73
.28
.22
.93
.78
.98
.40
.93
.38
.08
.96
.96
.96
.83
.73
.12
.32
.32
.51
.51
.06
.24
.60
.74
.76
.03
.95
.93
.31
.83
.11
.10
.11
.74
.56
.49
.60
.67
IO
.15
.94
.56
.56
.55
.58
.28
.22
.22
.00
.50



C-Pump-2 0.00
O-Pump-1 0.00
MAXIMUM AND MINIMUM

PRESSURES

JUNCTION MAXTMUM

NUMBER PRESSURES
psi
J-2 T77.25
J-4 76.55
J-7 76.16
J-6 76.15
J-3 76.07

VELOCITTIES

PIPE MAXTMUM
NUMBER VELOCITY
(ft/s)
P-3 11.77
P-100 11.77
P-54 4.75
P-53 3.93
P-98 3.08
HL+ML / 1000
PIPE MAXIMUM
NUMBER HL+ML/1000
(ft/£t)
P-3 69.23
P-100 69.23
P-54 14.76
P-53 9.05
P-1 9.01
HL / 1000
PIPE MAXTMUM
NUMEER HL/1000
(ft/ft)
P-3 69.23
P-100 69.23
P-54 14.786
P-53 9.05

564.79 397.50
564.79 397.50
VALUES
JUNCTION MINIMUM
NUMBER PRESSURES
psi
I-Pump-3 7.55
J-122 7.56
I-Pump-1 7.56
I-Pump-2 7.56
R-1 7.58
PIPE MINTIMUM
NUMBER VELOCITY
{(ft/s)
P-30 0.01
P-10 0.02
P-125 0.02
P-68 0.02
P-128 0.04
PIPE MINTMUM
NUMBER HL+ML /1000
(Et/ft)
P-125 0.00
P-10 0.00
P-3( 0.00
P-68 0.00
P-106 0.00
PIPE MINIMUM
NUMBER HL/1000
(ft/ft)
P-125 0.00
P-10 0.00
P-30 0.00
P-68 0.00

167.29
167.29

72.49
72.49



P-1 9.01 P-106 0.00

REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PS5V 72.00 ACTIVATED 72.00 8.28 1037.71

SUMMARY OF INFLOWS AND CUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE ) NODE
NAME gpm TITLE
R-1 48.70
VP-1 535.66 WELL 1
VP-2 482.86 WELL 2
NET SYSTEM INFLOW = 1067.22
NET SYSTEM COUTFLOW = 0.00
NET SYSTEM DEMAND = 1067.22

** %%k HYDRAULIC ANALYSIS COMPLETED **#*#%%
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SUMMARY OF ORIGINAL DATA
L L Ty e L Lk

UNITS SPECIFIETD

FLOWRATE ... vuwuneas = gallons/minute
HEAD (HGL) ..... von. = Feet
PRESSURE ............ = psig

REGULATING VALYVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PsSv 563.65

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE CvV -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) {in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 140.0000 0.00
P-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-4 J-3 J-6 193.40 3.00 140.0000 0.00



p-17
P-18
P-19
P-20
P-21
pP-22
P-23
p-24
P-25
P-26
BP-27
p-28
P-29
P-30
P-31
P-32
pP-33
P-34
P-35
P-36
P-37
P-39
P-40
P-41
P-42
P-43
P-44
P-45
P-46
pP-47
P-48
P-49
P-51
P-52
P-53
P-54
P-55
P-56
P-57
P-58
P-59
P-60
P-61

600.
378.
1386.
.90

2435

3328.
76.
434.
565.
.90
176,
179.
130.
.70

503

181

181.
353.
373.
140.
224.
277.
278.
.90
.10

320
425

378.
423.
377.
689.
200.
418.
260.
.50
.70
.60
297.
320.
287.

30.
.70
.70
289.
.50
.60
299,
596.

56.
.30

334
381
287

383
277

308
401

1029

319.
.10

172

609.
326.
388.
189.
366.
322.
319.

30
00
50

60
70
80
60

50
60
00

70
40
10
30
20
90
00

920
20
90
00
00
10
50

30
70
70
00

60

60
00
70

60

30
60
10
00
00
80
10

.00
.00
.00
.00

00

.00
. G0
.00
.00
.00
.00
.00
.00

00

.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00

140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
120.0000
120.0000
140.0000
100.0000
100.0000
100.0000
100.0000
120.0000
140.0000
120.0000
120.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
120.0000
120.0000
120.0000
130.0000
140.00600
130.0000
120.0000
120.0000
120.0000
120.0000
120.0000
140.0000
120.0000

+
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.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
P-79
P-80
p-81
pP-82
P-83
P-85
P-86
P-87
p-88
P-89
P-80
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
pP-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
P-112
P-113
P-114
P-115
P-116
P-117

J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J=-55
J-b5
J-57
J-57
J-59
J~-59
J-60
J-61
J-60
J=-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J=73
J-75
J-123
J-123
R-1
J-123
O-Rv-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J-77

J-49

J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43

J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J=-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J-121
J-111
J=-123
C-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-88
J-92

319.80
339.30
576.50
196.60

31.90
172.10
316.80
432.00
268.20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
540.80
278.70
540.00

71.90
219.60
649.80
213,90
329.80
430.40
318.00

70.70
298.20

6.30

12.50
19.20
27.10
11.50

171.50
609.80
383.00
106.80
226.20
55.60
1038.40
182.50
228.60
295.10
106.10
253.10
333.90
388.40
334.00

6.

12.

12.
12.
12,

8.

12.

12.
12.
12.
12.
12,
12.

12
12.
12.

12.
12.
12.
12.
12.

12,

MO0 0O

00

.00

co

.C0

00
00
0o
0o

.00
.00
.00

go

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00
00
00
00
00

.00
.00

00
oo

.00

00
00
00
00
0o
00
00

.00
.00
.00
.00
.00
.00

140.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
140.0000
140.0000C
140.0000
120.0000
120.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.00060
120.0000
120.0000
130.0000
120.0000
140.0000
120.0000
120.0000
120.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000
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.00
.00
.00
.00

0o

.00
.00
.00

+

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



b-118 vP-1 J-90 103.70 24.00 120.0000 0.00
P-119 J-91 J-97 168.70 12.00 140.0000 0.00
P-120 J-92 J-91 130.20 12.00 120.0000 0.00
P-122 J=-93 J-47 326.60 8.00 140.0000 0.00
P-123 J-93 J-94 366.00 4.00 130.C000 0.00
P-124 J-93 J-96 576.50 8.00 140.0000 0.00
P-125 J-91 J-95 86.50 12.00 140.0000 0.00
P-126 J-97 J-102 631.00 12.00 140.0000 0.00
P-127 J-97 J-100 291.10 8§.00 140.0000 0.00
P-128 J-98 J-99 107.60 8.00 140.0000 0.060
P-129 J-98 J-101 670.90 8.00 144¢.0000 0.00
P-130 J=-10C0 J-98 429.00 8.00 140.0000 0.00
P-131 J-100 J-103 302.20 6.00 120.0000 0.00
P-132 J-102 J-88 308.70 12.00 140.0000 0.00
P-133 J-103 J=-127 438.60 6.00 140.0000 0.00
P-134 J-90 J-88 1360.00 24,00 120.0000 0.00
P-135 VP-2 J-90 53.70 24.00 120.0000 0.00
P-136 J-46 J-104 332.30 6.00 120.0000 0.00
P-137 J-104 J-105 429 .80 6.00 120.0000 0.00
P-138 J-104 J-96 316.00 6.00 120.0000 0.00
P-139 J-96 J-106 549.40 6.00 120.0000 0.00
P-140 J-96 J-107 464,20 6.00 120.0000 0.00
P-141 J-58 J-108 650.10 12.00 140.0000 0.00
P-143 I-Pump-3 J-122 12.80 12.00 120.0000 0.00
P-145 J-11 J-74 182.50 12.00 120.0000 0.00
P-146 J-110 J-11 324,00 12.00 120.0000 0.00
P-147 J-111 J-110 348.40 12.00 120.0000 0.00
P-148 J-112 J-73 378.60 12.00 120.0000 0.00
P-149 J-113 J-114 851.10 12.00 120.0000 0.00
P-150 J-114 J-115 451.70 12.00 120.0000 0.00
P-151 J-115 J-83 950.10 12,00 120.0000 0.00
P-152 J-116 J-86 247.50 8.00 120.0000 0.00
P-153 J-117 J-85 512.90 8.00 120.0000 0.00
P-154 J-118 J-77 693.90 12.00 120.0000 0.00
P-155 J-119 J-44 151.90 6.00 120.0000 0.00
P-156 J-120 J-119 139.90 6.00 120.0000 0.00
P-157 J-121 J-72 124.10 6.00 140.0000 0.00
P-160 J-127 J-128 143.40 6.00 140.0000 0.00
P-161 J-128 J-102 117.00 6.00 140.0000 0.00
P-162 J-129 J-31 763.20 6.00 140.0000 0.00
P-163 J-130 J-69 184.80 12.00 120.0000 0.00
P-164 J-131 J-21 294.10 12.00 120.0000 0.00
P-165 J-75 I-RV-1 17.90 6.00 140.0000 0.00
PUMP/LOSS ELEMENT DATA
THERE IS A DEVICE AT NODE Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=
HEAD FLOWRATE EFFICIENCY
{ft) {gpm) (%)
210.00 0.00 80.00

185.00 800.00 80.00



160.
110.

00
00

1000.00
1400.00

THERE IS A DEVICE AT NCODE

TEERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.
224,
222.
211,
178.
130.

00
00
00
00
00
00

FLOWRATE
(gpm)
0.00
210.00
315.00
4290.00
525.00
630.00

THERE IS A DEVICE AT NODE

HEAD
(ft)

395.
290.
205,
140.

90.

N ODE

NODE

L1 aoagggggy
BB [
HFOWwWom-Jok WhpPe

QGGG
e S
(2T FY I N |

00
00
00
00
00

DATA

NCDE
TITLE

FIRE

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY

(%

75.
75.
75.
75.
5.
75.

)

00
00
00
00
00
00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

FLOWRATE
(gpm)

0.00
240.00
400.00
580.00
640.00

EXTERNAL
DEMAND
{(gpm)
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
0.86
2.50
0.86
0.86
0.86
0.86

EFFICIENCY

(%
75
75
75
75
75

JUNCTION
ELEVATION

)

.00
.00
.00
.00
.00

(ft)

389.00
388.00
389.00
389.00
380.00
391.00
385.00
395.00
399.00
396.00
400.00
399.00

EXTERNAL
GRADE
(ft)

3)

3)

1)

2)



J-16
J-18
J-19
J-20
J-21
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
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.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.50
.86
.86
.86
.86
.50
.86
.86
.86
.86
.86
.86
.86
.50
.86
.86
. 86
. 86
.86
.86
.86
.50
.86
.86
.50
.50
.50
.50

399.
402.
399.
397,
399,
397.
400,
401.
399.
398.
392.
391.
392.
390.
329,
402.
393.
403.
403.
400.
405.
401.
401.
403.
403.
405.
403.
403.
403.
403.
403.
414.
403.
403.
403.
403.
401.
403.
401.
389,
401.
399,
401.
402,
399.
401.
403,
393.
399,
400.
400.
399.
399.
399.

00
0c
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
00



J-74
J-75
J-76
J=77
J-78
o-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-985
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-127
J-128
J-129
J-130

2.50
0.86
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.86
.50
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.86
.50
.86
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.50
.86
.86
.86
. 86
.86
.86

CO0OOCO0OCO0O0O0ODOOCOCOMNODNMNMBNBNMNDDIINIDRNDLNDNDDNN

COOCOCONNNONMNNNNNNNNMODNOO

393.00
397.50
393.00
403.
403.
.00
403.
.00
403,
.00
404.
408.
404,
404.
399.
404.
398.
401.
401.

403

413

412

404

403.
401.
403.
401.
399,
399,
399,
397.
396.
399.
403.
403.
405.
405,
403.
396.
397.
399.
399.
405.
412.
412.
404,
405.
403,
403.
403.
399.
3597.
337.
396.
396.
395.
403.

00
00

00

00

00
co
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
Co
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
e
00
50
50
00
0o
00
0o



J=-131 0.86
I-Pump-1 0.00
I-Pump-2 0.00
I-Pump-3 0.C0O

R-1 -

O-RV-1 0.00
vb-1 WELL 1 ———

VP-2 WELL 2 —-———=
O-Pump-3 0.00
O-Pump-2 0.00
O-Pump-1 0.0¢
I-RV-1 -———-
CuUTPUT OPTION DATA

OQUTPUT SELECTION: ALL RESULTS ARE INCLUDED
MAXTMUM AND MINIMUM PRESSURES
MAXTMUM AND MINTIMUM VELOCITIES
MAXTMUM AND MINIMUM HEAD LOSS/1000

SYSTEM CONFIGURATION

NUMBER OF PIPES ......ccoiiiiinnnnns (P)
NUMBER OF END NODES . ..o cicuennn. (J)
NUMBER OF PRIMARY LOOPS . ..vevvuun. {L)
NUMBER OF SUPPLY NCDES ............ (F)
NUMBER OF SUPPLY ZONES . ........... {Z)

RESULTS OBTAINED AFTER 15 TRIALS: ACCURAC

SIMULATION DESCRIPTION

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE Cv -CHE
PIPE NCDE NUMBERS FLOW.
NAME #1 #2

gpm

395.00
397.50
397.50
397.50
397.50
397.50
398.00
398.00
397.50
387.50
397.50
397.50

415.00

398.00
398.00

563.65

IN THE TABULATED QUTPUT

= 5
= 5
= 5
= 154
= 127
= 25
= 3
1
Y = 0.92151E-04
(LABEL)
CK VALVE
RATE HEAD MINOR LINE HL-+MIL./
LOSS LOSS VELQO. 1000
ft ft ft/s ft/f

HL/
1000
fe/f



p-1 J-1 J-2 -0.86 g.08 0.00 0.22 0.28 0.28

P-2 J-2 J-3 -1.72 0.01 0.00 0.08 0.01 0.01

P-4 J-3 J-6 -2.58 0.01 0.00 0.12 0.03 0.03

P-5 J-6 J-4 0.86 0.00 0.00 0.04 0.00 0.00

P-6 J-6 J-7 -4.30 0.00 0.00 0.05 0.00 0.00

p-7 J-7 J-9 -5.16 0.00 0.00 0.03 0.00 0.00

P-8 J-9 J-8 0.86 0.00 0.00 0.01 0.00 ¢.00

P-2 J-9 J-13 -6.88 0.01 0.0C 0.04 0.00 0.00
P-10 J-10 J-109 0.86 0.00 0.00 0.00 G.00 0.00
p-11 J-10 J-131 -9.46 0.00 0.00 0.03 0.00 0.00
P-12 J-13 J-10 -7.74 0.00 0.00 0.05 .00 0.00
P-13 J-12 J-14 176.13 0.04 0.00 0.50 0.09 0.09
P-14 J-12 J-16 -0.12 0.00 0.00 0.00 0.00 0.00
P-15 J-16 J-15 -0.98 g.00 0.00 0.02 0.00 0.00
P-17 J-15 J-18 0.86 0.00 0.00 0.02 0.00 0.00
P-18 J-15 J-19 -2.70 0.00 0.00 0.07 0.02 .02
P-19 J-20 J-12 659.66 0.00 0.00 0.20 0.02 0.02
P-20 J-19 J-20 -3.56 0.00 0.00 0.04 .00 0.00
P-21 J-21 J-22 27.98 0.00 0.00 0.08 0.00 0.00
P-22 J-22 J-20 74,08 0.00 0.00 0.21 0.02 0.02
P-23 J-22 J-25 -46.96 0.01 0.00 0.30 0.06 0.06
P-24 J-21 J-26 -39.16 0.01 ¢.00 0.25 0.04 0.04
P-25 J-25 J-24 -47.49 0.02 0.00 0.30 0.06 0.06
P-26 J-24 J-23 43 .33 0.02 0.00 0.28 0.05 0.05
P-27 J-23 J-12 107.22 0.02 0.00 0.30 0.05 0.05
P-28 J-26 J-25 0.32 0.00 0.00 0.00 6.00 0.00
P-29 J-26 J-28 -40.34 0.02 0.00 0.26 0.04 0.04
P-30 J~-28 J-30 -13.66 0.00 0.00 0.09 0.01 0.01
P-31 J-28 J-29 -27.55 0.01 0.00 0.18 0.02 0.02
P-32 J=-27 J-29 -15.38 0.00 0.00 0.10 0.01 0.01
P-33 J-30 J-27 -14.52 0.01 0.00 0.16 0.03 0.03
P-34 J-29 J-33 -43.78 0.05 0.00 0.50 0.20 0.20
P-35 J-31 J-32 -46.36 0.07 0.00 0.53 0.22 0.22
P-36 J-33 J-31 -28.68 0.03 0.00 0.33 0.09 0.092
P-37 J-33 J-129 -15.97 0.01 0.00 0.18 0.03 0.03
P-39 J-32 J-35 133.62 0.11 0.00 0.85 0.38 0.38
P-40 J-35 J-24 91.68 0.06 0.00 0.59 0.19 0.19
p-41 J-35 J-38 41.08 0.05 0.00 0.47 0.17 0.17
pP-42 J-36 J-23 64.75 0.00 0.00 0.41 0.10 0.10
P-43 J-36 J-37 104.45 0.09 0.00 0.67 0.24 0.24
P-44 J-38 J-36 170.06 0.02 0.00 0.48 0.08 0.08
P-45 J-37 J-14 -175.27 0.03 0.00 0.50 0.09 ¢.09
P-46 J-37 J-39 278.87 0.06 .00 0.79 0.21 0.21
P-47 J-39 J-38 -58.56 0.18 0.00 0.66 0.45 0.45
P-48 J-38 J-34 -188.41 0.04 0.00 0.53 0.13 0.13
P-49 J-34 J-41 -189.27 0.08 0.00 0.54 0.13 0.13
P-51 J-41 J-42 -190.13 0.01 0.00 0.54 0.14 0.14
P-52 J-32 J-43 -180.85 3.22 0.00 2.05 3,12 3.12
P-53 J-43 J-42 368.45 3.25 0.00 4.18 10.17 10.17
P-54 J-43 J-47 439.53 2.78 0.00 4.99 16.18 16.18
P-55 J-45 J-120 7.50 0.01 0.00 0.09 0.01 0.01
P-56 J-46 J-45 76.71 0.24 0.00 0.87 0.74 0.74



P-57 J-47 J-46 91.90 0.40 0.00 1.04 1.03 1.03
P-58 J-42 J-48 177.46 0.02 0.00 0.50 0.12 0.12
pP-59 J-48 J-50 244 .16 0.08 0.00 0.69 0.22 0.22
P-60 J-48 J-47 -280.91 0.49 0.00 1.79 1.52 1.52
P-61 J-50 J-53 317.4%9 0.11 0.00 0.90 0.35 0.35
P-62 J-46 J-50 74.18 0.17 0.00 0.84 0.52 .52
P-63 J-45 Jg-51 68.35 0.04 ¢.00 0.44 0.11 0.11
P-64 J-51 J-118 47.50 0.01 0.00 0.13 0.01 0.01
P-66 J-48 J-56 213.34 ¢.18 0.00 1.36 0.91 0.91
P-67 J-53 J-51 -19.99 0.00 0.00 0.06 .00 0.00
P-68 J-54 J-53 -336.61 0.07 0.00 0.95 0.39 0.39
P-69 J-54 J-57 364.43 0.14 0.00 1.03 0.45 0.45
P-70 J-56 J-62 85.67 0.07 0.00 0.55 0.17 0.17
pP-71 J-55 J-56 -126.81 0.09 0.00 C.81 0.35 0.35
pP-72 J-55 J-39 38.58 0.01 0.00 0.25 .04 0.04
P-73 J-57 J-61 -83.12 0.05 0.00 0.53 0.16 0.16
P-74 J-57 J-59 446.69 0.21 0.00 1.27 0.66 0.66
P-75 J-59 J-130 877.93 1.30 0.00 2.49 2.31 2.31
P-76 J-59 J-60 -432.10 0.15 0.00 1.23 0.47 0.47
P-77 J-60 J-64 -374.29 0.08 0.00 1.06 0.36 0.36
P-78 J-61 J-55 -87.37 0.08 0.00 0.56 0.17 0.17
P-79 J-60 J-61 -59.53 0.11 0.00 0.68 0.35 0.35
P-80 J-62 J-54 28.67 0.01 g.00 0.18 0.02 0.02
P-81 J-62 J-61 56.13 0.10 0.00 0.64 0.31 0.31
P-82 J-60 J-63 0.86 0.00 0.00 0.01 0.00 0.00
P-83 J-64 J-39 -375.15 0.10 0.00 1.06 0.36 0.36
P-85 J-58 J-75 -35.00 0.00 0.00 0.10 0.01 0.01
P-86 J-75 J-66 -874.49 0.16 0.00 2.48 2.29 2.29
P-87 J-68 J-66 875.35 0.50 0.00 2.48 2.30 2.30
P-88 J-68 J-69 -82.16 0.41 0.00 0.93 0.63 0.63
P-89 J-69 J-68 794.05 0.41 0.00C 2.25 1.92 1.92
P-30 J-58 J-71 30.00 0.00 0.00 0.09 0.00 0.00
P-91 J-71 J-70 2.50 0.00 0.00 0.03 0.00 0.00
P-92 J-71 J-112 25.00 0.00 0.00 0.07 0.00 0.00
P-93 J-73 J-121 5.00 0.00 0.00 0.06 0.00 0.00
P-94 J-73 J-111 15.00 0.00 0.00 0.04 0.00 0.00
P-95 J-75 J-123 0.86 0.00 0.00 0.00 0.00 0.00
P-96 J-123 O-Pump-3 0.00 0.00 0.00 .00 0.00 0.00
P-97 J-123 O-Pump-2 0.00 0.00 0.00 0.00 0.00 0.00
P-98 R-1 J~122 0.86 0.00 0.00 0.00 0.00 0.00
P-99 J-123 O-Pump-1 0.00 ¢.00 0.00 0.00 0.00 g.00
P-100 O-RV-1 R-1 837.77 1.26 0.00 9.51 46.58 46.58
P-101 I-Pump-1 J-122 0.00 0.00 0.00 0.00 0.00 0.00
P-102 I-Pump-2 J-122 0.00 0.00 0.00 0.00 .00 0.00
P-103 J-74 J-67 2.50 0.00 0.00 0.01 0.00 0.00
P-104 J-74 J-76 2.50 0.00 0.00 0.03 ¢.00 0.00
P-105 J-77 J-49 40,00 0.060 0.00 0.11 0.01 0.01
P-106 J-=77 J-78 2.50 0.00 0.00 0.01 0.00 0.00
P-107 J-49 J-80 37.50 0.00 0.00 0.11 0.01 0.01
P-108 J-80 J-82 5.00 0.00 0.00 0.01 0.00 0.00
P-109 J-80 J-113 30.00 0.00 0.00 0.09 0.00 0.00
P-110 J-82 J-79 2.50 0.00 0.00 0.03 0.00 0.00
P-111 J-83 J-81 2.50 0.00 0.00 .01 ¢.00 0.00
p-112 J-83 J-116 17.50 0.00 0.00 0.11 ¢.01 0.01



P-113
pP-114
P-115
P-116
P-117
P-118
p-118
P-120
P-122
P-123
pP-124
P-125
P-126
P-127
P-128
P-129
P-130
P-131
P-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
pP-141
P-143
P-145
pP-146
P-147
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-160
P-161
P-162
P-163
P-164
P-165

PUMP/LOSS

J-84
J-84
J-86
J-86
J-43
vP-1
J=-91
J-92
J=-93
J-93
J=-93
J-91
J=-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
I-Pump-3
J-11
J=-110
J-111
J=-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-127
J-128
J-129
J-130
J-131
J=-75

J-117
J-87
J-84
J-89
J-92
J~-9G
J-97
J-91
J-47
J-94
J-96
J-95

J-102

J-100
J-99

J-101
J-98

J-103
J-88

J-127
J-88
J-90

J-104

J-105
J-96

J-106

J-107

J-108

J-122
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J-77
J-44

J-119
J-72

J-128

J-102
J-31
J-69
J-21

I-RV-1

ELEMENT

5.00
2.50
10.00
2.50
-989.69
527.83
-992.27
-990.55
-65.87
0.86
64.15
.86
-893.80
-99.32
0.86
0.86
2.58
-102.76
-1000.01
-103.62
1000.87
473.90
-59.85
0.86
-61.57
0.86
0.86
2.50
.00
7.50
10.00
12.50
22.50
27.50
25.00
22.50
15.00
2.50
45.00
2.50
5.00
2.50
-104.48
-105.34
-16.83
877.07
-10.32
837.77
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INLET
#PUMPS NPSH
NAME FLOWRATE HEAD
SERIES Avail.

OUTLET

HEAD

ft

PUMP

HEAD

ft

USEFUL: INCREMTL TOTAL

CosT

COsST

#PUMPS

PARALLEL

Device "Pump-1" is closed

Pump-1 0.00 17.50¢
*%k 50.7
Device "Pump-2" is closed
Pump-2 0.00 17.50
* % 50.7
Device "Pump-3" is closed
Pump-3 0.00 17.50
ot 50.7
vP-1 527.83 0.00
** 33.2
VB-2 473.90 .00
& 33.2

NODE RESULTS

NODE NODE
NAME TITLE

ggg ? ? a4gq
WO R WN P

FIRE

|
N g =g e

QUGG LG Gy

1 |
NN NRONDMNRE R R
Dl WP OWwoo o Ul b Wb

YL an G

166.

le6.

166.

176.

176.

99

99

99

84

84

176.8

176.8

EXTERNAL HYDRAULIC

DEMAND

GRADE

ft

567.
567
567
567
567.
567.
567.
567.
567
564.
567.
567.
567.
567.
567
567
567
567.
567.
567.
567.
567.
567

66

.74
.75
.75

76
76
76
76

.76

48
76
76
71
76

.76
.76
.76

76
76
76
78
79

.78

EFFIC-
ENCY POWER
Hp 5
75.00 0. 0
75.00 0. 0
75.00 0. 0
75.00 0 0.
75.00 0 0.
NCDE PRESSURE
ELEVATICN  HEAD
ft ft
388.00 179.66
386.00 181.74
389.00 178.75
388.00 178.75
389.00 178.76
389.00 178.76
390.00 177.76
391.00 176.76
395.00 172.76
395.00 169.48
399.00 168.76
396.00 171.76
400.00 167.71
389.00 168.76
329.00 168.76
402.00 165.76
399.00 168.76
397.00 170.76
389.00 168.76
397.00 170.76
400.00 167.78
401.00 166.79
399.00 168.78

NODE

PRESSURE

psi

* *

* %

* %k



J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-78
J-80
J-81
J-82

OoNOCOOCOODOoODOoOOOC
o
[+
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567
567

567.
567.

567

5867,

567

567.
567.
567.

567

567.
567.
567.
567.
567.
571.

567

567.

568

568.
567.

567

567.
567.

567

567.
567.

567

567.

564

567.
567.
567.

567

567.

567

564.
564.
565.

565
564
564
564

564,
564.
564.
564.
567.

567

567.
567.
567.
567.

.78
.81
79
81
.80
89
.97
86
84
85
.78
69
80
62
92
93
18
.75
75
.00
40
91
.70
83
72
.72
65
64
.73
51
.48
29
44
55
.66
44
.52
65
48
16
.57
.48
.48
.48
48
48
49
48
70
.70
70
70
69
70

398.
392.
391.
392.
390.
399,
402.
393.
403.
403.
400.
405.
401.
401.
403.
403.
405.
403,
403.
403.
403.
403.
414,
.00

403

403.
403.
403,
401.
403.
401.
399.
401.
399.
401.
402.

399

401.
403.

393

.

399.
400.
400.
399,
399,
399.
393.
397.
393.
403.
403.
403.
403.
413.
403.

00
00
00
00
00
oo
00
co
00
00
00
00
00
00
00
00
00
00
00
co
0o
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
50
00
0o
00
00
Co
00
00

168
175.
176.
175.
177.
168.
165.
174.
1l64.
164.
167
le62.
166.
166.
164,
164.
166.
164
164,
165.
165.
164.
153
164,
164
le4,
le4.
166.
164
166.
165.
166.
168.
166.
165.
168.
166.
161.
171.
166.
165.
164
165,
165.
165,
171.
166.
171
lé64.
le4.
164.
l64.
154.
164

.78

81
79
81
80
89
97
86
84
85

.78

69
80
62
92
93
18

.75

75
ao
40
91

.70

83

.72

72
65
64

.73

51
48
29
44
55
66
44
52
65
48
16
57

.48

48
48
48
48
929

.48

70
70
70
70
69

.70

73.

76

76.
76.
77.
73.

71
75
71

7i.

72

70.

72
72

71.
7i.
2.

71
71
71

71.
71.

66
71
71

71.

71

72.
71.
72,

71

72,

72

T2.
71.

72

72,
70.
74.
72.
71.
71.

71
71

71.
74 .
72.
74.

71
71

71.

71

67.
71.

57
.18
61
18
04
19
.92
17
.43
44
.70
50
.28
.20
47
47
01
.39
.38
.50
67
46
.60
.43
.38
38
.35
21
38
15
.71
06
.99
17
78
.99
le
05
31
00
75
28
71
71
71
31
36
31
.37
.37
37
.37
03
37



J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J=-117
J-118
J-119
J-120
J-121
J-122
J-123
J-127
J-128
J-129
J-130
J-131
IT-Pump-1
I-Pump-2
I-Pump-3
R-1
O-RV-1
VP-1
VP-2
O-Pump-3

WELL 1
WELL 2

COO0O0OCCOoOONONNNMNNN
w0
[}

OOOOOOOMNMMNML\JNMMNMOMDOOOOOOOOO
« . . . .
o
(o]

0.00

0.00

567.
567.
567.
567.
567.
.70
567.
574,
572.
572.
568,
568.
572.
568.
572.
.95
572,
.95
b72.
574.
573.
568.
.15

574

572

572

568

568.
568.
564.
.76

567

564.
.48
564.
567.
567.
567,
567.
567.
567.
567.
567.
564.
.00

564

415

564.
.76

573

573.
567.
.99
.16

565
567

415.
415.
415.
415,
.26
.84
.84

416
574
574

564,

69
68
68
68
68

68
84
52
15
36
36
52
31
89

95

95
02
34
15

31
31
48

48

48
69
69
69
68
68
71
75
75
48

49
90
87

00
00
00
00

49

412.00
404.00
408.00
404.00
404.00
399.00
404.00
398.00
401.00
401.00
404.00
403.00
401.00
403.00
401.00
399.00
399.00
399.00
397.00
396.00
329.00
403.00
403.00
405.00
405.00
403.00
396.00
397.00
389.00
399.00
405.00
412 .00
412.00
404.00
405.00
403.00
403.00
403.00
392.00
387.50
397.50
396.00
396.00
395.00
403.00
389.00
397.50
397.50
397.50
397.50
397.50
398.00
398.00
397.50

155.69
163.68
159.68
163.68
163.68
175.70
163.68
176.84
171.52
171.15
164.36
165.36
171.52
165.31
171.89
173.95
173.95
173.95
175.95
178.02
174.34
165.15
165.15
163.31
163.31
161.48
171.76
167.48
165.48
165.48
162.69
155.69
155.69
163.68
162.68
164.71
164.75
164.75
165.48

17.50
166.99
177.76
177.90
172.87
162.99
168.76

17.50

17.50

17.50

17.50

18.76
176.84
176.84
166.99

A6
.93
.19
.93
.93
.14
.93
.63
.33
.16
.22
.66
.33
.63
.49
.38
.38
.38
.25
.14
.55
.57
.57
77
77
.98
.43
.57
.71
71
.50
.47
.47
.93
.48
.37
.39
.39
.71
.58
.36
.03
.09
.91
.63
.13
.58
.58
.58
.58
.13
.63
.63
.36



O-Pump-2 0.00
O-Pump-1 0.00
I-RV-1 -

MAXIMUM AND MINIMUM

PRESSURES

JUNCTION MAXTMUM

NUMBER PRESSURES
psi

J=2 78.75
J-4 77.89
J=1 77.85
J-7 77.46
J=-6 77.46

VELOCITTIES

PIPE MAXTMUM

NUMBER VELOCITY
(ft/s)
P-100 9.51
P-165 9.51
P-54 4.99
P-53 4.18
P-132 2.84

PIPE MAXTMUM

NUMBER HL+ML/1000
(ft/ft)
P-165 46.58
P-100 46,58
P-54 16.18
P-53 10.17
P-52 3.12

PIPE MAXTMUM
NUMBER HL/1000
(£t/ft)
P-165 46.58
P-100 46.58

564.49 397.50
564.49 397.50
563.65 397.50

VALUES

JUNCTION MINTMUM
NUMBER PRESSURES
psi
J-122 7.58
I-Pump-1 7.58
I-Pump-2 7.58
I-Pump-3 7.58
R-1 7.58
PIPE MINIMUM
NUMBER VELOCITY
(ft/s)
pP-28 0.00
P-10 0.00
P-95 0.00
P-98 0.00
P-125 0.00
PIPE MINTMUM
NUMBER HL+MIL /1000
(ft/ft)
pP-125 0.00
P-28 0.00
P-10 0.00
P-98 0.00
P-95 0.00
PIPE MINIMUM
NUMBER HL/1000
(£t/ft)
P-125 0.00
P-28 0.00
P-10 0.00

166.99
166.99
166.15

72.36
72,36
72.00



P-53 10.17 P-98 0.00
P-52 3.12 P-95

REGULATING VAL VE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSSV 72.00 ACTIVATED 72.00 8§.13 837.77

SUMMARY CcF INFLOWS AND CUTFLOWS

(+} INFLOWS INTO THE SYSTEM FRCM SUPPLY NODES
(-) OUTFLOWS FROM THE SYSTEM INTQ SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 -836.91
vp-1 527.83 WELL 1
VP-2 473.90 WELL 2
NET SYSTEM INFLOW = 1001.73
NET SYSTEM OUTFLOW = -836.91
NET SYSTEM DEMAND = 1l64.82

*%**%% HYDRAULIC ANALYSIS COMPLETED **#**%*
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SUMMARY OF CRIGINATL DATA
LS R L R e IS I T T T T T TR

UNITS SPECIFIED

FLOWRATE .+ . vvveeennn = gallons/minute
HEAD (HGL} ..oeuwcuaas = feet
PRESSURE . ....couvivcnas = psig

REGULATING VALVE DATA

VALVE VALVE VALVE

LABEL TYPE SETTING
(ft or gpm)

RV-1 PsSv 563.65

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 {EL) {in) COEFF. LO0OSS COEFF.
P-1 J-1 J-2 280.00 1.25 140.0000 0.00
P-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-4 J-3 J-6 193.40 3.00 140.0000 0.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

140.
149.
140.
140.
149,
120.
120.
120.
140.
100.
100.
100.
100.
120.
140.
120.
120.
140.
140.
140.
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

140
120
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
140
120
120
120
120
130
140
130
120
120
120
120
120
140
120

0000
0000
cQoo
cooo
cooo
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

COCOOCOOOCO OO CCOCOOO00000000COCOCO0O00O0OO0OOOCOL OO0 O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
p-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
p-89
P-90
p-91
P-92
P-93
P-94
P-95
P-96
P-97%
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
p-112
P-113
p-114
P-115
P-116
P-117

J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J=-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-T77
J-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43

J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J=121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J=-87
J-84
J-89
J-92

319.80
339.30
576.50
196.60

31.90
172,10
316.80
432.00
268.20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.860
307.10
323.30
540.80
278.70
540.00

71.90
219.60
649.80
213.90
329.80
430.40
318.00

70.70
298.20

12.50
19.20
27.10
11.90

171.50
609.80
383.00
106.80
226.20
55.60
1038.40
182.50
228.60
295.10
106.10
253.10
333.90
388.40
334.00

b o> 00Oy 00O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

140.0000
140.0000
120.0000
140.0000
120.000¢C
124.000C0
120.0000
14¢.0000
1490.0000
140.0000
140.00600
120.0C00
120.0000
140.0000
140.0000
140.0000
140.0000
140.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
130.0000
120.0000
140.0000
120.0000
120.00600
120.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
120.0000
120.0000
140.0000
120.0000
140.0000
120.0000

== Balels e leNeBoleBoeBolaololalalalsBoleNosloeNoeNoNaNoNeololoNsNoNoNoNoNoloNeNal el ol e loe ol e Rl e e Rl ol el ol ol ol w)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-118 vP-1 J-90 103.70 24.00 120.0000 0.00
P-119 J-91 J-97 168.70 12.00 140.0000 0.00
P-120 J-92 J-91 130.20 12.00 120.0000 0.00
P-122 J-93 J-47 326.60 8.00 140.0000 0.00
P-123 J-93 J-94 366.00 4.00 130.0000 0.00
P-124 J-93 J-96 576.50 8.00 140.0000 0.00
P-125 J-91 J-95 86.50 12.00 140.00C0 0.00
P-126 J-97 J-102 631.00 12.00 140.0000 0.00
P-127 J-37 J-100 2%81.10 8.00 140.0000 0.00
P-128 J-98 J-99 107.60 8.00 140.c000 0.00
P-129 J-98 J-101 670.90 8.00 140.00C00 0.00
P-130 J-100 J-98 429.00 8.00 140.0000 0.00
P-131 J-100 J-103 302.20 6.00 120.C000 0.00
P-132 J-102 J-88 308.70 12.00 140.0000 0.00
P-133 J-103 J-127 438.60 6.00 140.0000 0.00
P-134 J-90 J-88 1360.00 24.00 120.0000 0.00
P-135 VP-2 J-90 53.70 24.00 120.0000 0.00
P-136 J-46 J-104 332.30 6.00 120.0000 0.00
P-137 J-104 J-105 429.80 6.00 120.0000 0.00
P-138 J-104 J-96 316.00 6.00 120.0000 0.00
P-139 J-96 J~106 549.40 6.00 120.0000 0.00
P-140 J-96 J-107 464.20 6.00 120.0000 0.00
P-141 J-58 J-108 650.10 12.00 140.0000 0.00
P-143 I-Pump-3 J-122 12.80 12.00 120.0000 0.00
P-145 J-11 J-74 182.50 12.00 120.0000 0.00
P-146 J-110 J-11 324.00 12.00 120.0000 0.00
P-147 J-111 J-110 348.40 12.00 120.0000 0.00
P-148 J-112 J=-73 378.60 12.00 120.0000 0.00
P-149 J-113 J-114 851.10 12.00 120.0000 0.00
P-150 J-114 J-115 451.70 12.00 120.0000 0.00
P-151 J-115 J-83 950.10 12.00 120.0000 0.00
P-152 J-116 J-86 247.50 8.00 120.0000 0.00
P-153 J-117 J-85 512.90 8.00 120.0000 0.00
P-154 J-118 J=-77 693.90 12.00 120.0000 G.00
P-155 J-119 J-44 151.30 6.00 120.0000 0.00
P-156 J-120 J-119 139.20 6.00 120.0000 0.00
P-157 J-121 J-72 124.10 6.00 140.0000 0.00
P-160 J=-127 J-128 143.40 6.00 140.0000 0.00
P-161 J-128 J-102 117.00 6.00 140.0000 0.00
P-162 J-123 J-31 763.20 6.00 140.0000 0.00
P-163 J-130 J-69 184.80 12.00 120.0000 0.00
P-164 J-131 J-21 294.10 12.00 120.0000 0.00
P-165 J-75 I-RV-1 17.90 6.00 140.0000 0.00
PUMEP/LOSS ELEMENT DATA
THERE IS5 A DEVICE AT NCDE Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=
HEAD FLOWRATE EFFICIENCY
(ft) {gpm) {(%)
210.00 0.00 80.00

185.00 800.00 80.00



160.
110.

00
00

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.
224.
222.
.00

211

178.
.00

130

00
00
00

00

THERE IS A DEVICE AT NODE

HEAD
(ft)

395.
290.
205.
140,

90.

NODE D

NODE
NAME

i %:Q ? ? ? aa949

GaLGU
e S I
Nk WP OWwWeo d, ik Wwh -

00
00
00
00
00

A

1000.00
1460.00
Pump-2
Pump-3
VP-1
FLOWRATE
(gpm)
0.00
210.00
315.00
420.00
525.00
630.00
FLOWRATE
{(gpm)}
0.00
240.00
400.00
580.00
640.00
T A
NODE EXTERNAL
TITLE DEMAND
{gpm)
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
FIRE 3500.00
2.39
2.39
2.39
2.39

............................... > {(ID= 3)

............................... > (ID= 3)

DESCRIBED BY THE FOLLOWING DATA: (ID= 1)

EFFICIENCY

(%)
75.00
75.00
75.00
75.00
75.00
75.00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID= 2)

EFFICIENCY

(%)
75.00
75.00
75.00
75.00
75.00

JUNCTION
ELEVATION

(ft)

388.
386,
389,
388,
389,
389,
390.
391.
395.
385.
399.
386.
400.
399,

00
oo
oo
00
00
0o
00
00
0o
00
00
00
00
00

EXTERNAL
GRADE
(ft)



J-16
J-18
J-19
J-20
J-21
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-538
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73

O\m0\0‘\N[\J0'\l\J[\JI.\J[\.)[\JNNO’\I:\JI\JMI\JM[\)L\)ml\}[\JL\JNO\[\J[\JNMNMMMMMMNNNNNNMMMMMNNMM

.39
.39
.38
.35
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.96
.39
.39
.39
.39
.96
.39
.39
.39
.39
.39
.30
.39
.96
.39
.38
.39
.39
.39
.39
.39
.96
.39
.39
.96
.96
.96
.96

399.00
402.00
399.00
387.00
389.00
397.00
400.00
401.00
389.00
398.00
3922.060
391.00
392.00
390.00
399,00
402.00
393.00
403.00
403.00
400.00
405.00
401.00
401.00
403.00
403.00
405.00
403.00
403.00
403.00
403.00
403.00
414.00
403.00
403.00
403.00
403.00
401.00
403.00
401.00
399.00
401.00
399.00
401.00
402.00
399.00
401.00
403.00
393.00
399,00
400.00
400.00
399.00
399.00
399.00



L\JN[\)MMMO‘\O‘\0‘\0\0\0\0\0\0\0‘\G\O\NO‘\[\)NN!\JI\J[\JM[\)L\.)NL\.)[\)MNN[\)MMO\MO\O\O‘\O‘\O\O\O\O\O\O\O\O‘\NO\

.96
.39
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.39
.96
.39
.39
.39
.39
.39
.39
.30
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.96
.39
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.96
.39
.39
.39
.39
.39
.39

393.
397.
393.
403.
403.
403.
403,
.00

413

403.
412.
404,
408.
404.
404.
399.
404.
398.
401.
401,

404

403.
401.
403.
401.
399.
399.
399.
397.
396.
398.
403.
403.
405.

405

403.
396.
387.
399.
399.
405.
412.
412.
404.
405,
403.
403.
403.

399

397.
397.
396.
396.
395.
403.

00
50
00
00
00
00
00

co
GO
00
00
00
0o
0o
0o
00
00
00
00
00
00
00
00
0o
00
00
oo
co
00
0o
00
00
00
00
00
00
00
Go
00
0o
00
00
0o
0o
00
00
00
50
50
00
00
00
00



J-131 2.39 399
I-Pump-1 0.00 397
I-Pump-2 0.00 397.
I-Pump-3 0.00 397.

R-1 -—— 397,

O-RV-1 0.00 397

VP-1 WELL 1 - 398.

VP-2 WELL 2 -——— 398.

O-Pump-3 0.00 397.

O-Pump-2 0.00 397.

O-Pump-1 0.00 397.

I-RV-1 -——- 397.
OuUTPUT OPTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED
MAXTMUM AND MINIMUM PRESSURES
MAXIMUM AND MINIMUM VELOCITIES
MAXIMUM AND MINIMUM HEAD LOSS/1000

SYSTEM CONFIGURATION

NUMBER OF PIPES ..........0c0euuuan (P)
NUMBER OF END NODES ............... (J) =
NUMBER OF PRIMARY LOOPS ........... (L)
NUMBER OF SUPPLY NCDES ........0... (F) =
NUMBER OF SUPPLY ZONES ............ (Z) =

RESULTS OBTAINED AFTER 1% TRIALS: ACCURACY =

SITMULATION DESCRIPTION

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE

.00
.50

50
50
50 415.00

.50

Co 398.00
00 398.00
50
50
50
50 563.65

THE TABULATED QUTFUT
5
5
5

154
127
25

0.22742E-04

({LABEL)

Cv -CHECK VALVE

PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/
NAME #1 #2 LOSS LOSS VELQ. 1000
grm ft ft ft/s ft/f

ft/f

HL/
1000
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J-13
J-109
J-131

J-10

J-14

J-16

J-15

J-18

J-19

J-12

J-20

J-22

J-20

J-25

J-26

J-24

J-23

J-12

J-25

J-28

J-30

J-29

J-29

J-27

J-33

J-32

J-31
J-129

J-35

J-24

J-38

J-23

J=-37

J-36

J-14

J-39

J-38

J-34

J-41

J-42

J-43

J-42

J-47
J-120

J-45

-2.39
-4.78
-7.17
2.39
-11.95
-14.34

-19.12

-26.29
-21.51
171.40

-3.74
51.62
-6.13
12.29
60.14
-50.24
-43.36
-59.01
43.17
125.60
-6.37
-39.38
-12.90
-28.86
-17.68
-15.29
-48.94
-56.11
-33.62
-17.70
151.55
104.57
44.59
84.82
107.39
194.60
-169.01
274.01
-60.19
~212.60
-214.99
-217.38
-210.04
427.55
511.82
20.88
88.99

.52
.06
.04
.02
.01
.01
.00
.03
.00
.00
.01
.04
.00
.00
.00
.01
.00
.00
.00
.00
.01
.01
.02
.02
.03
.00
.02
.00
.02
.00
.01
.06
.10
.05
.01
.14
.08
.06
.00
.10
.03
.02
.06
.19
.05
¢.10
0.01
4.24
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.69
.04
.32

o O W
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.62
.22
.33
11
.14
.09
.03
.12

01

.07
.14
.49
.08
.03
.06
.10
.15
.07
.03
.17
.32
.28

.

38

.28
.36
.04
.25
.08
.18
.11
.17
.be
.64
.38
.20
.97
.67
.51
.54
.69
.55
.48
.78
.68
.60
.61
.62
.38
.85
.81
.24
.01

.87
.10
.20
.03
.02
.01
.00
.01
.00
.00
.02
.08
.02
.00
.01
.03
.01
.01
.00
.02
.06
.05
.08
.05
.06
.00
.04
.01
.02
.01
.03
.24
.31
.12
.04
.48
.24
.20
.17
.26
.11
.08
.20
.47
.17
.17
.17
12
.40
21.46

0.07

0.97

COO0CO0ODCOO0O0O00ODOODC OO
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=
Lo
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.87
.10
.20
.03
.02
.01
.00
.01
.00
.00
.02
.08
.02
.00
.01
.03
.01
.01
.00
.02
.06
.05
.08
.05
.06
.00
.04
.01
.02
.01
.03
.24
.31
.12
.04
.48
.24
.20
.17
.26
11
.08
.20
.47
.17
.17
.17
.12
.40
.46
.07
.97



P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
pP-738
P-80
p-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
P-112

J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J=53
J-54
J-54
J-56
J-55
J-55
J-57
Jd-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J=-71
J-71
J=-73
J=73
J=-75
J=-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J~-77
J=-77
J-49
J-80
J-80
J-82
J-83
J-83

J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J=70
J-112
J=121
J-111
J-123
Q-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
Jg-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116

106.77
207.79
283.01
-319.32
372.70
82.07
65.72
132.24
231.70
68.91
-301.40
341.83
98.25
-131.06
38.36
-84.44
423.88
841.02
-419.53
-367.78
-90.31
-56.52
42.82
53.04
2.39
-370.17
-3590.48
-831.46
833.85
-78.41
757.83
3576.56
6.96
3562.64
13.92
3534.80
-2761.41
0.00
-1382.16
2766.19
-1381.64
0.00
-1381.64
-1382.16
6.96
6.96
111.36
6.96
104.40
13.92
83.52
6.96
6.96
48.72
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.53
.03
11
.62
.15
.20
.03
.04
.21
.00
.05
.13
.09
.10
.01
.05
.19
.20
.14
.07
.09
.10
.01
.09
.00
.10
.95
.15
.46
.38
.38
W27
.00
.84
.00
.09
.08
.00
.05
.24
.10
.00
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.05
.00
.00
.02
.00
.01
.00
.03
.00
.00
.02
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.00
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.00
.00
.00
.00
.00
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.00
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.00

00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
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.06
.00
.00
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.00
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.21
.59
.83
.04
.06
.93
.42
.38
.48
.20
.85
.97
.63
.84
.24
.54
.20
.39
.19
.04
.58
.64
.27
.60
.03
.05
.18
.36
.37
.89
.15
.15
.08
.11
.16
.03
.83
.00
.92
.85
.92
.00
.92
.92
.02
.08
.32
.02
.30
.04
.24
.08
.02
.31
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.37
.16
.30
.92
.47
.63
.10
.07
.06
.02
.32
.40
.22
.37
.04
.16
.60
.13
.44
.35
.19
.32
.05
.28
.00
.35
.38
.09
.10
.58
.76
.15
.01
.93
.02
.48
.30
.00
.36
.36
.35
.00
.35
.36
.00
.01
.05
.00
.04
.00
.03
.01
.00
.08

1.37
0.16
.30
.92
.47
.63
.10
.07
.06
.02
.32
.40
.22
.37
.04
.16
.60
.13
.44
.35
.19
.32
.05
.28
.00
.35
.38
.08
.10
.58
.76
.15
.01
.93
.02
30.48
19.30
.00
.36
.36
.35
.00
.35
.36
.00
.01
.05
.00
.04
.00
.03
.01
0.00
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P-1:3
P-114
pP-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
P-127
pP-128
P-1289
P-130
P-131
P-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
P-141
P-143
P-145
P-146
P-147
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-160
P-161
P-162
P-163
P-164
P-165

PUMP/LOSS

J-84
J-84
J-86
J-86
J-43
vP-1
J-91
J-92
J=-93
J-93
J=-93
J-91
J-97
J-97
Jg-98
J-98
J-100
J-100
J-102
J-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
I-Pump-3
J-11
J-110
J-111
J-112
J-113
J-114
J-115
J=-116
J-117
J-118
J-119
J-120
J-121
J-127
J-128
J-129
J-130
J-131
J-75

J-117
J-87
J-84
J-83
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95

J-102

J-100
J-929

J-101
J-98

J-103
J-88

J-127
J-88
J-90

J-104

J-105
J-96

J-106

J-107

J-108

J-122
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J-77
J-44

J-119
J-72

J-128

J-102
J-31
J-69
J-21

I-RV-1

ELEMENT

13.92
6.96
27.84
6.96
-1151.88
607.10
-1159.05
-1154.27
-83.42
2.39
78.64
2.39
-1051.12
-110.33
2.39
2.39
7.17
-119.89
-1180.56
-122.28
1182.95
578.24
-66.69
2.39
-71.47
2.39
2.39
6.96
0.00
20.88
3520.88
3527.84
3555.68
76.56
69.60
62.64
41.76
6.96
125.28
6.96
13.92
6.96
-124.67
-127.06
-20.09
838.63
-28.68
0.00

RESULTS
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.00
.00
.01
.00
.28
.00
.49
.50
.05
.00
.08
.00
.53
.08
.00
.00
.00
.51
.93
.58
.19
.00
.19
.00
.21
.00
.00
.00
.00
.00
.81
.58
.67
.02
.01
.02
.01
.00
.04
.00
.00
.00
.20
.17
.04
.39
.00
.00

0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.060
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.09
0.08
.18
.04
.27
.43
.28
.27
.53
.06
.50
.01
.98
.10
.02
.02
.05
.36
.35
.39
.84
.41
.76
.03
.81
.03
.03
.02
.00
.06
.99
.01
.09
.22
.20
.18
.27
.04
.36
.08
.16
.08
.41
.44
.23
.38
.08
.00
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.04
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.00
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.00
.00
.00
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#PUMPS #PUMPS NPSH

INLET

HEAD

ft

OUTLET

HEAD

ft

PUMP

HEAD

ft

TITLE

17.19

17.21

17.26

0.00

0.00

129.49

129.44

129.39

141.25

141.25

112.3

112.2

141.3

141.3

EXTERNAL HYDRAULIC

DEMAND

GRADE
ft

NAME FLOWRATE
PARALLEL SERIES Avail.
gpm
ft
Pump-1 1381.64
** 50.2
Pump-2 1382.16
* % 50.2
Device "Pump-3" is closed
Pump-3 0.00
td 50.5
VP-1 607.10
*x 33.2
VP-2 578.24
* % 33.2
NODE RESULTS
NODE NODE
NAME
J-1
J-2
J-3
J_
J_
J_
J_
J_
- FIRE

QLG g Yy

|
NNNNNMNNNERPRRPRPRPRPRPRRR R
NN WNERP OO WD R OWwWo 1o

QUGG aGLG LG

3500.00
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2,39
2.39
2,39
2.39
2.39
2.39
2.39

529.15
529.68
529.74
529.76
529.78
529.78
529,79
529.79
529.84
448 .61
529.83
529.83
529.79
529.83
529.83
529.83
529.83
529.84
529.84
529.84
529.86
529.88
529.85
529.85
529.88

EFFIC- USEFUL INCREMTL TOTAL
ENCY POWER CosT COST
% Hp $ $
75.00 0. 0.0 0.0
75.00 0. 0.0 c.0
75.00 0. C.0 0.0
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
NODE PRESSURE NODE

ELEVATION HEAD PRESSURE
ft ft psi
388.00 141.15 61.17
386.00 143,68 62.26
389.00 140.74 60.99
388.00 141.76 61.43
389.00 140.78 61.00
389.00 140.78 61.01
390.00 139.79 60.58
391.00 138.79 60.14
395.00 134.84 58.43
385.00 53.61 23.23
389.00 130.83 56.69
396.00 133.83 57.99
400.00 129.79 56.24
399.00 130.83 56.69
399.00 130.83 56.69
402.00 127.83 55.39
399.00 130.83 56.69
397.00 132.84 57.56
399.00 130.84 56.70
397.00 132.84 57.56
400.00 129.86 56.27
401,00 128.88 55.85
399.00 130.85 56.70
398.00 131.85 57.14
392.00 137.88 59.75

* &

* %

*%



J-28
J-29
J-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J=77
J-78
J-79
J-80
J-81
J-82
J-83
J-84

SO ANMNMARNNNMNNMNNMNMOMANNNMMNMNMOMNONOAODDRNNDNNOMNLDNDDNDLNDNNNNN NN M N

.39
.39
.39
.39
.39
.38
.38
.39
.39
.39
.39
.39
.39
.39
.38
.96
.39
.39
.39
.39
.96
.32
.39
.39
.39
.39
.39
.39
.96
.39
.39
.39
.39
.39
.39
.39
.96
.39
.39
.96
.96
.96
.96
.96
.39
.96
.96
.96
.96
.96
.96
.96
.96
.96

529.
529.
529.
529.
530.
.95
.95
.95
529.
1T
.90
529.
530.
530.
534.
.75
529.
.12
530.
.03
.66
529.
529.
529.
529.
529.
529.
529.
509.
.39
.53
529.
.12
529.
529.
526.
448.
.42
527.
.59
.59
.08
.09
.61
526.
448.
529.
529.
.65
529.
529.
529.
.57
.53

529
529
529

529
529

529

530

530
529

529
529

529

527

499
499
478
478
448

529

529
528

87
88
87
929
10

87

71
05
06
34

80

65

92
76
76
71
72
82
58
86

63

53
61
96
61

80

81
60
68
68

65
57
65

391.00
392.00
390.00
399.00
402.00
393.00
403.00
403.00
400.00
405.00
401.00
401.00
403.00
403.00
405.00
403,00
403.00
403,00
403.00
403.00
414.00
403.00
403.00
403.00
403.00
401.00
403.00
401.00
399.00
401.00
399.00
401.00
402.00
399.060
401.00
403.00
393.00
399.00
400.00
400.00
399.00
39%9.00
399.00
393.00
397.50
393.00
403.00
403.00
403.00
403.00
413.00
403.00
412.00
404.00

138.87
137.88
139.87
130.99
128.10
136.95
126.95
126.95
129.87
124.77
128.90
128.71
127.05
127.06
128.34
126.75
126.80
127.12
127.65
127.03
115.66
126.92
126.76
126.76
126.71
128.72
126.82
128.58
110.86
128.39
130.53
128.63
127.72
130.53
128.61
123,96

55.61
128,42
127.80

99.59
100.59

79.08

79.09

55.61
129.31

55.60
126.68
126.68
126.65
126.65
116.57
126.65
117.57
125.53

60

59.

60

56.

55

59.
55.
55.

56
54

55.
55.
55.
55.
56.
54.
54,
55.

55

55.
50.
55.

54

54.

54

55.
54.
55.

48

55.

56

55.
55.
56.
55.
53.
24,
55.
55.

43
43

34.
34.

24

56.

24

54,

54

54,
54.

50

54.

50

54.

.18
75
.61
76
.51
34
01

-
£

.28
.07
85
77
05
06
05
93
95
08
.31
04
12
00
.93
93
.91
78
95
72
.04
64
.56
74
35
56
73
72
10
65
38
.15
.59
27
27
.10
03
.09
89
.89
88
88
.51
g8
.95
39



J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J=-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J=-122
J-123
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1
0-RV-1
vP-1
VP-2
0-Pump-3
O-Pump-2
QO-Pump-1

WELL 1
WELL 2

6.96
6.96
6.96
2.39
6.96
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.39
2.38
2.39
2.39
2.39
2.39
2.39
2.39
6.96
2.39
6€.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
2.39
2,39
2.39
2.39
2.39
2,39
2.39
¢.00
0.00
0.00
0.00

0.00
0.00
0.00

529.52
529.54
529.52
539.C6
529.53
539.25
536.1

535.62
530.60
530.59
536.12
530.51
536.61
536.68
536.68
536.68
536.68
538.14
537.20
530.31
530.31
530.51
530.51
509.86
529.84
458.41
469.00
489.75
529.62
529.60
529.59
529.55
529.52
529.72
529.75
529.76
478.08
414.76
526.89
537.77
537.97
529.96
528.19
529.84
414.69
414.71
414.76
415.00
415.00
539.25
539.25
526.89
526.94
526.99

40C8.
404.
404.
399.
404.

398

401.
401.
404.
403.
401.
403.
401.
399,
399.

399

-

397.
396.
399.
403.
403.
405.
.00
403.
396.
.00

405

397

389.
399.
405.
412.
412.
404.
405.
403.
403.
403.
399.
.50

397

397.
396.
396.
395,
403.

399.

397.
397.
397.
397.
.50

397

398.

398,
397,
397.

397.

00
0o
14
00
00
00
co
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
0o

00
00

00
00
00
00
00
00
00
00
00
0o
00

50
00
00
00
00
00
50
50
50
50

00
00
50
50
50

121.52
125.54
125.52
140.06
125.53
141.25
135.12
134.62
126.60
127.59
135.12
127.51
135.61
137.68
137.68
137.68
139.68
142.14
138.20
127.31
127.31
125.51
125.51
106.86
133.84

61.41

70.00

90.75
124.62
117.60
117.59
125,55
124.52
126.72
126.75
126.76

79.08

17.26
129.39
141.77
141.97
134.96
125.18
130.84

17.19

17.21

17.26

17.50

17.50
141.25
141.25
129.39
129.44
129.453

52.66
54.40
54.39
60.69
54.40
61.21
58.55
58.33
54.86
55.29
58.55
55.26
58.76
59.66
59.66
59.66
60.53
61.59
59.88
55.17
55.17
54.39
54.39
46.31
58.00
26.61
30.33
39.33
54.00
50.96
50.96
54.40
53.96
54.91
54.93
54.93
34,27

56.07
61.44
61.52
58.48
54.25
56.70
7.45
7.46
7.48
7.58
7.58
61.21
61.21
56.07
56.08
56.11



I-RV-1

MAXIMUM AND MINIMUM

PRESSURES

JUNCTION MAXTMUM

NUMBER PRESSURES
psi
J-2 62.26
J-102 61.59
J-128 61.52
J-127 61.44
J-4 61.43

VELOCITTIES

PIPE MAXTMUM
NUMBER VELOCITY
(ft/s)
P-85 10.18
P-90 10.15
P-92 10.11
P-148 10.09
P-94 10.03
HL +ML / 1000
PIPE MAXTMUM
NUMBER HL4+ML/1000
(fe/ft)
P-85 31.38
P-90 31.15
P-92 30.83
P-148 30.82
P-94 30.48
HL / 1000
PIPE MAXTMUM
NUMBER HL,/1000
(ft/fL)
P-85 31.38
P-90 31.15
P-92 30.93
P-148 30.82

526.81

VALUES

JUNCTION
NUMBER

PIPE
NUMBER

397.50

MINTMIM
PRESSURES
psi

MINIMUM
VELOCITY
{(ft/s)

MINIMUM

HL+ML/1000

{ft/ft)

MINIMUM
HL/1000
(ft/ft)

129.31

56.03



REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSSV 72.00 CLOSED 56.03 7.58 0.00

SUMMARY OF INFLOWS AND OUTFLOWS

{+) INFLOWS INTO THE SYSTEM FROM SUPPLY MNCDES
{-) OUTFLOWS FROM THE SYSTEM INTQ SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 2766.19
vP-1 607.10 WELL 1
VP-2 578.24 WELL 2
NET SYSTEM INFLOW = 3951.53
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 3951.52

*k**% HYDRAULIC ANALYSIS COMPLETED *#*#%+%*



*
i

ok k k k ® k k k Kk KYPITUPE * R Ok ok Kk Kk Kk K k * K *

Pipe Network Medeling Software

CopyRighted by KYPIPE LLC (www.kypipe.com)
Version: 8.003 (vr8) 10/29/2015

Company: 4BEngineer Serial #: 591127
Interface: Classic

Licensed for Pipe2016

% % %k K Ok k F ¥ H ¥ ok
* % % % ok % ok % Ok F

* * % ok kx Kk Kk x k %k & % % * Kk * k¥ * * % *k % % * % % % * %

Date & Time: Wed Jun 22 09:18:59 2016
Master File : C:\Users\4B Engineering\Documents\CITY DOCUMENTS\COBURG\MCDELING\2016
max day with 3000 fire flow.KYP\2016 max day with 3000 fire flow.P2XK

FEAAE A AR AT RAL AT RAART A LA AT AN NAAT T IAA A A A AT hoh ki

SUMMARY OF ORIGINAL DATA
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UNITS SPECIFIED

FLOWRATE . .....unvcenn = gallons/minute
HEAD (HGL) .......... = feet
PRESSURE . ..vuvwvunan = psig

REGULATING VALYVE DATA

VALVE VALVE VALVE
LABEIL TYPE SETTING
(ft or gpm)
RV-1 PSSV 563.65

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE Cv -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) (in) COEFF. LOSS COEFF.
p-1 J-1 J-2 280.00 1.25 140.0000 0.00
pP-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-4 J-3 J-6 193.40 3.00 140.0000 0.00



"U"U"FU"U"U

'Y DY
P
B W NP O WO ~1oyn

LIl Es ey

AR AR RN
BN NP PR R e
POoouUuahdNWOoOOoOWwWYW-Ia O

"—IL|C41|"|—|C|('—|CIC|C|

1
WiwwwwwwwwwwbhDwdhNNDNNDDDLDNNNDN

SN AW UT RN WWERE WO 100006 W R RN

GOLLUUGLLUGG

600.30
378.00
1386.50
2435.90
3328.60
76.70
434.80
565.60
503.90
176.50
179.60
130.00
181.70
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P-63
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P-66
P-67
P-68
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P-70
P-71
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P-74
P-75
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P-77
pP-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
pP-922
P-93
P-94
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P-96
P-97
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P-929
P-100
P-101
P-102
P-103
P-104
P-105
P-106
pP-107
P-108
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P-110
P-111
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P-113
P-114
P-115
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P-117

J-46
J-45
J=51
J-48
J-53
J-54
J-54
J-56
J-55
J=-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J~60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-T74
J-74
J-77
J-77
J-45
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43
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J-56
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J-62
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J-61
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J-60
J-64
J-55
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J-54
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J-63
J-39
J-75
J-66
J-66
J-69
J-68
J=-71
J-70
J-112
Jg-121
J-111
J-123
O=Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J~-79
J-81
J-116
J-117
J-87
J-84
J-89
J-92
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339

576.
196.

31.
172.
31s6.
432.

268
349
312
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561.
324.
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318.
307.
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278.
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219.
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318.
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298.
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383.
106.
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333.
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P-118 ve-1 J-90 103.70 24.00 120.0000 0.00
P-119 J-91 J-97 168.70 12.00 140.0000 0.00
P-120 J-92 J-91 130.20 12.00 120.0000 0.00
P-122 J-93 J-47 326.60 8.0C 140.0000 0.00
P-123 J-93 J-94 366.00 4.00 130.0000 0.00
P-124 J-93 J-96 576.50 8.00 140.0000 0.00
P-125 J-91 J=-95 86.50 12.00 140.0000 0.00
P-126 J-97 J-102 631.00 12.00 14C.0000 0.C0
P-127 J-97 J-100 291.10 8.00 140.0000 0.00
P-128 J-98 J-99 107.60 8.00 140.0000 0.00
P-129 J-98 J-101 670.90 8.00 140.0000 0.00
P-130 J-100 J-98 429.00 8.00 140.0000 0.00
P-131 J-100 J-103 302.20 6.00 120.0000 0.00
P-132 J-102 J-88 308.70 12.00 140.0000 g.00
P-133 J-103 J-127 438.60 6.00 140.0000 0.00
P-134 J-90 J-88 1360.00 24.00 120.0000 0.00
P-135 VP-2 J-90 53.70 24.00 120.0000 0.00
P-136 J-46 J-104 332.30 6.00 120.0000 0.00
P-137 J-104 J-105 429.80 6.00 120.0000 0.00
P-138 J-104 J-96 316.00 6.00 120.0000 0.00
P-139 J-96 J-106 549.40 6.00 120.0000 0.00
P-140 J-96 J-107 464.20 6.00 120.0000 0.00
P-141 J-58 J-108 650.10 12.00 140.0000 0.00
P-143 I-Pump-3 J-122 12.80 12.00 120.0000 0.00
P-145 J-11 J-74 182.50 12.00 120.0000 0.00
P-146 J-110 J-11 324.00 12.00 120.0000 0.00
P-147 J-111 J-110 348.40 12.00 120.0000 0.00
P-148 J-112 J-73 378.60 12.00 120.0000 0.00
P-149 J-113 J-114 851.10 12.00 120.0000 0.00
P-150 J-114 J-115 451.70 12.00 120.0000 0.00
P-151 J-115 J-83 950.10 12.00 120.0000 0.00
P-152 Jd-116 J-86 247.50 8.00 120.0000 0.00
P-153 J-117 J-85 512.90 8.00 120.0000 0.00
P-154 J-118 J=-77 693.90 12.00 120.0000 0.00
P-155 J-11°9 J-44 151.90 6.00 120.0000 0.00
P-156 J-120 J-119 139.90 6.00 120.0000 0.00
P-157 J-121 J-72 124.10 6.00 140.0000 .00
BP-160 J-127 J-128 143.40 6.00 140.0000 0.00
P-161 J-128 J-102 117.00 6.00 140.0000 0.00
P-162 J-129 J-31 763.20 6.00 140.0000 0.00
P-163 J-130 J-69 184.80 12.00 120.0000 0.00
P-164 J-131 J-21 294.10 12.00 120.0000 0.00
P-165 J-75 I-RV-1 17.90 6.00 140.0000 ¢.00
PUMP/L OCSS ELEMENT DATA
THERE IS A DEVICE AT NODE Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=
HEAD FLOWRATE EFFICIENCY
(ft) (gpm}) (%)
210.00 0.00 80.00

185.00 800.00 80.00
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110

.00
.00
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1400.00
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THERE IS5 A DEVICE AT NQODE

HEAD
(ft)

230.
.00
222.
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00

.00
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00
00

FLOWRATE
{gpm)

0.00
210.00
315.00
420.00
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VP-1 DESCRIBED BY THE FOLLOWING DATA: {ID=

EFFICIENCY

(%

75.
75.
75.
75.
75,

75

)

00
00
00
00
00
.00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

FLOWRATE
{gpm)

0.00
240.00
400.00
580.00
640.00

EXTERNAL
DEMAND
(gpm)
2.39
2.3%
2.39
2,39
2.39
2.39
2.39
2.39
2.39
6.96
2.39
2.39
2.39
2.39

EFFICIENCY

(%
75
75
75
75
75

JUNCTION
ELEVATION

)

.00
.00
.00
.00
.00

(ft)

EXTERNAL
GRADE
(ft)

3)

1)

2)
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J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
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J-131 2.39 3
I-Pump-1 0.00 3
I-Pump-2 0.00 3
I-Pump-3 0.00 3

R-1 -——- 3

O-RV-1 0.00 3

VB-1 WELL 1 —-———= 3

vP-2 WELL 2 ———- 3

O-Pump-3 0.00 3

O-Pump-2 0.00 3

O-Pump-1 0.00 3

I-RV-1 —-——— 3
ouUuTPUT OPTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED

99.00
97.50
87.50
97.50
97.50
97.50
98.00
98.00
97.50
97.50
87.50
97.50

415.00

328.00
398.00

563.65

IN THE TABULATED QUTPUT

MAXIMUM AND MINIMUM PRESSURES = 5
MAXTMUM AND MINIMUM VELOCITIES B 5
MAXTMUM AND MINTMUM HEAD LOSS/1000 = 5
SYSTEM CONFIGURATION
NUMBER OF PIPES .. .uiiiricinncnnnen (P) = 154
NUMBER OF END NODES .......'oeuunen (J) = 127
NUMBER OF PRIMARY LOOPS ........... (L} = 25
NUMBER OF SUPPLY NODES .. ..cuevivcinn (F) = 3
NUMBER OF SUPPLY ZONES ............ (Z2) = 1
Case 0
RESULTS OBTAINED AFTER 21 TRIALS: ACCURACY = 0.43318E-05
SIMULATION DESCRIPTION (LABETL)
PIPELTINTE RESULTS
STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE
PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/
NAME #1 #2 LOSS LOSS VELO. 1000
gpm ft ft ft/= ft/f

ft/f

HL/
1000
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J-47
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J-56
J-55
J=-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58

J-71

J-71
J-73
J=-73
J-75
J-123
J-123
R-1
J-123
0-RV-1
I-Pump-1
I-Pump-2
J-74
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J-77
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J-49
J-80
J-80
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J~-83
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J-61
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J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-692
J-68
J-71
J=70
J-112
J-121
J-111
J-123
O-Pump-3
QO-Pump-2
J-122
O-Pump-1

J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-72
J-81
J-116

104.63
448.08
279.80
-314.72
358.15
80.73
63.45
132.24
480.61
71.14
-284.62
-67.30
141.23
-336.99
-492 .48
1131.39
-1201.08
-2187.69
984.22
426.27
-827.07
553.17
-349.53
488,37
2.39
423.88
-97.44
2197.24
-2194.85
205.57
-1986.89
83.52
6.96
69.60
13.92
41.76
-2297.08
0.00
-1145.92
2301.86
-1149.55
0.00
-1148.55
-1149.92
6.96
6.96
111.36
6.26
104.40
13.92
83.52
6.96
6.96
48.72

0.51

0.60
.14
.20
.03
.04
.81
.00
.05
0.01
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.16
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.13
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J-84
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J-86
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J-43
VP-1
J-91
J=-92
J-93
J-83
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90
vP-2
J-46
J-104
J-104
J-96
J-96
J-58
I-Pump-3
J=-11
J-110
J=-111
J-112
J-113
J-114
J=-115
J-116
J-117
J-118
J-119
J-120
J-121
J-127
J-128
J-129
J-130
J-131
J-75

J-117
J-87
J-84
J-89
J-92
J-90
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J-91
J-47
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J-98
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J-127
J-88
J-90
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J-96
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J-107

J-108

J-122
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J=-77
J-44

J-119
J~-72

J-128

J-102
J-31
J-69
J-21

I-RV-1

ELEMENT

13.92
6.96
27.84

-1120.78
587.66
-1127.96
-1123.18
-81.98

77.20

-1023.24
-107.10

-116.66
-1149.47
-119.05
1151.86
566.59

2.39
-70.03
2.39
2.39
6.96
0.00
20.88
27.84
34.80
62.64
76.56
69.60
62.64
41.76
6.96
125.28
6.96
13.92

-121.44
-123.83
-18.30
-2190.07
-28.68
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HEAD

ft

17.28

17.289
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0.00

0.00
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OUTLET

HEAD

158.58

158.55

158.52

150.49
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EXTERNAL
DEMAND

.39

PUMP

HEAD

ft
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HYDRAULIC
GRADE
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I-RV-1 ———- 555.96 397.50 158.46 68.67

MAXIMUM AND MINIMUM VALUES

PRESSURES

JUNCTICN MAXTMUM JUNCTION MINTMUM

NUMBER PRESSURES NUMBER PRESSURES
psi psi
J-74 70.59 I-Pump-1 7.49
J-67 70.59 I-Pump-2 7.49
J-76 70.59 J=-122 7.51
J-11 69.73 I-Pump-3 7.51
J-110 68.86 R-1 7.58

VELOCITTIES

PIPE MAXTIMUM PIPE MINIMUM

NUMBER VELOCITY NUMBER VELOCITY
(ft/s) (ft/s)
P-73 7.22 pP-28 .00
P-98 6.53 P-44 0.00
P-95 6.52 p-21 .00
P-79 6.28 P-10 0.01
P-86 6.23 P-125 0.01

PIPE MAXTIMUM PIPE MINIMUM
NUMBER HL+ML/1000 NUMBER HL+ML/1000
{ft/ft) (ft/ft)
P-79 21.59 P-28 0.00
P-54 20.83 P-44 0.00
P-73 20.02 P-21 0.00
P-81 17.14 P-125 0.00
P-98 13.77 P-10 0.00

PIPE MAXTMUM PIPE MINIMUM
NUMBER HL/1000 NUMBER HL/1000
(ft/£t) (ft/ft)
P-79 21.59 P-28 0.00
P-54 20.83 P-44 0.00
P-73 20.02 P-21 0.00
P-81 17.14 P-125 0.00
P-98 13.77 P-10 0.00



REGULATING VALYVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSV 72.00 CLOSED 68.67 7.58 0.00

SUMMARY OF INFLOWS AND OCUTFLOWS

{+) INFLOWS INTO THE SYSTEM FROM SUPPLY NCDES
{-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 2301.86
vP-1 587.66 WELL 1
VP-2 566.59 WELL 2
NET SYSTEM INFLOW = 3456.10
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 3456.09

**x%* HYDRAULIC ANALYSIS COMPLETED **#%%%
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SUMMARY OF ORIGINAL DATA
A A AR AR AR A AR KA Rk R A I AR AR AR R AR AR R AR AR AR A KR I I T A *h*

UNITS SPECIFIETD

FLOWRATE ............ = gallons/minute
HEAD (HGL)} ...vvwvs-- = feet
PRESSURE ........v0.. = psig

REGULATING VALVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PSV 563.15

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE Cv -CHECK VALVE

PIPE NCDE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 {£t) (in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 140.0000 0.00
P-2 J-2 J-3 606.60 3.00 140.0000 0.00
P-4 J-3 J-6 193.40 3.00 140.0000 0.00
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J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J=-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J=-77
J-49
J=-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43

319
339

614.
196.

31.
172.
316.
432.
.20

268

349.
312.
321.
561.
324.
216.
.20
318.
.10
323.
.80

460

307

540

278.
577.

71.
219.
649.
213.
329.
384.
318.

70.
298.
.00
.30
.80
.30
.40
.80
.10
.80
171.
609.
383.
106.
.20

B s 0 DO B

226

55.
1038.
182.
.60
295.
.10
234.
.90
364.
334.

228

106

333

.80
.30

60
60
90
10
80
00

50
10
70
90
20
10

60

30

70
60
90
60
80
90
80
20
00
70
20

50
80
00
80

60
40
50
10
20

30
00

.00
.00
.00
.00
.00
.00

Go

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.60

co

.00
.00
.00
.00
.00

140
140
120
140.
120
120.
120.
140.
140
140.
140.
120.
120.
140.
140
140
140.
140
140.
120
140.
120.
120
120.
140
120.
120
130
120
140.
120
120.
120
120.
120
120.
140
120.
120,
120
140
120
140
120
120,
120.
140.
120.
120.
120.
140.
120.
140.
120.

.0000
.0000
.0000

0000

.0000

0000
0000
0000

.0000

0000
0000
0000
0000
0000

.0000
.0000

0000

.0000

0000

.0000

0000
0oao

.0000

0000

.0000

0000

.0000
.0000
.0000

0000

.0000

0000

.0000

0000

.0000

0000

.0000

0000
0000

.0000
.0000
.0000
.0000
.0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
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.06
.00

00

.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-118 VP-1
pP-119 J-91
P-120 J-92
P-122 J-93
P-123 J-93
pP-124 J-93
P-125 J-91
P-126 J-97
P-127 J-97
pP-128 J-98
P-129 J-98
P-130 J-100
P-131 J-100
P-132 J-102
pP-133 J-103
P-134 J-90
P-135 VP-2
pP-136 J-46
P-137 J-104
P-138 J-104
P-139 J-96
P-140 J-96
P-141 J-58
P-142 VP-3
P-143 I-Pump-3
P-144 J-83
P-145 J-11
P-146 J-110
P-147 J-111
P-148 J-112
P-149 J-113
P-150 J-114
P-151 J-115
P-152 J-116
P-153 J-117
P-154 J-118
P-155 J-119
P-156 J-120
P-157 J-121
P-158 J-124
P-159 J=-126
P-160 J-127
P-161 J-128
P-162 J-129
P-163 J-130
P-164 J-131
P-165 J-75

PUMP/LOSS

THERE IS A DEVICE AT NODE

J-30
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88
Jg-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J-77
J-44
J-119
J-72
J-126
J-125
J-128
J-102
J-31
J-69
J-21
I-RV-1

ELEMENT

Pump-1 DESCRIBED BY THE FOLLOWING DATA:

98
168
130

1360

53.
.30
.80
.00
.40
.20
.20
453,
.00
.20
124.
311.
348.
378.
851.
451.
.10
.50
.80
.90
.90
.90

124.
1398.
1042.

143.

117.

763.

184.

294.
.30

332
429
316
549
464
633

676

950
247
500
693
151
139

DATA

.30
.70
.20
326.
366.
576.

86.
631.
291.
107.
670.
429.
302.
308.
438.
.00

60
00
50
50
00
10
60
20
00
20
70
60

70

20

50
90
40
60
10
70

10
50
80
40
00
20
80
10

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

co
G0

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.¢0
.00

co
0o

.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

120
140
120.
140
130.
140.
140.
140.
140.
140.
140.
140.
120.
140.
140
120
120.
120.
120.
120.
120.
120
140.
140
120.
140
120.
120
120
120
120.
120.
120.
120.
120.
120.
120.
120.
140
140.
140
140
140
140
120.
120.

140.

.0000
.0000

0000

.0000

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

.0000
.0000

0000
0000
6000
0000
0000

.0000

0000

.0000

0000

.0000

0000

.0000
.0000
.0000

0000
Go00
0000
0000
Qo00
0000
0000
0000

.0000

0000

.0000
.0000
.0000
.0000

0000
0000
0000

e R=R=R=leRoReRsl=oR=NoReRoNoloRolaoleNoNeloNololoNeNeNeNeNololeNoleNoiNeNollolollooellele oo ol o)

.00
.00
.00
.00

+

00
Go

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.

00

.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00

(ID=

3)



HEAD
(ft)

210.
185.
160.
1i0.

00
00
00
00

FLOWRATE EFFICIENCY

THERE IS A DEVICE AT NODE

(gpm) (%)
0.0C 80.00
800.00 80.00
10G60.00 80.00
1400.00 30.00
PUMD-2 & s rnaneinammnracassnsansasans > {ID=
PUIMD-3 ..ttt i it it tanassenraennaannsns > {ID=

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NCDE

HEAD
(ft)

230.
224.
222,
211.
178.
130.

0o
co
00
00
00
00

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

FLOWRATE EFFICIENCY
{(gpm) (%)
0.00 75.00
210.00 75.00
315.00 75.00
420.00 75.00
525.00 75.00
630.00 75.00

THERE IS A DEVICE AT NODE

HEAD
(ft)

385.
290.
205.
140.

80.

00
00
00
00
00

VP-2 DESCRIBED BY THE FOLLOWING DATA: {ID=

FLOWRATE EFFICIENCY
(gpm) (%)
0.00 75.00
240.00 75.00
400.00 75.00
580.00 75.00
640.00 75.00

THERE IS A DEVICE AT NODE

HEAD
{£t)

300.
275.
250.
200.
100.

c0
00
00
00
00

NODE DATA

NODE
NAME

NODE
TITLE

VP-3 DESCRIBED BY THE FQLLOWING DATA: (ID=

FLOWRATE EFFICIENCY
(gpm) (%)
0.00Q 75.00
200.00 75.00
300.00 75.00
400.00 75.00
500.00 75.00
EXTERNAL JUNCTION EXTERNAL
DEMAND ELEVATION GRADE

{gpm) (£t) (£t)

3)

3}

1)

2}

4)



J-1 3.18 388.00

J-2 3.18 386.060

J-3 3.18 389.060

J-4 3.18 388.00

J-6 3.18 389.00

J-7 3.18 389.00

J-8 3.18 390.00

J-9 3.18 391.00
J-10 3.18 395.00
J-11 9.18% 395.00
J-12 3.18 399.00
J-13 3.18 396.00
J-14 3.18 400.00
J-15 3.18 399.00
J-16 3.18 399.00
J-18 3.18 402.00
J-19 3.18 399.00
J-20 3.18 397.00
J-21 3.18 399.00
J-22 3.18 397.00
J-23 3.18 400.00
J-24 3.18 401.00
J-25 3.18 399.00
J-26 3.18 3%8.00
J-27 3.18 392.00
J-28 3.18 391.00
J-29 3.18 392.00
J-30 3.18 390.00
J-31 3.18 389.00
J-32 3.18 402.00
J-33 3.18 393.00
J-34 3.18 403.00
J-35 3.18 403.00
J-36 3.18 400.00
J-37 3.18 405.00
J-38 3.18 401.00
J-39 3.18 401.00
J-41 3.18 403.00
J-42 3.18 403.00
J-43 3.18 405.00
J-44 9.18 403.00
J-45 3.18 403.00
J-46 3.18 403.00
J-47 3.18 403.00
J-48 3.18 403.00
J-49 9.19 414.00
J-50 3.18 403.00
J-51 3.18 403.00
J-53 3.18 403.00
J-54 3.18 403.00
J-55 3.18 401.00
J-56 3.18 403.00
J-57 3.18 401.00
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J-71
J=-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-838
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
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.19
.18
.18
.18
.18
.18
.18
.18
.19
.18
.18
.19
.19
.19
.19
.19
.18
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.19
.18
.19
.18
.18
.18

18
18

.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.18
.19
.18
.19
.19
.19

399.
.00
.00
.00
.60
.CO0
.00
.00
.00

401
399
401
402
399
401
403
393

399.
400.
400.
399.
399.
399.
393.
397.
393.
403.
403.
403.
403.
413.
403.
412.
404.
408.
404.
404.
399.
404.
398.
401.
401.
404.
403.
.00
.00
.00
.00
.00
.00

401
403
401
399
399
399

397.
386.
399.
403.
403.
405.
405.
403.
396.
397.
3929.
399,

00

00
00
00
00
00
00
0o
50
0o
00
00
00
0o
00
00
00
00
00
0o
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00



J-113 9.19 405.00

J-114 9.19%9 412.00
J-115 9.19 412,00
J-116 9.19 404.00
J-117 9.19 445,00
J-118 9.19 403.00
J-119 9.19 403.00
J-120 9.19 403.00
J-121 9.19 399.00
J-122 3.18 397.50
J-123 3.18 397.50
J-124 3.18 424 .00
J-125 3.18 407.00
J-126 3.18 415.00
J=-127 3.18 396.00
J-128 3.18 396.00
J-129 3.18 395.00
J-130 3.18 403.00
J-131 3.18 399.00
I-Pump-1 0.00 397.50
I-Pump-2 0.00 397.50
I-Pump-3 0.00 397.50
R-1 -——— 397.50 415.00
0O-RV-1 0.00 397.00
vpP-1 WELL 1 -———- 398.00 398.00
VP-2 WELL 2 —-——— 398.00 398.00
VP-3 WELL 3 -———- 414.00 414.00
O-Pump-3 0.00 397.50
O-Pump-2 0.00 397.50
O-Pump-1 0.00 397.50
I-RV-1 -——— 397.00 563.15

CuUTPUT OPTION DaTA

QUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

MAXTIMUM AND MINIMUM PRESSURES = 5
MAXIMUM AND MINIMUM VELOCITIES = 5
MAXIMUM AND MINIMUM HEAD LOSS/1000 = 5
SYSTEM CONFIGURATION
NUMBER OF PIPES ......ccutvuunannss {P) = 158
NUMBER OF END NODES .....ve0cuscuse {(J) = 130
NUMBER OF PRIMARY LOOPS ........... (L} = 25
NUMBER OF SUPPLY NODES ...... & W (F) = 4
NUMBER COF SUPPLY ZONES ............ (Z) = 1



RESULTS OBTAINED AFTER 13 TRIALS: ACCURACY = 0.79278E-04

SIMULATION DESCRIPTION (L ABEL)

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE  HLHML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f
fr/f

P-1 J-1 J-2 -3.18 0.89 0.00 0.83 3.18 3.18
P-2 J-2 J-3 -6.36 0.10 0.00 0.29 0.16 0.16
P-4 J-3 J-6 -9.54 0.07 0.00 0.43 0.34 0.34
P-5 J-6 J-4 3.18 0.03 0.00 0.14 0.04 0.04
P-6 J-6 J-7 -15.90 0.01 0.00 0.18 0.03 0.03
P-7 J-7 J-9 -19.08 0.01 0.00 0.12 0.01 0.01
P-8 J-9 J-8 3.18 0.00 0.00 0.04 0.00 0.00
P-9 J-9 J-13 -25.44 0.06 0.00 0.16 0.02 0.02
P-10 J-10 J-109 3.18 0.00 0.00 0.01 0.00 0.00
P-11 J-10 J-131 -34.98 0.00 0.00 0.10 0.01 0.01
P-12 J-13 J-10 -28.62 0.02 0.00 0.18 0.03 0.03
P-13 J-12 J-14 153.01 0.03 0.00 0.43 0.07 0.07
P-14 J-12 J-16 4.96 0.01 0.00 0.13 0.05 0.05
P-15 J-16 J-15 1.78 0.00 0.00 0.05 0.01 0.01
P-17 J-15 J-18 3.18 0.00 0.00 0.08 0.02 0.02
P-18 J-15 J-19 -4.58 0.01 0.00 0.12 0.04 0.04
P-19 J-20 J-12 26.89 0.00 0.00 0.08 0.00 0.00
P-20 J-19 J-20 -7.76 0.00 0.00 0.09 0.01 0.01
P-21 J-21 J-22 -4.17 0.00 0.00 0.01 0.00 0.00
P-22 J-22 J-20 37.83 0.00 0.00 0.11 0.01 0.01
P-23 J-22 J-25 -45.18 0.01 0.00 0.29 0.05 0.05
P-24 J-21 J-26 -37.17 0.01 0.00 0.24 0.04 0.04
P-25 J-25 J-24 -60.29 0.02 0.00 0.38 0.09 0.09
P-26 J-24 J-23 28.95 0.01 0.00 0.18 0.02 0.02
P-27 J-23 J-12 134.26 0.03 0.00 0.38 0.07 0.07
P-28 J-26 J-25 -11.93 0.00 0.00 0.08 0.00 0.00
P-29 J-26 J-28 -28.43 0.01 0.00 0.18 0.02 0.02
P-30 J-28 J-30 -8.89 0.00 0.00 0.06 0.00 0.00
pP-31 J-28 J-29 -22.71 0.01 0.00 0.14 0.01 0.01
P-32 J-27 J-29 -15,25 0.00 0.00 0.10 0.01 0.01
P-33 J-30 J-27 -12.07 0.01 0.00 0.14 0.02 0.02
P-34 J-29 J-33 -41.15 0.05 0.00 0.47 0.18 0.18
P-35 J-31 J-32 -50.69 0.09 0.00 0.58 0.26 0.26



P-36
P-37
P-39
P-40
p-41
P-42
P-43
P-44
P-45
P-46
P-47
pP-48
pP-49
p-51
P-52
P-53
P-54
P-55
P-56
P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
B-74
P-75
B-76
P-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
P-92
P-93

J-33
J-33
J-32
J-35
J-35
J-36
J-36
J-38
J-37
J-37
J-39
J-38
J-34
J-41
J-32
J-43
J-43
J-45
J-46
J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J=-73

J-31
J-129
J-35
J-24
J-38
J-23
J=-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
Jd-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-b4
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J-121

-29.57
-14.76
124.22
92.42
28.63
108.49
103.53
215.20
-149.83
250.18
-58.46
-248.21
~-251.39
-254.57
-178.09
354.96
423 .57
27.57
62.75
83.20
97.21
140.32
-265.77
203.58
66.43
32.00
-264.86
219.47
-293.68
-494.08
465.51
54.46
-161.83
80.95
-74.99
537.32
987.21
-453.07
-383.22
-77.71
-76.20
-25.39
76.67

-386.40
-128.66
-974.49
977.67
-91.97
888.88
110.28

91.390
18.38
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.04
.01
.10
.06
.03
.01

09

.04
.02
.05
.18

07

.14
.01
.13
.03
.60
.07
.17
.33
.01
.03
.44
.05
.14
.01
.15

19

.01
.14
.23
.03

15

.05
.04
.30
.61
.17
.08
.06
.18
.01
.18
.00
A1
.04

20

.62
.51
.51
.02
.00
.01
.00

0.00
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.34
.17
.79
.59
.32
.69
.66
.61
.43
.71
.66
.70
.71
.72
.02
.03
.81
.31
.71
.94
.28
.40
.70
.58
.75
.20
.75
.40
.83
.40
.32
.35
.03
.52
.48
.52
.80
.29
.09
.50
.86
.16
.87
.04
.10
.36
.76
17
.04
.52
.31
.10
.26
.21

.10
.03
.33
.18
.09
.26
.24
.13
.07
.17
.45
.22
.23
.23
.04
.49
.11
.11
.51
.86
.04
.08
.37
.15
.43
03
.25
.96
.30
.80
.71
.07
.55
.15
.13
.93
.87
.51
.37
.14
.55

.56
.00
.38
.07

.82
.78
.36
.05
0.01
0.04
0.04
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.43
.03
.25
.96
.30
.80
.71
.07
.55
.15
.13
.93

.51
.37
.14
.55
.02
.56
.00
.38
.07

.78
.36
.05
0.01
0.04
0.04
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P-94

P-95

P-96

P-97

P-98

P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-1092
P-110
P-111
P-112
P-113
P-114
P-115
P-116
P-117
P-118
P-119
P-120
p-122
P-123
p-124
P-125
P-126
p-127
pP-128
pP-129
P-130
pP-131
P-132
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INLET OUTLET PUMP
#PUMPS #PUMPS NPSH
NAME FLOWRATE HEAD HEAD HEAD
PARALLEL SERIES Avail.
gpm ft ft ft
ft
Device "Pump-1" is closed
Pump-1 0.00 17.50 166.04 0.
*K 50.7
Device "Pump-2" is closged
Pump-2 0.00 17.50 166.04 0.
i 50.7
Device "Pump-3" is closed
Pump-3 0.00 17.50 166.04 0.
*x 50.7
vP-1 529.04 0.00 176.34 176.
*% 33.2
VP-2 475 .27 0.00 176.34 176.
% 33.2
VP-3 449.01 0.00 155.91 155.
** 33.2
N ODE RESULTS
NODE NODE EXTERNAL HYDRAULIC
NAME TITLE DEMAND GRADE

0.34 0.00 0.96 0.40
0.19 0.00 0.99 0.42
0.41 0.00 1.01 0.44
0.02 0.00 0.35 0.10
0.00 0.00 0.06 0.00
0.19 0.00 0.78 0.27
0.00 0.00 0.10 0.01
0.01 G.00 0.21 0.05
0.00 C.00 0.10 0.01
0.00 0.00 0.02 0.00
0.00 0.00 0.01 0.00
0.1 0.00 1.21 1.02
0.13 0.00 1.24 1.08
0.03 0.00 0.20 0.04
0.53 0.00 2.79 2.85
0.00 0.00 0.11 0.01
0.39 0.00 9.52 46.75
EFFIC- USEFUL INCREMTL TOTAL
ENCY POWER COosT COST
% Hp $ 5
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
75.00 0. 0.0 0.0
NODE PRESSURE NODE
ELEVATION HEAD PRESSURE



J-1 3.18 566.31 388.00 178.31 77.27

J-2 3.18 567.20 386.00 181.20 78.52

J-3 3.18 567.30 389.00 178.30 77.26

J-4 3.18 567 .34 388.00 179.34 77.71

J-6 3.18 567.36 389.00 178.36 77.29

J-7 3.18 567.37 389.00 178.37 77.30

J-8 3.18 567.39 390.00 177.39 76.87

J-9 3.18 567.39 391.00 176.39 76.44
J-10 3.18 567.46 395.00 172.46 74.73
J-11 9.19 563.46 395.00 168.46 73.00
J-12 3.18 567.47 399.00 168.47 73.00
J-13 3.18 567.45 396.00 171.45 74.29
J-14 3.18 567.43 400.00 167.43 72,55
J-15 3.18 567 .46 399.00 168.46 73.00
J-16 3.18 567.46 399.00 168.46 73.00
J-18 3.18 567.46 402.00 165.46 71.70
J-19 3.18 567.47 389.00 168.47 73.00
J-20 3.18 567.47 397.00 170.47 73.87
J-21 3.18 567.47 389.00 168.47 73.00
J=-22 3.18 567.4%7 387.00 170.47 73.87
J-23 3.18 567.50 400.00 167.50 72.58
J-24 3.18 567.51 401.00 166.51 72.15
J-25 3.18 567.48 395.00 168.48 73.01
J-26 3.18 567.48 398.00 169.48 73.44
J-27 3.18 567.50 392.00 175.50 76.05
J-28 3.18 567.49 391.00 176.49 76.48
J-29 3.18 567.50 392.00 175.50 76.05
J-30 3.18 567.49 390.00 177.49 76.91
J-31 3.18 567.58 329.00 168.58 73.05
J-32 3.18 567.67 402.00 165.67 71.79
J-33 3.18 567.54 323.00 174.54 75.64
J-34 3.18 567.61 403.00 le4d4.61 71.33
J-35 3.18 567.57 403.00 164.57 71.31
J-36 3.18 567.51 400.00 167.51 72.59
J=-37 3.18 567.41 405.00 162.41 70.38
J-38 3.18 567.54 401.00 166.54 72.17
J-39 3.18 567.36 401.00 166.36 72.09
J-41 3.18 567.74 403.00 164.74 71.39
J-42 3.18 567.76 403.00 164.76 71.39
J-43 3.18 570.79 405.00 165.79 71.84
J-44 9.19 567.61 403.00 164.61 71.33
J-45 3.18 567.69 403.00 164.69 71.37
J-46 3.18 567.86 403.00 164.86 71.44
J-47 3.18 568.19 403.00 165.19 71.58
J-48 3.18 567.75 403.00 164.75 71.39
J-49 9.19 568.14 414.00 154.14 66.79
J-50 3.18 567.72 403.00 1le64.72 71.38
J-51 3.18 567.68 403.00 164.68 71.36
J-53 3.18 567.67 403.00 164.67 71.36
J-54 3.18 567 .54 443.00 164.54 71.30
J-55 3.18 567.41 401.00 166.41 72.11
J-56 3.18 567.56 403.00 164 .56 71.31
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J-116
J-117
J-i18
J-119
J-120
J-121
J-122
J=-123
J-124
J-125
J-126
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1
O-RV-1
VP-1
VP-2
VP-3
O-Pump-3
O-Pump-2
O-Pump-1
I-RV-1

MAXTIM

UM

WELL 1
WELL 2
WELL 3

AND

PRESSURES

JUNCTION
NUMBER

MINIMUM

MAXTMUM
PRESSURES
psi

OCITIES

PIPE

NUMBER

MAXTMUM
VELOCITY

0.00
0.00
0.00

563.48
568.60
568.94
569.12
569.50
569.46
567.84
567.61
567.62
563.46
415.00
563.54
569.54
569.54
569.54
573.25
573.40
567.55
565.40
567.47
415.00
415.00
415.00
415.00
415.22
574.34
574.34
569.91
563.54
563.54
563.54
563.15

VALUES

JUNCTICN
NUMBER

PIPE
NUMBER

399.00
405.00
412.00
412.00
404.00
405.00
403.00
403.0C0
403.00
3939.00
397.50
397.50
424.00
407.00
415.00
396.00
396.00
395.00
403.00
399.00
397.50
397.50
397.50
397.50
387.00
398.00
328.00
414.00
397.50
397.50
397.50
397.00

MINIMUM
PRESSURES
psi

MINTMUM
VELOCITY

164.48
163.60
156.94
157.12
165.50
164.46
164.84
led4.61
164.62
164.46

17.50
166.04
145.54
162.54
154.54
177.25
177.40
172.55
162.40
168.47

17.50

17.50

17.50

17.50

18.22
176.34
176.34
155.91
166.04
166.04
166.04
166.15

71.27
70.89
68.01
68.09
71.72
71.27
71.43
71.33
71.34
71.27

7.58
71.95
63.07
70.43
66.97
76.81
76.87
74,77
70.37
73.00

7.58

7.58

7.58

7.58

7.90
76.42
76.42
67.56
71.95
71.95
71.95
72.00



P-100 9.52 P-10 .01
P-165 9.52 P-95 ¢.01
P-54 4.81 P-98 0.01
P-53 4.03 P-125 0.01
P-132 2.83 P-15% 0.01

HL+ML / 1000

PIPE MAXTMUM PIPE MINIMUM
NUMBER HL+ML/1000 NUMBER HL+ML /1000
{ft/ft) (ft/ft)
P-100 46.75 P-125 0.00
P-165 46.75 P-159 G.00
P-54 15.11 P-98 0.00
P-53 9.49 P-10 0.00
P-1 3.18 P-95 0.00

PIPE MAXTIMUM PIPE MINIMUM
NUMBER HL./1000 NUMBER HL/1000
(Et/ft) (ft/ft)
P-100 456.75 P-125 0.00
P-165 46.75 P-159 0.00
P-54 15.11 P-98 0.00
P-53 9.49 P-10 0.00
P-1 3.18 P-95 0.00

REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSV 72.00 ACTIVATED 72.00 7.90 839.47

SUMMARY CF INFLOWS AND OUTFLOWS

{+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
{-) OUTFLOWS FROM THE SYSTEM INTC SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 -836.29

VP-1 529.04 WELL 1



VP-2 475.27 WELL 2

vP-3 449.01 WELL 3
NET SYSTEM INFLOW = 1453.33
NET SYSTEM OUTFLOW = -836.29
NET SYSTEM DEMAND = 617.04

**%xx% HYDRAULIC ANALYSIS COMPLETED #*#*#%*%*
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Master File : C:\Users\4B Engineering\Documents\CITY DOCUMENTS\COBURG\MODELING\max
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KA A AR T ERAAAKA AN A AT A AT AR R AARAL AT R A A ARk d vk k%
SUMMARY OF ORIGINAL DATA
AR RS AL AR A SRS R TR LR LS EEE LA R T T E
UNITTS SPECIFIETD
FLOWRATE . ...¢cvvuunun = gallons/minute
HEAD (HGL) .......... = feet
PRESSURE . cvvuvnrenns = psig
REGULATING VALVE DATA
VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PSV 563.15
PIPELTINE DATA
STATUS CCDE: XX -CLOSED PIPE CV -CHECK VALVE
PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) {in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 135.0000 0.00
P-2 J=-2 J-3 606.60 3.00 135.0000 0.00
P-3 J-5 J-125 468.00 12.00 140.0000 0.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00
0.00
0.00
0.00
0.00
0.00
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P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-62
P-70
P-71
P-72
p-73
P-74
P-75
P-76
P-77
pP-78
P-79
P-80
P-81
pP-82
p-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
P-92
P-93
pP-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-1056
P-106
P-107
P-108
P-102
P-110
P-111
P-112
P-113
P-114

J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J=57
J=-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J=-73
J-75
J-123
J-123
R-1
J-123
C-RV-1
I-Pump-1
IT-Pump-2
J-74
J-74
J-77
J-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84

J-50
J-47
J=-53
Jd=-50
J-51
Jg-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
G-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J~-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O—-Pump-1
R-1
J-122
Jg-122
J-67
J=-76
J-49
J-78
J-80
J-82
J-113
J=-79
J-81
J-116
J-117
J-87

366.00
322.80
319.10
319.80
339.30
614.60
196.60
31.90
172.10
316.80
432.00
268.20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
554.80
278.70
577.60
71.90
219.60
649.80
213.90
329.80
384.90
318.00
70.70
298.20
.00
.30
.80
.30
.40
.50
.10
.80
171.50
602.80
383.00
106.80
226.20
55.860
1038.40
182.50
228.60
285.10
106.10
234.20

LS B s IS B B TN

.00
.00
.0C
.00
.00
.00

00

.CO
.00
.00
R
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

oo

.00
.00
.00
.00
.00
.00
.00
.00
.00

-

00

.00
.00

0o

.00
.00
.00
.00
.00
.00

0o

.00
.00
.00
.00
.00

120.0000
135.0000
120.0000
135.0000
135.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
135.0000
135.0000
135.0000
120.0000
120.0000
135.0000
135.0000
135.0000
135.0000
135.0000
135.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
120.0000
12G.0000
130.0000
120.0000
135.0000
120.0000
120.0000
120.0000
120.0000
120.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
0.00
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P-115
P-116
P-117
P-118
P-119
P-120
p-122
P-123
P-124
P-125
P-126
P-127
P-128
pP-123%
P-130
P-131
P-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
P-141
P-142
P-143
P-144
P-145
P-146
P-147
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-158
P-158
P-160
P-161
P-162
P-163
P-164
P-165
P-166
P-167
P-168
P-169

J-86
J-86
J-43
VP-1
J-91
J-92
J-93
J-923
J-83
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J=-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
VP-3
I-Pump-3
J-83
J-11
J-110
J-111
J=-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J=-121
J-124
J-126
J-127
J-128
J-129
J-130
J-131
J=-75
J-14
J-63
J-101
J-108

J-84
J-89
J-92
J-90
J-9%
J-21
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88
J-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J=-77
J-44
J-119
J-72
J-40

J-128
J-102
J-31
J-69
J-21
I-RV-1
J-63
J-130
J-90
J-78

333.90
364.30
334.00
98.30
168.70
130.20
326.60
366.00
576.50
86.50
631.00
291.10
107.60
670.90
429.00
302.20
308.70
438.60
1360.00
40.00
332.30
429.80
316.00
549.40
464.20
633.20
453.20
4.00
£76.20
194.50
311.90
348.40
378.60
851.10
451.70
950.10
247.50
500.80
693.90
151.9¢0
139.90
124.10
295.90
574.90
143.40
117.00
763.20
184.80
294.10

564.60
348.50
1547.40
727.40

8.
8.
12.
24.

12.
12.
12,
1z,
1z2.
12.
12.
12.
12.

8.
12.

iz2.
12

12.
12.

12.
12,
12,
12.

00
00
00
00

.00
.00
.00
.00

00

.00
.00
.00

00

.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00
00
00
00
00
00
00
H]
00

.00

00
00

.00
.00
.00

00

.00
.00
.00
.00

00
00

.00

00
00
00
00

120.
135.
120.
120.
135.
1290.
135.
130.
135.
135.
135.
135.
135,
135.
135
120
135
135.
120.
120.
120.
120.
12¢.
120.
120
135
140
120.
140.
120.
120.
120.
120.
120.
120
120
120
120.
120.
120.
120.
135.
140.
149,
135,
135
135
120
120.
135.
140.
140.
140.

140.

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0CQo
0000

.0000
.0000
.0000

0000
0000
00400
0000
0000
0000
0000

. 0000
.0000
.0000

0000
0000
0000
0000
00900
ocoo
0000

.0000
.0000
.0000

0000
0000
0000
0000
0000
0000
0000
000

.0000
.0000
.0000

0000
00090
0000
0000
0000
0co0
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P-170

PUMP/LOSS

J-124

ELEMENT

THERE IS A DEVICE AT NODE

HEAD
(ft)
210.00
185.00
160.00
110.0C¢

FLOWRATE
(gpm)
0.00
800.00
1000.00
1400.00

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.00
224.00
222.00
211.00
178.00
130.00

FLOWRATE
(gpm)

C.00
210.00
315.00
420.00
525,00
630.00

THERE IS A DEVICE AT NODE

HEAD
(ft)
395.00
290.00
205.00
140.00
90.00

FLOWRATE
{gpm)
0.00
240.00
400.00
580.00
640.00

THERE IS A DEVICE AT NODE

HEAD
(ft)
300.00
275.00
250.00
200.00
100.00

FLOWRATE
(gpm)
0.00
200.00
300.00
400.00
500.00

R-2 3068.20 12.00 140.00cC0 0.00

DATA
Pump~1 DESCRIBED BY THE FOLLOWING DATA: (ID=
EFFICIENCY
(%)
80.00
80.00
80.00
80.00
1.0 T > {(ID=
PUMD -3 & ittt ittt bt m e mmn e e > {ID=

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00
75.00

VP-2 DESCRIBED BY THE FOLLOWING DATA: {(ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

VP-3 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

3)

3)

3)

1)

2)

4)



NODE NODE EXTERNATL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATION GRADE
(gpm) (ft) (ft)
J-1 3.93 388.00
J-2 3.93 386.00
J-3 3.93 389.00
J-4 3.93 388.00
J-5 3.93 410.00
J-6 3.93 389.00
J-17 3.93 389.00
J-8 3.93 390.00
J-9 3.83 391.00
J-10 3.93 395.00
J-11 FIRE 3500.00 325.00
J-12 3.93 399.00
J-13 3.93 396.00
J-14 3.93 400.00
J-15 3.93 3589.00
J-16 3.93 399.00
J-17 3.93 420.00
J-18 3.93 402.00
J-19 3.93 399.00
J-20 3.93 397.00
J-21 3.93 399.00
J-22 3.93 397.00
J-23 3.83 400.00
J-24 3.93 401.00
J-25 3.93 399.00
J-26 3.93 398.00
J=-27 3.93 392.00
J-28 3.93 391.00
J-29 3.93 3%2.00
J-30 3.93 390.00
J-31 3.93 399.00
J-32 3.93 402.00
J-33 3.93 393.00
J-34 3.93 403.00
J-35 3.93 403.00
J-36 3.93 400.00
J-37 3.93 405.00
J-38 3.93 401.00
J-39 3.93 401.00
J-40 3.93 422.00
J-41 3.93 403.00
J-42 3.93 403.00
J-43 3.93 405.00
J-44 11.36 403.00
J-45 3.93 403.00



J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-92
J-100
J-101

Y
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.93
.93
.93
.36
.93
.93
.93
.93
.93
.93
.93
.36
.93
.93
.93
.93
.93
.93
.83
.36
.93
.93
.36
.36
.36
.36
.36
.93
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.93
.36
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93

403.00
403.00
403.00
414.00
403.00
403.00
403.00
403.00
401.00
403.00
401.00
399.00
401.00
399.00
401.00
402.00
329.00
401.00
403.00
393.00
399.00
400.00
400.00
399.00
399.00
359.00
393.00
397.50
393.00
403.00
403.00
403.00
403.00
413.00
403.00
412.00
404.00
408.00
404.00
404.00
389.00
404.00
398.00
401.00
401.00
404.00
403.00
401.00
403.00
401.00
329.00
399.00
399.00
387.00



J-102 3.93 396.00

J-103 3.93 399.00
J-104 3.93 403.00
J-105 3.93 403.00
J-106 3.93 405.00
J-107 3.93 405.00
J-108 11.36 403.00
J-109 3.93 396.00
J-110 11.36 397.00
J-111 11.36 399.00
J-112 11.36 399.00
J-113 11.36 405.00
J-114 11.36 412.00
J-115 11.36 412.00
J-116 11.36 404.00
J-117 11.36 405.00
J-118 11.36 403.00
J-119 11.36 403.00
J-120 11.36 403.00
J-121 11.36 399.00
J-122 3.93 397.50
J-123 3.93 397.50
J-124 3.93 424 .00
J-125 3.93 407.00
J-126 3.93 415.00
J-127 3.93 396.00
J-128 3.93 396.00
J-129 3.93 395.00
J-130 3.93 403.00
J-131 3.93 399.00
I-Pump-1 0.00 397.50
I-Pump-2 0.00 387.50
I-Pump-3 0.00 397.50
R-1 ———- 397.50 415,00
R-2 NEW 750,000 - 540.00 565.00
C-RV-1 0.00 397.00
VP-1 WELL 1 - 398.00 398.00
VP-2 WELL 2 ———= 398.00 398.00
VP-3 WELL 3 -——— 414.00 414.00
QO-Pump-3 0.00 397.50
O~-Pump-2 0.00 397.50
O~-Pump-1 0.00 397.50
I-RV-1 —_——— 397.00 563.15

CUuUTPUT OPTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED QUTPUT
MAXTMUM AND MINIMUM PRESSURES = 5
MAXTMUM AND MINIMUM VELOCITIES 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 5



SYSTEM CONFIGURATTION

NUMBER OF PIPES .. .. ruconmnnnns (P} = 166

NUMBER OF END NODES ... eeervcnnnan- (J) = 133

NUMBER OF PRIMARY LOOPS ........... (L) = 29

NUMBER OF SUPPLY NODES ... o rnn {F) = 5

NUMBER OF SUPPLY ZONES ............ (Z) = 1
Case o

RESULTS OBTAINED AFTER 20 TRIALS: ACCURACY = 0.35071E-04

SIMULATION DESCRIPTION ({(LABEL)

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE CvV -CHECK VALVE

PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 L.OS8S LOSS VELO. 1000 1000
agpm ft ft ft/s ft/f
ft/f

P-1 J-1 J-2 -3.93 1.41 0.00 1.03 5.04 5.04

P-2 J-2 J-3 -7.86 0.16 .00 0.36 0.26 0.26

P-3 J-5 J-125 3.93 0.00 0.00 0.01 0.00 0.00

P-4 J-3 J-6 -11.79 0.10 0.00 0.54 0.54 0.54

P-5 J-6 J~-4 3.93 0.04 0.00 0.18 0.07 0.07

P-6 J-6 J-7 -19.65 0.02 0.00 0.22 0.05 0.05

P-7 J-7 J-9 -23.58 0.02 0.00 0.15 0.02 0.02

P-8 J-9 J-8 3.93 0.01 0.00 0.04 0.00 0.00

P-9 J-9 J-13 -31.44 0.09 0.00 0.20 0.03 0.03
P-10 J-10 J-109 3.93 0.00 0.00 0.01 0.00 ¢.00
P-11 J-10 J-131 -43.23 0.00 0.00 0.12 0.01 0.01
P-12 J-13 J-10 -35.37 0.02 0.00 0.23 0.04 0.04
P-13 J-12 J-14 107.40 0.02 0.00 0.30 0.04 0.04
P-14 J-12 J-16 6.26 0.01 0.00 0.16 0.07 0.07
P-15 J-16 J-15 2.33 .00 0.00 0.06 0.01 0.01
P-16 J-17 J-126 11.79 0.00 0.00 0.03 0.00 0.00
P-17 J-15 J-18 3.93 0.00 0.00 0.10 0.03 0.03
P-18 J-15 J-19 -5.53 0.01 0.00 0.14 0.06 0.06
P-19 J-20 J-12 3.83 0.00 0.00 0.01 0.00 0.00
P-20 J-19 J-20 -9.46 0.00 0.00 0.11 0.01 0.01
P-21 J-21 J-22 -18.12 0.00 0.00 0.05 0.00 0.00



P-22
P-23
P-24
P-25
P-26
P-27
P-28
P-29
P-30
P-31
P-32
pP-33
P-34
P-35
P-36
p-37
P-38
P-39
P-40
P-41
P-42
P-43
pP-44
P-45
P-46
P-47
P-48
P-49
P-51
P-52
P-53
P-54
P-55
pP-56
P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
p-72
P-73
B-74
P-75
P-76
P-77
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J-129
J-17
J-35
J-24
J-38
J-23
J-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47

J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51

J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59

J-130
J-60
J-64

17.22
-39.27
-32.97
-54.75

31.95
113.75
-11.55
-25.35

-7.60
-21.68
-15.46
-11.53
-41.07
-52.86
-30.36
-14.64

15.72
132.32

90.63

37.76

85.74

69.49
159.16

63.98
-35.99
-161.32
-165.25
-169.18
-189.11
373.10
464.86
34.08
89.03
100.96
199.99
313.77
-273.70
376.60
66.76
51.02
686.39
155.98
639.30
266.63
-182.67
81.38
-70.67
15.39
-52.58
-134.01
-43.05
-94.90
-107.45

0.00
0.01
0.01
0.02
0.01
G.02
0.00
¢.01
.00
2.01
0.00
0.01
0.05
0.10
0.04
0.01
0.00
0.12
0.06
0.05
0.01
0.05
0.02
0.00
0.00
0.07
0.03
0.06
0.01
3.49
3.56
3.09
0.11
0.32
0.48
0.03
0.13
0.50
0.15
0.15
0.02
0.90
g.11
0.04
0.04
0.04
0.07
0.03
0.00
0.02
0.02
0.00
0.01
0.01
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.00
.00
.00
.00
.00
.00

.05
.25
.21
.35
.20
.32
.07
.16
.05
.14
.10
.13
.47
.60
.34
.17
.04
.84
.58
.43
.55
.44
.45
.00
.18
.41
.46
.47
.48
.15
.23
.27
.38
.01
.15
.57
.88
.75
.07
.76
.33
.95
.00
.81
.76
.52
.52
.45
.10
.34
.38
C.12
0.27
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.00
.04
.03
.08
.03
.05
.00
.02
.00
.01
.01
.02
.12
.30
.11
.03
.00
.40
.20
.16
.18
.12
.08
.00
.01
.18
.10
.10
.11
.39
.14
.95
.16
.98
.23
.15
.34
.55
.48
.46
.07
.47
.55
.28
.25
.13
.16
.13
.01
.07
.07
.01
.03
.04
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.00
.04
.03
.08
.03
.05
.00
.02
.00
.01
.01
.02
.19
.30
.11
.03
.00
.40
.20
.16
.18
12
.08
.00
.01
.18
.10
.10
.11
.39
.14
.95
.16
.98
.23
.15
.34
.55
.48
.46
.07
.47
.55
.28
.25
.13
.16
.13
.01
.07
.07
.01
.03
.04



P-78
P-79
P-8Q
P-81
P-82
P-83
P-85
P-86
pP-87
P-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
P-112
P-113
P-114
P-115
P-116
p-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
P-127
pP-128
P-129
P-130
P-131
P-132
P-133

J-61
J=-60
J-62
g-62
J-60
J-64
J-58
g-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J=77
J-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43
VP-1
J-91
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
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-51.
15.
.90
.45
.94
.42
-2292.
-35.
39.
.93
39.
3624,
.36

87
-10

-111

11

3602.
22.
35586.
-2260.
-1132.
-1132.
2268.
.00
.00
.00
-1132.
11.
11.
.97
1366.
-714.
.72
A1
.36

=702

22
-748
11

-443.
79.
22.
11.
45.
11.

-1030.

549
-1042
-1034

-86.
.93
78.
.93
-784,
-262.
.93
-208.
-201.

-65.
-865.

-69.

35
60

39
42
35

35
96

24
72
80
920
41
43
76

43
36
36

65
33

98
52
72
36
44
36
99

.76
.78

92
27

41

06
65

88
02
56
34
49

0.03
.01
.06
.C0
.00
.01
.90
.00
.00
.00
.00
.53
.01
.04
.00
.20
.05
.02
.03
.03
.00
.00
.00
01
.00
.01
.59
.45
.36
.00
.79
.00
.15
.06
.00
.00
.02
.00
.04
.00
.43
.41
.06
.01
.09
.00
.95
.42
.00
.63
.37
17
.56
.22
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.18
.56
.12
.08
.32
.50
.10
.11
.04
.11
.28
.13
.22
.26
.09
.41
.21
.21
.44
.00
.00
.00
.21
.03
.13
.99
.88
.03
.06
.12
.13
.26
.51
.15
.13
.29
.07
.92
.39
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.55
.10
.50
.01
.22
.68
.03
.33
.28
.74
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.07
.03

1
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.01
.01
.04
.67
.01
01
.00
.01
.94
02
.57
.06
.84
.32

.70
.41
.00
.00
.00
.70
.00
.02

.22
.58
.00
.72
.02
.65
.19
.02

.07
.00
.11
.03

.13
.18
.02
.15
.00
.51
.43
.00
.94
.87
.55
.81
.50

.07
.03
.19
.01
0.01
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13.67
0.01
0.01

31.94

31.57
0.06
30.84
13.32
3.70
3.70
132.41
0.60
0.00
0.00

0.02
1.53
.22
.58
.00
.72
.02
.65
.19
.02
.02
.07
.00
.11
.03
.56
.13
.18
.02
.15
.00
.51
.43
.00
.94
.87
.55
.81
.50
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P-134 J-90
P-135 VP-2
P-136 J-46
P-137 J-104
P-138 J-104
P-139 J-96
P-140 J-96
P-141 J-58
P-142 VE-3
P-143 I-Pump-3
pP-144 J-83
P-145 J-11
P-146 J-110
b-14% J-111
P-148 J-112
P-149 J-113
P-150 J-114
P-151 J-115
P-152 J-116
P-153 J-117
P-154 J-118
P-155 J-118
P-156 J-120
P-157 J-121
P-158 J-124
P-159 J-126
P-160 J-127
P-161 J-128
P-162 J-129
P-163 J-130
P-164 J-131
P-165 J-75
P-166 J-14
P-167 J-63
P-168 J-101
P-169 J-108
P-170 J-124

PUMP/LOSS

J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J-77
J-44
J-119
J-72
J-40
J-5
J-128
J-102
J-31
J-69
J-21
I-RV-1
J-63
J-130
J-90
J-78
R-2

ELEMENT

#PUMPS #PUMPS NPSH
NAME FLOWRATE
PARALLEL SERIES Avail.

INLET

HEAD

ft

869,27
536.25
-58.76
3.93
-66.62
3.93
3.93
-1343.93
455.34
-1132.41
-429.40
34,08
3534.08
3545.44
3590.88
=759.77
-771.14
-782.50
68.16
11.36
675.03
11.36
22.72
11.36
1%.65
7.86
-73.42
~77.35
-18.57
47.21
-47.16
0.00
105.05
94.19
~-212.81
-1355,29
-452.98

RESULTS

OQUTLET pPUMP

HEAD HEAD

ft ft

.11
.00
.15
.00
.18
.00
.00
.58
.23
.01
.31
.00
.50
.68
.88
.50
.82
17
.04
.00
.99
.00
.01
.00
.00
.00
.08
.07
.03
.00
.00
.00
.02
.01
.19
.82
.56

B

I—‘NOOOOOOOOOOOOOOOOOI—‘OI—‘I—‘OKDOOOONOOOOOOO

EFFIC-

ENCY

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

COO0O0CO0CDO0OO00O0000O0COoO000000DCO0OOO0CO0O0O0O

Wooooco oo

B oW e

10
10
190

P WOoOOOoODOOOOQOOoOOOOOOOROONMNDN

.62
.38
.67
.04
.76
.04
.04
.81
.29
.21
.22
.10
.02
.06
.18
.16
.19
.22
.44
.07
.91
.13
.26
.13
.06
.02
.83
.88
.21
.13
.13
.00
.30
.27
.60
.84
.28

0.08
0.03
.45
.00
.57
.00
.00
.09
.51
.70
.46
.01
.47
30.65
.39
77
.82
.87
.15
.01
.42
.02
.08
.02
.00
.00
.55
.60
.04
.01
.01
.00
.03
.03
.13
.88
.51
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USEFUL INCREMTL TOTAL

POWER

cosT

COST

w W
COOOWOPRROOOOOOO

Lo
=

QWO OOOO0OO0DO0O0OCOCOCCODOOROOR P 1

.08
.03
.45
.00
.57
.00
.00
.09
.51
.70
.46
.01
.47
.65
.39
L7
.82
.87
.15
.01
.42
.02
.08
.02
.00
.00
.55
.60
.04
.01
.01
.00
.03
.03
.13
.88
.51

Device "Pump-1" is closed
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0.00

1132.43

1132.41

549.76

536.25

455.34

RESULTS

FIRE
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160,

160.

160

167.

167.

149.

3.93

88

91

.90

59

58

51

143.

143.
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149.

EXTERNAL HYDRAULIC

DEMAND GRADE
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NODE
ELEVATION
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PRESSURE
PRESSURE
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J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
Jg-44
J-45
J-46
J-47
J-48
J-49
J-50
Jg-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J=-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89

.93
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11.
11.
11.
11.
11.36

W W w
Ty VOV

11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36

11.36

558.46
558.48
558.41
558.36
558.43
558.36
563.43
558.52
558.53
562.09
558.08
558.20
558.52
559.00
558.50
556.88
558.37
558.18
558.22
558.26
558.36
558.39
558.30
550.43
558.33
558.34
558.33
558.32
558.34
558.35
558.33
488.59
558.33
558.33
539.89
538.90
517.97
517.97
488.59
558.33
488.58
556.25
555.84
557.23
557.24
563.27
557.24
563.12
563.01
563.00
563.03
563.00
565.48
563.03

403

405

422
403
403
405

.00
403.
400.
.00
401.
401.

00
00

00
co
00

.00
.00

403.
403.

403

-

403.
403.
414.
403.
403.
403.
403.
401.
403.

401

399,
401.
399.
401.
402,
399.

401

403.
393.
399.
400.
400.
399.

393

399.
393.
387.
393.
403.
403.

403

403,
413.
403.
412.
404.
408.
404.
404.
399,
404.

oo
00
00
00
00
00
00
00
0o
00
00
00
00
0o
0o
00
00
00
00
00
00
00
00
00
00
0o
00
00
0o
00
50
00
00
00
00
00C
00
00
co
00
00
00
0o
00
00

155.46
155.48
158.41
153.36
157.43
157.36
141.43
155.52
155.53
157.09
155.08
155.20
155.52
156.00
155.50
142.88
155.37
155.18
155.22
155.26
157.36
155.39
157.30
151.43
157.33
159.34
157.33
156.32
159.34
157.35
155.33
95.59
159.33
158.33
139.89
140.90
118.97
118.97
95.59
160.83
95.58
153.29
152 .84
154.23
154.24
150.27
154.24
151.12
159.01
155.00
159.03
159.00
166.48
159.03

67.37
67.37
68.64
66.46
68.22
68.19
61.29
67.39
67.40
68.07
67.20
67.25
67.39
67.60
67.38
61.91
67.33
67.24
67.26
67.28
68.19
6'7.34
68.17
65.62
68.18
69.05
68.18
67.74
69.05
68.18
67.31
41.42
69.04
68.61
60.62
61.06
51.55
51.56
41.42
69.69
41.42
66.43
66.23
66.83
66.84
65.12
66.84
65.49
68.90
67.17
68.91
68.90
72.14
68.91



J-90
J-91
J-92
J-93
Jg-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J=-104
J-105
J-106
J-107
J-108
J-109
J=-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-124
J-125
J-126
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1

R-2
O-RV-1
vP-1
VP-2
VP-3
O-Pump-3
C-Pump-2
O-Pump-1

NEW 750,000

WELL 1
WELL 2
WELL 3

.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.36
.93
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
11.36
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.00
0.00
0.00
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558

563.
558.
563.
.76
.76
.38
.39

564
564
564
565

564,
564.
558.
558.
558.
558.
553.

558

498.
508.
529.
559.
560.
561.
.07

563

563.
557.
558.
558.
517.
.97
.38
.44

414
558
563

563.
563.
564.
564.
.46

558

558,
.38
414,
414.
414,
415.
565.
415.
565.
.58

558

565

563.
558.
558.
558.

58
54

-

o L
558.
.93

54

54
85
97

92
55
67
67
85
85
02
37
10
78
86
02
53
35

00
28
0%
10
97

43
43
77
85

33

97
96
95
00
00
00
5%

51
40
41
38

398.
401.
401.
404,
403.
401.

403

401.
399.
389.
399,
.00

397

396.
399,
.00

403

403,
405.
405.
403.
396.
397.
389.
399.
405.
412,
412,
404,
405.
403.
.00
403.
399,
397.
.50

403

397

424.
407.
415.

396

396.
395.
403.
399.
397.
397.
397.
397.
540.
397,
398.
398.
414.
397.
397.
3987.

00
00
00
0o
00
00
00
00
00
00
co

00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
ooc
50

00
00
00
00
00
00
00
00
50
50
50
50
00
00
00
00
00
50
50
50

167.
162.
162.
154.
155.
162.
155.
162.
.76

165

165.
165.
le8.
1e68.
165.
155,
155.
153.
153.
150.
162.
101.
.78

109

130.
.02
.53
149,
159.
158.
154.
155.
.10
.97
.47
160.
139.
156.
148.
17

154
148

155
118
17

le8

168.
.46

163

155.
159.

17.

17.
.45
17.
25.
18.
.59
167.
149.
160.
160.
160.

17

167

58
54
13
94
93
54
85
97

76
38
39
92
55
67
67
85
85
02
37
10

86

35
07
00
28
09

88
44
43
43

85

33
38
47
46

50
o0
00

58
51
20
91
g8

72.62
70.43
70.26
67.14
67.57
70.43
67.54
70.62
71.83
71.83
71.67
72.97
73.20
71.74
67.46
67.46
66.67
66.67
65.01
70.36
43.81
47.57
56.71
66.74
64.36
64.72
68.93
68.47
66.85
67.20
67.21
51.55

7.57
69.71
60.42
67.79
64.32
73.13
73.17
70.83
67.31
69.06

7.57

7.57

7.56

7.58
10.83

7.80
72.62
72.62
64.79
69.72
69.73
69.71



I-rV-1 ——=- 558.33 397.00 161.33 69.91

MAXIMUM AND MINIMUM VALUES

PRESSURES

JUNCTION MAXTMUM JUNCTION MINIMUM
NUMBER PRESSURES NUMBER PRESSURES
psi psi

J-2 74.51 I-Pump-3 7.56
J-4 73.74 I-Pump-2 7.57
J-7 73.33 J=-122 7.57
J-6 73.33 I-Pump-1 7.57
J-3 73.28 R-1 7.58

VELOCITTIES

PIPE MAXTIMUM PIPE MINIMUM
NUMBER VELOCITY NUMBER VELOCITY
(Et/s) (ft/s)
P-90 10.28 P-45 0.060
P-92 10.22 pP-19 0.01
P-148 10.19 P-3 0.01
P-94 10.09 P-10 0.01
P-147 10.06 P-125 0.01

HL+ML / 1000

PIPE MAXTIMUM PIPE MINIMUM
NUMBER HL+ML/1000 NUMBER HL+ML/1000
(ft/ft) (ft/ft)
P-90 31.94 P-45 0.00
P-92 31.57 P-3 0.00
pP-148 31.39 pP-125 0.00
P-94 30.84 P-19 0.00
P-147 30.65 P-10 0.00

PIPE MAXTMUM PIPE MINIMUM
NUMBER HL/1000 NUMBER HL/1000
{fr/ft) {(£t/ft)
P-90 31.94 P-45 0.00
P-92 31.57 P-3 0.00
P-148 31.39 P-125 0.00
P-94 30.84 pP-19 0.00



REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 BSV 72.00 CLOSED 69.91 7.80 0.00

SUMMARY OF INFLOWS AND CUTFLOWS

{+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-} OUTFLOWS FROM THE SYSTEM INTQ SUPPLY NCDES

NODE FLOWRATE NCDE
NAME gpm TITLE
R-1 2268.76
R-2 452.98 NEW 750,000
vP-1 549.76 WELL 1
VP-2 536.25 WELL 2
VP-3 455.34 WELL 3
NET SYSTEM INFLOW = 4263.09
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 4263.09

*&%%% HYDRAULIC ANALYSIS COMPLETED **#%%%
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SUMMARY OF ORIGINATL DATA
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UNTITS SPECIFIZED

FLOWRATE ... vcewvssnn = gallons/minute
HEAD {HGL} ...ovcuee. = feet
PRESSURE i a:s.s.a i siwv s = psig

REGULATING VALYVE DATA

VALVE VALVE VALVE

LABEL TYPE SETTING
(ft or gpm}

RV-1 PSV 563.15

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE CvV -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINCR
NAME #1 #2 (ft) (in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 135.0000 0.00
P-2 J=-2 J=-3 606.60 3.00 135.0000 0.00
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P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
p-77
P-78
P-79
P-80
p-81
P-82
pP-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
p-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
p-112
P-113

J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
Jd-57
J-57
J-59
J-59
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J=-71
J-71
J=-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84

J-48
J-50
J-47
J-53
J-50
J-51
Jg-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1

J-122
J-122
J-67
J=-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117

189.00
366.00
322.80
319.1¢
319.80
339.30
614.60
196.60
31.90
172.10
316.80
432.00
268.20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
554 .80
278.70
577.60
71.90
219.60
649.80
213.90
329.80
384.90
318.00
70.70
298.20
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P-114
P-115
P-116
P-117
r-118
P-119
P-120
P-122
P-123
pP-124
P-125
P-126
P-12%
p-128
P-129
P-130
P-131
P-132
P-133
P-134
P-135
P-136
P-137
P-138
P-139
P-140
P-141
P-142
P-143
P-144
P-145
P-146
pP-147
P-148
P-149
P-150
P-151
P-152
P-153
P-154
P-155
P-156
P-157
P-158
P-159
P-160
P-161
P-162
P-163
P-164
P-165
P-166
P-167
P-168

J-84
J-86
J-86
J-43
vp-1
J-91
J-92
J-93
J-93
J-93
J=-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
VP-3
I-Pump-3
J-83
J-11
J-110
J-111
J-112
J-113
J=-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-124
J-126
J-127
J-128
J-129
J-130
J-131
J-75
J-14
J-63
J-101

J-87
J-84
J-89
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88
J-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J-77
J-44
J-119
J-72
J-40
J-5
J-128
J-102
J-31
J-69
J-21
I-RV-1
J-63
J-130
J-90

234.20
333.90
364.30
334.00
98.30
168.70
130.20
326.60
366.00
576.50
86.50
631.00
291.10
107.60
670.90
429.00
302.20
308.70
438.60
1360.00
40.00
332.30
429.80
316.00
549.40
464.20
633.20
453 .20
4.00
676.20
124.30
312.00
348.40
378.60
851.10
451.70
950.10
247.50
500.80
693.90
151.90
139.90
124.10
295.90
574.90
143.40
117.00
763.20
184.80
294.10
8.50
564.60
348.50
1547.40
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120.

135

135
135
120
135

120

140

0000
0000
0000
0000
0000
0000
0000

.0000
130.
135,
135.
135,
135,
135.
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P-169
P-170

PUMP/LO S S

J-108
J-124

THERE IS A DEVICE AT NODE

HEAD
(ft})
210.00
185.00
160.00
110.00

ELEMENT

FLOWRATE
(gpm}

C.
800.
1000.
1400.

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE 15 A DEVICE AT NODE

HEAD
(ft)

230.00
224.00
222.00
211.00
178.00
130.00

00
00
00
00

FLOWRATE
(gpm]}

0.
210.
315.
420.

B525.
630.

THERE IS A DEVICE AT NODE

HEAD
(£t)
395.00
290.00
205.00
140.00
80.00

00
00
00
co
00
00

FLOWRATE
(gpm)

0.
240.
400.
580.
640.

THERE IS A DEVICE AT NODE

HEAD
(ft)
300.00
275.00
250.00
200.00
100.00

0o
00
00
00
00

FLOWRATE
(gpm)

0.
200.
300.
400,
500.

00
00
00
00
00

J-78 727.40 12.00 140.06000
R-2 3068.20 12.00 14G.0000
DATA
Pump-1 DESCRIBED BY THE FOLLOWING DATA:
EFFICIENCY
(%)
80.00
80.00
80.00
80.00
PUMD —2 . cogiprmie » e e » avirss s o sranece o g >
PUIMD =3 s e i sms i 180 45 Wi s S e v w0 Esaneil >

VP-1 DESCRIBED BY THE FOLLOWING DATA:

EFFICIENCY

(%)

75.00
75.00
75.00
75.00
75.00
75.00

VP-2 DESCRIBED BY THE FOLLOWING DATA:

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

VP-3 DESCRIBED BY THE FOLLOWING DATA:

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

{ID=

(ID=

{ID=

(ID=

{ID=

(ID=

3)

3)

1)

2}

4)



NODE DATA

NODE NODE EXTERNAL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATION GRADE
{gpm) ft) {ft)
J-1 3.93 388.00
J-2 3.93 386.00
J-3 3.93 389.00
J-4 3.93 388.00
J-5 3.93 410.00
J-6 3.93 389.00
J-7 3.93 389.00
J-8 3.93 390.00
J-9 3.93 391.00
J-10 3.93 395.00
J-11 11.36 395.00
J-12 3.93 399.00
J-13 3.93 396.00
J-14 3.93 400.00
J-15 3.93 389.00
J-16 3.93 399.00
J=-17 3.93 420.00
J-18 3.93 402.00
J-19 3.93 399.00
J-20 3.93 397.00
J-21 3.93 399.00
J-22 3.93 397.00
J-23 3.93 400.00
J-24 3.93 401.00
J-25 3.93 399.00
J-26 3.93 398.00
J-27 3.93 392.00
J-28 3.93 391.00
J-29 3.93 392.00
J-30 3.93 390.00
J-31 3.93 399.00
J-32 3.93 402.00
J-33 3.93 393.00
J-34 3.93 403.00
J-35 3.93 403.00
J-36 3.93 400.00
J-37 3.93 405.00
J-38 3.93 401.00
J-39 3.93 401.00
J-40 3.93 422.00
J-41 3.93 403.00
J-42 3.93 403.00
J-43 3.93 405.00
J-44 11.36 403.00



J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J=-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
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.93
.36
.93
.93
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.93
.93
.93
.93
.36
.93
.00
.93
.93
.93
.83
.93
.36
.93
.93
.36
.36
.36
.36
.36
.93
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.36
.93
.36
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93
.93

403.
403.
403.
403.
414.
.00
403,
403,
403.
401.
403.
.00
3939.
401.
399.
401.
402,
399.
401.
403,
393,
399.
400.
400.
.00
399.
395,
393.
387.
393.
403,
403,
403.
403,
413.
403.
412.
404.
408.
404.
404.
389,
404.
398.
401.
401.
404,
.00
401,
403.
401.
399.
.00
399.

403

401

399

403

399

e
00
00
00
00

00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00

00
o
00
50
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
00
00
00

00



J-101 3.93 397.00

J-102 3.93 396.00
J-103 3.93 399.00
J-104 3.93 493.00
J-105 3.93 403.00
J-106 3,93 405.00
J-107 3.93 405.00
J-108 11.36 403.00
J-109 3.93 396.00
J-110 11.36 397.00
J-111 11.36 399.00
J-112 11.36 399.00
J-113 11.36 405.090
J-114 11.36 412.00
J-115 11.36 412.00
J-116 11.36 404.00
J-117 11.36 405.00
J-118 11.36 403.00
J-119 11.36 403.00
J-120 11.36 403.00
J-121 11.36 399.00
J-122 3.93 397.50
J-123 3.93 397.50
J-124 3.93 424.00
J-125 3.93 407.00
J-126 3.93 415.00
J-127 3.93 396.00
J-128 3.93 396.00
J-129 3.93 395.00
J-130 3.93 403.00
J-131 3.93 399.00
IT-Pump-1 0.00 397.50
I-Pump-2 0.00 397.50
I-Pump-3 0.00 397.50
R-1 —_—— 397.50 415.00
R-2 NEW 750, 000 —_—— 540.00 565.00
0-RV-1 0.00 397.00
vE-1 WELL 1 - 398.00 398.00
VP-2 WELL 2 —— 398.00 398.00
VP-3 WELL 3 _—— 414.00 414.00
O-Pump-3 0.00 397.50
O-Pump-2 0.00 397.50
O-Pump-1 0.00 397.50
I-RV-1 ———— 397.00 563.15

ouUuTPUT OPTION DATA

OUTPUT SELECTION: ALIL RESULTS ARE INCLUDED IN THE TABULATED OUTPUT

MAXIMUM AND MINTMUM PRESSURES = 5
MAXTMUM AND MINIMUM VELOCITIES = 5
MAXIMUM AND MINIMUM HEAD LOSS/1000 = 5



SYSTEM CONFIGURATION

NUMBER OF PIPES ...t icaiiormnnas (P} = 166

NUMBER QOF END NODES ... iruenwcesan (J) = 133

NUMBER OF PRIMARY LOOPS .......-.... (L) = 29

NUMBER QOF SUPPLY NODES . ...t vvceeen (F) = 5

NUMBER OF SUPPLY ZONES ... ....cuc-.. (Z)y = 1
Case 0]

RESULTS OBTAINED AFTER 15 TRIALS: ACCURACY = 0.53089E-04

SIMULATION DESCRIPTION (LABEL)

PIPELTINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PTIZPE NODE NUMBERS FLOWRATE HEAD MINCR LINE HL+ML/ HL/
NAME #1 #2 LOsSs LOSS VELO. 1000 1000
gpm ft ft ft/s ft/f
ft/f

P-1 J-1 J-2 -3.93 1.41 0.00 1.03 5.04 5.04

P-2 J-2 J-3 -7.86 0.16 0.00 0.36 0.26 0.26

P-3 J-5 J-125 3.93 0.00 0.00 0.01 0.00 0.00

P-4 J-3 J-6 -11.79 0.10 0.00 0.54 0.54 0.54

P-5 J-6 J-4 3.93 0.04 0.00 0.18 0.07 0.07

P-6 J-6 J-7 -19.65 0.02 0.00 0.22 0.05 0.05

P-7 J~7 J-9 -23.58 0.02 .00 0.15 0.02 0.02

P-8 J-9 J-8 3.93 0.01 G.00 0.04 0.00 0.00

P-9 J-9 J-13 -31.44 0.09 0.00 0.20 0.03 0.03
P-10 J-10 J-109 3.93 0.00 0.00 0.01 0.00 0.00
P-11 J-10 J=-131 -43 .23 0.00 0.00 0.12 0.01 0.01
P-12 J-13 J-10 -35.37 0.02 0.00 0.23 0.04 0.04
P-13 J-12 J-14 128.61 0.03 0.00 0.36 0.05 0.05
p-14 J-12 J-16 6.24 0.01 0.00 0.16 0.07 0.07
P-15 J-16 J-15 2.31 .00 0.00 0.06 0.01 0.01
P-16 J-17 J-126 11.79 0.00 0.00 0.03 0.00 0.00
P-17 J-15 J-18 3.93 0.00 0.00 0.10 0.03 0.03
P-18 J-15 J-19 -5.55 0.01 0.00 0.14 0.06 0.06
P-19 J=-20 J-12 14.33 0.00 0.00 0.04 0.00 0.00
P-20 J-19 J-20 -9.48 0.00 0.00 0.11 0.01 0.01



p-21
p-22
P-23
pP-24
P-25
P-26
P-27
P-28
P-29
P-3C
p-31
pP-32
P-33
P-34
p-35
P-36
P-37
P-38
P-38
P-40
P-41
P-42
P-43
P-44
P-45
P-46
pP-47
p-48
P-49
P-51
P-52
P-53
P-54
P-55
P-56
P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
p-72
P-73
P-74
P-75
P-76

J-22
J-22
J-21
J-25
J-24
J-23
J-26
J-26
J-28
J-28
J-27
J-30
J-29
J-31
J-33
J-33
J-40
J-32
J-35
J-35
J-36
J-36
J-38
J-37
J-37
J-39
J-38
J-34
J-41
J-32
J-43
J-43
J-45
J-46
J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-59

J-22
J-20
J-25
J-26
J-24
J-23
J-12
J-25
J-28
J-30
J-29
J-29
J-27
Jg-33
J-32
J-31
J-129
J-17
J-35
J-24
J-38
J-23
J-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60

-13.49
27.74
-45.16
-37.60
-61.34
39.37
124.45
-12.25
-29.29
-8.97
-24.25
-16.83
-12.90
-45.01
-56.80
-32.85
-16.09
15.72
137.91
104.63
29.35
89.01
187.98
280.92
-563.79
747.84
-129.53
-385.04
-388.97
-392.90
-198.64
369.63
453.46
34.08
53.75
85.67
-27.20
-61.11
-287.85
11.46
76.50
15.74
-786.81
317.83
-798.61
-806.14
700.45
26.55
-287.35
237.48
92.75
603.76
-837.15
1436.98

PRPCOOCO00OCOOCRPROCO0OO0000000OMNMWWOOODODOoOOODODOO0O0OOCO0CODOO0OoO0D000000CO0000D00

.00
.00
.01
.01
.03
.01
.03
.00
.01
.00
.01
.00
.01
.06
.11
.05
.01
.00
.13
.08
.03
.01
.30
.06
.24
.43
.78
.15
.30
.03
.83
.50
.95
.11
.13
.35
.00
.01
.55
.00
.19
.00
.16
.40
.06
.34
.48
.01
.45
A2
07
.37
.19
.50

COCOCOO0OO0OoOO0D0ODOLODOOoODOoOOOOCOCOCO0O00O0CO00CCODCOO0O0DD00000COCO0O0DO
o
o

0.04
0.08
.29
.24
.38
.25
.35
.08
.19
.06
.15
.11
.15
.51
.64
.37
i8
.04
.88
.67
.33
.57
.20
.80
.60
.12
.47
.09
.10
.11
.25
.19
.15
.39
.61
.97
.08
.17
.84
.03
.87
.10
W23
.03
.27
.29
.99
.17
.83
.52
.59
.71
.37
.08

PP OPRPRPOPNNMNNNOOCRPR OO0 COUNBENERPPRPRPNRPORPROOOOCOOO0O0COD0C0O000000OD0O0O0GO

B
PNPOPRPRFRORPPEMNMEFPFOOORFRPROCOOCOONOWOOORP, OOOOODO0OO0OO0O0O0000000000000CO0OO0

.00
.00
.05
.04
.10

04

.06
.00
.02
.00
.02
.01
.02

22

.34
.12
.03
.00
.43
.26
.10

19

.77
.23
.82
.38
.95
.50
.51

52
72

.95
.14
.16
.38
.91
.00
.02

70

.00
.58
.01
.89
.04
.94
.97
.52

02

.69
.19
.21
.16
.12
.63

WO OoOOPPRPCOCOOCOODOO0OO0000O0D0DOCO000O0o 0D COoOOO

10
17

NP ORPPORPRPRPNRPOOOCORPOCOCOC

.00
.00
.05
.04
.10
.04
.06
.00
.02
.00
.02
.01
.02
.22
.34
.12
.03
.00
.43
.26
.10
.19
17
.23
.82
.38
.95
.50
.51
.52
.72
.95
.14
.16
.38
.91
.00
.02
.70
.00
.59
.01
.89
.04
.94
.97
.52
.02
.69
.19
.21
.16
.12
.63



P-77
P-78
p-79
P-80
P-81
P-82
P-83
P-85
P-86
p-87
pP-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-108
P-110
P-111
P-112
P-113
p-114
P-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
pP-125
P-126
P-127
P-128
P-129
P-130
pP-131
P-132

J-60
J-61
J-60
J-62
J-62
J=-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J=75
J-123
J=-123
R-1
J-123
0O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43

J-91
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102

J-64
J-55
J-61
J-54
J-61
J-63
J-3%8
J-75
J-66
J-66
J-69
J-68
J-71
J=70
J-112
J=121
Jg-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1

J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-89
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88

-1106

-45.
-259,
-101.

124.
~196.

-1110
-606

1492,
-1488.

134
-1350
136
11

113.
22.
68.

-3257.
-1087.

-1087

3265.

-1087

1153.
-1087.
-1087.

11.

11

-372.
-436.

-384

22.

-418
11
-442

79.
22,
11.
45.

11
-1025
546

-1037.
-10289.
-76.

68.

~-780
-261

-207.
-199.

-65.
-861.

.99
94
15
77
3°
87
.92
.98
77
84
.71
.20
.32
.36
60
72
16
20
04
.06
06
.03
53
03
06
36
.36
95
58
.31
72
.39
.36
.32
52
72
36
44
.36
.66
.80
45
59
02
.93
16
.93
.10
.29
.93
85
29
22
04

OO0 00O0000OoO0O0000O0OPRPQOOOOO000D0000C00000CCO0O D000 0000ORRPRPOCOCNOSDOR OO

.62
.03
.81
.08
.47
.35
.80
.67
.44
.35
.10
.10
.02
.01
.02
.00
.01
.10
.02
.02
.06
.03
.41
.01
.01
.00
.01
.18
.05
.11
.00
.61
.00
.15
.06
.00
.00
.02
.00
.03
.00
.43
.40
.05
.01
.07
.00
.94
.41
.00
.62
.37
L17
.55

(= e iye el lelslsls e leRe e BeNoBollololeloeNeBeNeNoNoNao e NoNeNeoNeoNeNeNoloNoNoNoeNeNeNeNoReNoNoeNoNoNeoleo e Re R e R e R )

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

+

00

.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00

.14
.29
.94
.65
.41
.23
.15
12
.23
.22
.53
.83
.39
.13
.32
.26
.18
.24
.08
.08
.26
.08
.09
.08
.08
.03
.13
.06
.24
.09
.06
.19
.13
.25
.51
.15
.13
.29
.07
.91
.39
.94
.92
.49
.10
.44
.01
.21
.67
.03
.33
.28
.74
2.44

-

OkRRPORPNOCOOONMNOMNOCOCORPORORPPHEHODOWWWWWYVWWWOLOOODOODWRERRBRRLRWNREOLROW

2.85

.67
.25
.46
.24
.87
.17
.18
.15
.69
.13
.07
.02
.05
.06
.02
.20
.43
.43
.32
.43
.09
.43
.43
.00
.02
.47
.51
.50
.C0
.59
.02
.65
.19
.02
.02
.07
.00
.08
.03
.53
.10
.14
.02
.12
.00
.49
.42
.00
.93
.86
.55
.79

L8

[Le]
POOOCORRPODOOOWNOWOIOIOCOOOCODOOOOOCOO0OO0OOWWOWARWWAMODOODOOURAGDRNEROLWL

b

4%
PCOCOCOPRPROOCOWNMOWODOOOODODODOOODODOOWWOWARWWAhANOOOOOOODUMEPE AR ER, OWMOLNW

(e}

.85
.06
.67
.25
.46
.24
.87
.17
.18
.15
.69
.13
.07
.02
.05
.06
.02
.20
.43
.43
.32
.43
.09
.43
.43
.00
.02
.47
.51
.50
.00
.59
.02
.65
.19
.02
.02
.07
.00
.08
.03
.53
.10
.14
.02
.12
.00
.49
.42
.00
.93
.86
.55
.79



P-133 J-103
P-134 J-90
P-135 VP-2
P-136 J-46
P-137 J-104
P-138 J-104
P-139 J~96
P-140 J-96
pP-141 J-58
P-142 VP-3
P-143 I-Pump-3
P-144 J-83
P-145 Jg-11
P-146 J-110
P-147 J-111
P-148 J-112
P-149 J-113
P-150 J-114
P-151 J-115
P-152 J-116
P-153 J-117
P-154 J-118
P-155 J=-119
P-156 J-120
P-157 J-121
P-158 J-124
P-159 J-126
P-160 J-127
P-161 J-128
P-162 J-129
P-163 J-130
P-164 J-131
P-165 J-75
P-166 J-14
P-167 J-63
P-168 J-101
P-169 J-108
P-170 J-124

PUMP/LOSS

J-127
J-88
J-90

J-104

J-105
J-96

J-106

J-107

J-108
J-81

J-122

J-124
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J-77
J-44

J-119
J-72
J-40

J-5

J-128

J-102
J-31
J-69
J-21

I-RV-1
J-63

J-130
J-90
J-78

ELEMENT

#PUMPS #PUMPS NPSH
NAME FLOWRATE
PARALLEL SERIES Avail.

gpm

INLET

HEAD

ft

-69.15
864.97
533.88
-48.51

-56.37

459.30
453.68
-1087.04
-101.04
34.08
45.44
56.80
102.24
-429.75
-441.11
-452. 47
68.16
11.36
-798.17
11.36
22.72
11.36
19.65

-73.08
-77.01
-20.02
-1480.98
-47.16
1153.53
-439.11
-639.91
-211.78
447.94
-124.62

RESULTS

OUTLET PUMP

HEAD HEAD

ft ft

.22
.10
.00
11
.00
.13
.00
.00
.35
.23
.01
.02
.00
.00
.01
.02
.52
.29
.64
.04
.00
.34
.00
.01
.00
.00
.00
.08
.07
.04
.12
.00
LT
.27
.34
.19
.36
.14

OO0 O0COCCOHPOOCOCOOORPROOOOOCOoOO0O000D0O0000COoOCO0

EFFIC-

ENCY

%

.00
.00
.00
.00
.00
.00
.0C
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

OO0 O0CO0OCOD0O00COCODOOOOOoO00CO0OO00C00000O000CO0O00

OFRPOPRPPWORODOC OO ONCOPRPPPOCODCWRPRPOOOOOO0Oo

.78
.61
.38
.55
.04
.64
.04
.04
.30
.29
.08
.29
.10
.13
.16
.29
.22
.25
.28
.44
.07
.26
.13
.26
.13
.06
.02
.83
.87
.23
.20
.13
.09
.25
.82
.60
.27
.35

DO OO0 OO MO OO0 0O0DORPROOCOCOCODOOCOCOO0O0OWOOOOOOD0O0

.49
.08
.03
.32
.00
.42
.00
.00
.56
.51
.43
.03
.01
.01
.01
.04
.62
.65
.68
.15
.01
.94
.02
.08
.02
.00
.00
.54
.60
.05
.09
.01
.08
.48
.97
.12
.50
.05

USEFUL INCREMTL TOTAL

POWER

Hp

COosT

COST

COQCO0O0OO0OO0OOCOCOCOOROOOOOODCOOOWOOOODOCOO0OOO0

.49
.08
.03
.32
.00
.42
.00
.00
.56
.51
.43
.03
.01
01
.01
.04
.62
.65
.68
.15
.01
.94
.02
.08
.02
.00
.00
.54
.60
.05
.09
.01
.09
.48
.97
.12
.50
.05



Pump-1 1087.03 17.43 166.55 14%.1 75.00 0. 0.0 0.0
*x 50.5

Pump-2 1087.06 17.43 166.55 14%.1 75.00 0. 0.0 0.0

** 50.5
Pump-3 1087.04 17.43 166.55 149.1 75.00 C. 0.0 0.0

& 50.5
VP-1 546.80 0.00 168.86 168.3 75.00 0. 0.0 0.0

**® 33.2
VP-2 533.88 0.00 168.86 168.9 75.00C 0. 0.0 0.0

*x 33.2
VP-3 453.67 0.00 151.22 151.2 75.00 0. 0.0 0.0

*x 33.2

NODE RESULTS

NODE NODE EXTERNAT HYDRAULIC NCDE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
grm ft ft ft psi
J-1 3.93 557.49 388.00 169.49 73.44
J=-2 3.93 558.90 386.00 172.90 74.92
J-3 3.93 559.05 389.00 170.05 73.69
J-4 3.93 559.11 388.00 171.11 74.15
J-5 3.93 564.86 410.00 154.86 67.10
J-6 3.93 559.16 389.00 170.16 73.73
J-7 3.93 559.17 389.00 170.17 73.74
J-8 3.93 559.19 390.00 169.19 73.32
J-9 3.93 559.20 391.00 168.20 72.89
J-10 3.93 559.32 395.00 164.32 71.20
J-11 11.36 563.17 395.00 168.17 72.88
J-12 3.93 559.32 399.00 160.32 69.47
J-13 3.93 559,29 396.00 163.29 70.76
J-14 3.93 559.30 400.00 159.30 69.03
J-15 3.93 558,31 3989.00 160.31 69.47
J-16 3.93 559.31 399.00 160.31 69.47
J-17 3.93 564.86 420.00 144.86 62.77
J-18 3.93 559.30 402 .00 157.30 68.16
J-19 3.93 559.32 399.00 160.32 69.47
J-20 3.93 559.32 397.00 162.32 70.34
J-21 3.93 559.32 399.00 160.32 69.47
J-22 3.93 559.32 397.00 162.32 70.34
J-23 3.93 559.35 400.00 159.35 69.05
J-24 3.93 559.36 401.00 158.36 68.62
J-25 3.93 559.33 3992.00 160.33 69.48
J-26 3.93 559.33 398.00 161.33 69.91
J-27 3.93 559.35 392.00 167.35 72.52
J-28 3.93 559.34 391.00 168.34 72.95
J-29 3.93 559.36 392.00 167.36 72.52
J-30 3.93 559.34 390.00 169.34 73.38
J-31 3.93 559.46 399.00 160.46 69.53
Jg-32 3.93 559.57 402.00 157.57 68.28
J-33 3.93 559.41 393.00 166.41 72.11



J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J=-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89

3.93

3.93
3.93
.93
.93
.93
.93
.36
.93
.93
.93
.93
.36
.93
.93
.93
.93
.93
.93
.93
.36
.93
.00
.93
.93
.93
.93
.93
11.36

=

=
b=t o e b Lo o Lo e W W B W W e

=

W
O
(=]
o

FIRE

W W W

11.36
11.36
11.36
11.36
11.36

11.36
11.36
11.36
11.36
11.36
11.36
11.3e6
11.36
11.36
11.36
11.36
11.36

11.36

559.57
559.45
558.35
559.06
559.42
558.63
564.86
559.87
55%.90
563.40
559.85
559.97
560.10
560.45
559.90
562.65
559.91
559,97
5589.91
559.57
559.05
559.50
559.09
563.25
558.71
557.21
559.02
559.49
5598.57
557.83
563.48
563.17
562.13
561.03
563.21
563.22
563.18
563.19
563.17
563.92
563.16
562.47
562.53
562.76
562.77
564.98
562.77
564.84
564.72
564,71
564.74
564.71
566.76
564.74

403.
403.
400.

405

401.
401.
422.
403.
403.
405.
403.
403.
403.
403.

403

414,
403.
403.

403

403.
401.
403.
401.
399.
401.

389

401,

402
399

401.

403
393

399.
400.
400.
399.
399.
399.
393.

397

393.
403,
403.
403.
403.
413.

403
412

404.
408.
404.
404,
399.
404,

00
00
00
.00
00
00
00
00
00
0o
00
00
HY]
00
.00
00
00
00
.00
00
00
00
00
00
00
.00
00
.00
.00
00
.00
.00
00
00
00
00
00
00
00
.50
6o
00
00
g0
00
00
.00
.00
00
00
00
00
00
00

156
156

159,
154,
158.
157.

142
156
156

158.
156.
156.
157.
157.

156

148.

156
156

156.
156.
158.
156.
158.

164

157.

158

158.

157

160.

156
160

170.
163.
161.
163.

164

ie64.

164
170

le6.

170

159.

159

159.
159.
151.
159.
152.
160.
156.

160
160
167

160.

.57
.45
35
06
42
63
.86
.87
.90
40
85
97
10
45
.90
65
.91
.97
91
57
05
50
09
.25
71
.21
02
.49
57
.83
.48
17
13
03
21
.22
18
.19
.17
42
.16
47
.53
76
77
98
77
84
72
71
.74
.T1
.76
74

67.85
67.79
69.05
66.76
68.65
68.31
61.90
67.98
67.99
68.64
67.97
68.02
68.08
68.23
67.99
64.42
67.99
68.02
67.99
67.85
68.49
67.82
68.50
71.17
68.34
68.56
68.48
68.25
69.58
67.9%6
69.54
73.74
70.69
62.78
70.73
71.16
71.15
71.15
73.74
72.12
73.74
69.11
69.13
69.23
69.23
65.86
69.23
66.23
692.64
67.91
69.65
69.64
72.69
69.65



NEW 750,000

WELL 1
WELL 2
WELL 3

566.86
564.83
564.43
560.40
560.40
564.83
560.34
565.26
566.04
566.04
565.67
566.67
566.20
565.84
560.20
560.20
560.33
560.33
562.89
559.32
563.18
563.18
563.20
563.38
563.90
564.19
564.78
564.72
561.13
559.86
559.87
563.18
414.94
564.02
564.86
564.86
564.86
566.05
566.13
559.42
559.90
559.32
414,93
414.93
414,93
415.00
565.00
415.41
566.86
566.86
565.22
564.05
564.05
564.05

398.
401.
401.
404.
403.
401.
403.
401.
399.
399.
399.
.00

397

396.
399,
403.
403.
405.
405,
403.
326.
397.
399,
399.
405.
412,
412,
404.
405.
403.
403.
403.
399.
397.
.50
424,
407.
415,
396.
396.
395,
403.
399.
.50

397

397
397

397.
397,
540.
397.
398.
398.
414.
397,
.50
397,

397

00
00
00
00
00
00
00
0o
00
co
00

00
00
00
00
00
00
00
g0
00
00
00
00
00
Go
00
00
Q0
00
00
00
50

co
00
00
00
00
00
00
00

50
50
50
00
00
00
00
00
50

50

168.86
163.83
163.43
156.40
157.40
163.83
157.34
164.26
167.04
167.04
166.67
169.67
170.20
166.84
157.20
157.20
155.33
155.33
159.89
183.32
166.18
164.18
164.20
158.38
151.90
152.19
160.78
159.72
158.13
156.86
156.87
164.18

17.44
166.52
140.86
157.86
149.86
170.05
170.13
164.42
156.90
160.32

17.43

17.43

17.43

17.50

25.00

18.41
168.86
168.86
151.22
166.55
166.55
166.55

73.17
70.99
70.82
67.77
68.20
70.99
68.18
71.18
72.39
72.39
72.23
73.52
73.75
72.30
68.12
68.12
67.31
67.31
69.29
70,77
72.01
71.15
71.16
68.63
65.82
65.95
69.67
62.21
68.52
67.97
67.98
71.15

7.56
72.16
61.04
68.40
64.94
73.69
73.72
71.25
67.99
69.47

7.55

7.55

7.55

7.58
10.83

7.98
73.17
73.17
65.53
72.17
72.17
72.17



I-RV-1

MAXIMUM AND MINIMUM

PRESSURES

JUNCTION MAXTMUM
NUMBER PRESSURES
psi
J-2 74.92
J-4 74.15
Jg-102 73.75
J=7 73.74
J-74 73.74

VELOCITTIES

P1PE MAXIMUM

NUMBER VELQCITY
{ft/s)
P-100 13.09
P-165 13.09
P-98 9.26
P-95 9.24
P-54 5.15

EL+ML / 10060

PIPE MAXTMUM
NUMBER HL+ML./1000
(ft/ft)
P-100 90.09
P-165 90.09
P-98 26.32
P-95 26.20
P-54 17.14
HL / 1000
PIPE MAXIMUM
NUMBER HL/1000
{ft/ft)
P-100 90.09
P-165 90.09
P-98 26,32
P-95 26.20
P-54 17.14

563.15

VALUES

JUNCTION
NUMBER

PIPE
NUMBER

387.00

MINIMUM
PRESSURES
psi

MINITMUM
VELOCITY
{ft/s)

MINIMUM

HL+ML/1000

(ft/ft)

MINIMUM
HL/1000
(ft/ft)

166.15

72.00



REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSv 72.00 ACTIVATED 72.00 7.98 1153.53

SUMMARY OF INFLOWS AND OUTFLOWS

{+) INFLOWS INTQO THE SYSTEM FROM SUPPLY NODES
{-) OUTFLOWS FROM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 2111.53
R-2 124.62 NEW 750,000
vP-1 546.80 WELL 1
VP-2 533.88 WELL 2
VP-3 453 .67 WELL 3
NET SYSTEM INFLOW =  3770.50
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND =  3770.52

¥d&k* HYDRAULIC ANALYSIS COMPLETED ***%%
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SUMMARY OF ORIGINATL DATA
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UNITS SPECIFIED

FLOWRATE ....vvvvmon- = gallons/minute
HEAD (HGL) «uvecnesn- = feet
PRESSURE . .vvvvinannn = psig

REGULATING VALVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PSV 558.54

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PTIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) (in) COEFF. LOSS COEFF.
p-1 J-1 J-2 280.00 1.25 135.0000 0.00
p-2 J-2 J-3 606.60 3.00 135.0000 0.00
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p-169 J-108 J-78 727.40 12.00 140.0000 0.00
P-170 J-124 R-2 3068.20 12.00 140.0000 0.00

PUMP/LOSS ELEMENT DATA

THERE IS A DEVICE AT NODE Pump-1 DESCRIBED BRY THE FOLLOWING DATA: (ID= 3)
HEAD FLOWRATE EFFICIENCY
{£L) (gpm) {%)
210.00 0.00 80.00
185.00 800.00 80.00
160.00 1000.00 80.00
110.00 1400.00 80.00
THERE IS A DEVICE AT NODE PUMD =2 ot e usts oe ceeeatatassancneennnes > (ID= 3)
THERE IS A DEVICE AT NODE PUMMD=3 . . cuisias « - 6500 « «rararss « BS0 » a7aTams'n o 0 o > {ID= 3)
THERE IS A DEVICE AT NODE VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID= 1)
HEAD FLOWRATE EFFICIENCY
(ft) (gpm) (%)
230.00 0.00 75.00
224.00 210.00 75.00
222.00 315.00 75.00
211.00 420.00 75.00
178.00 525.00 75.00
130.00 630.00 75.00
THERE IS A DEVICE AT NODE VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID= 2)
HEAD FLOWRATE EFFICIENCY
(ft) (gpm) (%)
395.00 0.00 75.00
290.00 240.00 75.00
205.00 400.00 75.00
140.00 580.00 75.00
90.00 640.00 75.00
THERE IS A DEVICE AT NODE VP-3 DESCRIBED BY THE FOLLOWING DATA: (ID= 4)
HEAD FLOWRATE EFFICIENCY
(ft) (gpm) (%)
300.00 0.00 75.00
275.00 200.00 75.00
250.00 300.00 75.00
200.00 400.00 75.00

100.00 500.00 75.00



NODE DATA

NODE NODE EXTERNAL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATION GRADE
{gpm) {ft) {ft)
J-1 1.51 388.00
J-2 1.51 386.00
Jg=-3 1.51 3892.00
J-4 1.51 388.00
J-5 1.51 410.00
J-6 1.51 389.00
J-7 1.51 389.00
J-8 1.51 390.00
J-9 1.51 391.00
J-10 1.51 395.00
J-11 FIRE 4.37 395.00
J=-12 1.51 399.00
J-13 1.51 396.00
J-14 1.51 400.00
J-15 1.51 399.00
J-16 1.51 399.00
J-17 1.51 420.00
J-18 1.51 402.00
J-19 1.51 399.00
J-20 1.51 397.00
J-21 1.51 399.00
J-22 1.51 397.00
J-23 1.51 400.00
J-24 1.51 401.00
J=-25 1.51 399.00
J-26 1.51 398.00
J=-27 1.51 382.00
J-28 1.51 391.00
J-29 1.51 392.00
J-30 1.51 390.00
J-31 1.51 399.00
J-32 1.51 402.00
J-33 1.51 393.00
J-34 1.51 403.00
J-35 1.51 403.00
J-36 1.51 400.00
J-37 1.51 405.00
J-38 1.51 401.00
J-39 1.51 401.00
J-40 1.51 422.00
J-41 1.51 403.00
J-42 1.51 403.00
J-43 1.51 405.00
J-44 4.37 403.00
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J-101 1.51 387.00
J-102 1.51 396.00
J-103 1.51 39%.00
J-104 1.51 403.0C
J-105 1.51 403.00
J-106 1.51 405.00
J-107 1.51 405.00
J-108 4.37 403.00
J-109 1.51 396.00
J-110 4.37 397.00
J-111 4 .37 399.00
J-112 4. 37 399.00
J-113 4._37 405.00
J-114 4.37 412.00
J=-115 4,37 412.00
J-116 4.37 404.00
J-117 4,37 405,00
J-118 4.37 403.00
J-119 4,37 403.00
J-120 4,37 403.00
J-121 4.37 399.00
J-122 1.51 397.50
J-123 1.51 397.50
J-124 1.51 424 .00
J-125 1.51 407.00
J-126 1.51 415.00
J-127 1.51 396.00
J-128 1.51 396.00
J-129 1.51 395.00
J-130 1.51 403.00
J-131 1.51 399.00
I-Pump-1 0.00 397.50
I-Pump-2 0.00 397.50
I-Pump-3 0.00 397.50
R-1 ——— 397.50 415.00
R-2 NEW 750.000 -—— 540.00 565.00
O-RV-1 0.00 397.00
vP-1 WELL 1 -—— 398.00 398.00
VP-2 WELL 2 - 398.00 398.00
vP-3 WELL 3 -——— 414 .00 414.00
O-Pump-3 0.00 397.50
O-Pump-2 0.00 397.50
O-Pump-1 0.00 397.50
I-RV-1 -——- 397.00 558.54

QOUTPUT OPTION DATA

QUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED QOUTPUT

MAXTMUM AND MINIMUM PRESSURES = 5
MAXTMUM AND MINIMUM VELOCITIES = 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 = 5



SYSTEM CONFIGURATION

NUMBER OF PIPES ... ... i nnnnan (P} = 166

NUMBER OF END NODES .....vovivunnnn (J) = 133

NUMBER OF PRIMARY LOOPS .......:v.. (L) = 29

NUMBER OF SUPPLY NODES ...:.uvcwin. (F) = 5

NUMBER OF SUPPLY ZONES ....vuessen (z) = 1
Case 0

RESULTS OBTAINED AFTER 9 TRIALS: ACCURACY = 0.42669E-04

SIMULATION DESCRIPTION ({LABETL)

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VAIVE

PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+MIL/ HL/
NAME #1 #2 LOSS LOSS VELQ. 1000 1000
gpm ft ft ft/s ft/f
fr/f

P-1 J-1 J-2 -1.51 0.24 0.00 0.39 0.86 .86

p-2 J-2 J-3 -3.02 0.03 0.00 0.14 0.04 0.04

P-3 J-5 J=125 1.51 0.00 0.00 0.00 0.00 0.00

P-4 J-3 J-6 -4.53 0.02 0.00 0.21 0.09 0.09

P-5 J-6 J-4 1.51 0.01 0.00 0.07 0.01 0.01

P-6 J-6 J-7 -7.55 0.00 0.00 0.09 0.01 0.01

B-7 J=7 J-9 -2.06 0.00 0.00 0.06 0.00 0.00

P-8 J-9 J-8 1.51 0.00 0.00 0.02 0.00 0.00

P-9 J-9 J-13 -12.08 0.02 0.00 0.08 .00 0.00
P-10 J-10 J-109 1.51 0.00 0.00 0.00 0.00 0.00
P~-11 J-10 J-131 -16.61 0.00 0.00 0.05 0.00 0.00
P-12 J-13 J-10 -13.58 0.00 0.00 0.09 0.01 0.01
P-13 J-12 J-14 157.65 0.04 0.00 0.45 0.08 0.08
P-14 J-12 J-16 1.87 0.00 0.00 0.05 0.01 0.01
P-15 J-16 J-15 0.36 0.00 0.00 0.01 0.00 0.00
P-16 J-17 J=-126 4.53 0.00 0.00 0.01 0.00 0.00
P-17 J-15 J-18 1.51 0.00 0.00 0.04 0.01 0.01
P-18 J-15 J-19 -2.66 0.00 0.00 0.07 0.01 0.01
P-19 J-20 J-12 51.89 0.00 0.00 0.15 0.01 0.01
P-20 J-19 J=20 -4.17 0.00 0.00 0.05 0.00 0.00



P-21
p-22
P-23
P-24
P-25
P-26
P-27
pP-28
P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
P-38
P-39
P-40
P-41
P-42
P-43
P-44
P-45
P-46
P-47
P-48
P-49
P-51
P-52
P-53
P-54
P-55
P-56
P-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
pP-73
pP-74
P-75
P-76

J-21
J-22
J-22
J-21
J-25
J-24
J-23
J-26
J-26
J-28
J-28
J-27
J-30
J-29
J-31
J-33
J-33
J-40
J-32
J-35
J-35
J-36
J-36
J-38
J-37
J-37
J-39
J-38
J-34
J-41
J-32
J-43
J-43
J-45
J-46
J-47
J-42
J-48
J-48
J-50
J-46
Jd-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-539

J-22
J-20
J-25
J-26
J-24
J-23
J-12
J-25
J-28
J-30
J-29
J-29
J-27
J-33
J-32
J-31
J-129
J-17
J-35
J-24
J-38
J-23
J-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60

16.
57.
~42.
-36.
-47.
.88

35

109.

-3.
-34.
-11.
-24.
-14.
-12.
-40.
-44,
-27.
-14.
.04
122.

85.
.28

74.

81.
157.

26.

53.
-39,
.70
21

36

-162
-164

-165.
-168.
333.
411.
.11
.25
.10
.83
259,
-254.
324.
66.
62.
449.
159.
388.
65.
-7.
76.
-81.
32.
.76
.13
.92
.30

13
77
89
165

-47
39
153
-116

71
57
37
34
68

14
80
c5
31
25
33
82
09
62
05
55

86
07

77
52
80
81
20
67

72
99
06
85

68
55
63
46
63
59
19
47
36
11
14
54
62

OO0 0CO00C0O0OC OO0 O 00000 NNNOCOOOOD000D0000CO000000000DOO000O0

.00
.00
.01
.01
.02
01
.02
.00
.01
.00
.01
.00
.01
.05
.07
.03
.01
.00
.10
.06
.04
.00
.06
.02
.00
.00
.09
.03
.06
.01
.84
.88
.47
.02
.24
.38
.02
.09
.44
.12
.15
.03
A1
.11
.02
.00
.00
.06
.04
.01
.02
.00
.05
.01

o= e jeeNafololeNeBoloBoleRe e NeBeNoBeNoNolaeNaNeoNeBoNeNoeNoNoNoNoNeoNeoNoNoloNoNoRoNoNeoleoNoloReNoRoNoNeoRe Rl )]

.00
.00
.00
.00
.C0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

CO0O0O0CO0OO0COORPRPPFRPROODORPROORPROORRWMPOODOOOODOOOC OO0 00000000000000C0O0000

.05
.16
.27
.23
.30
.23
.31
.02
.22
07
.15
.09
.15
.45
.51
.31
.17
.02
.78
.54
.41
.48
.52
.45
.08
.15
.45
.46
.47
.47
.92
.78
.67
.15
.88
.01
.47
.74
.62
.92
.75
.40
.28
.02
.10
.19
.02
.49
.52
.21
.30
11
.44
.33

COCO0CO0OO0O0O0O0000O0ORPROOCOCORUNOOOCOOOO0O0000D0000 0000000000000

.00
.01
.05
.04
.06
.04
.05
.00
.03
.00
.02
.01
.02
.18
.22
.09
.03
.00
.35
.18
.15
.14
.16
.08
.00
.01
.22
.10
.10
.11
.76
.03
.34
.03
.75
.98
11
.24
.35
.37
.46
.10
.67
.57
.51
.02
.00
.14
.16
.03
.06
.01
.09
.04

.00
.01
.05
.04
.06
.04
.05
.00
.03
.00
.02
.01
.02
.18
.22
.09
.03
.00
.35
.18
.15
.14
.16
.08
.00
.01
.22
.10
.10
11
.76
.03
.34
.03
.75
.98
.11
.24
.35
.37
.46
.10
.67
.57
.51
.02
.00
.14
.16
.03
.06
.01
0.09
0.04

COOCOOCOOCO0CODOCLOORPROOO0OCOORUVUNODODOOOOOOOOOCO0D0D00O0COOOOOO0DOO0O0



P-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
p-87
P-88
pP-89
P-90
p-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
P-112
P-113
pP-114
P-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
p-127
P-128
P-129
P-130
pP-131
P-132

J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
0O-RV-1
I-Pump-1
I-Pump-2
J=-74
J-74
J=-77
J-77
J-49
J-80
J-80
J~-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43
VP-1
J-921
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
Jd-102

J-64
J-55
J-61
J-54
J-61
J-63
J-385
J-75
J-66
J-66
J-69
J-68
J-T71
J-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-89
J-92
J-90
J=-97
J-91
J-47
J-94
J-96
J-95
J=102
J-100
J-99
J-101
J-98
J-103
J-88

=122,

-47

-13.

59

14,
17.
-123.
-342.
-347.
348.
-31.
318.

52
4
43

26.

B OOROR OO R

T17.
-276.
713.

700.

-439

30.

8
4
17

-915.
496.
-919.

-916

-66.

63.

1
-687
-234

-180
=177

-58.
-751.

47
.41
02
.15
88
68
98
48
01
52
75
27
.44
.37
.70
.74
22
.51
.00
.00
.51
.00
.51
.00
.00
.37
.37
78
93
41
.74
30
.37
.52
59
.74
.37
.48
.37
41
08
94
.92
68
.51
66
.51
.23
.21
.51
11
.09
63
20

CO0O0CO0COCO0OC0O0O00000000COROO0O0O000000000000000C00C00DO0OO000

.01
.03
.01
.03
.01
.03
.01
.23
.03
.09
.08
.08
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.61
.02
.36
.00
.58
.00
.15
.01
.00
.00
.00
.00
.83
.00
.34
.33
.04
.00
.06
.00
.74
.34
.00
.48
.30
.14
.43

.00

.00

.00

NOI—‘I—‘OI—-‘I—‘OOOO[\J[\)ONOOOOOI—‘OI—‘O[\JOI\JOOODOOOOOOOOOOOOOOOOOOOOODO

.35
.30
.15
.38
.17
.20
.35
.87
.98
.99
.36
.90
.15
.05
.12
.10
.07
.00
.00
.00
.00

00

.02
.00
.00
.01
.05
.04
.79
.02
.02
.99
.05
.25
.20
.06
.05
.11
.03
.60
.35
.61
.60
.43
.04
.41
.00
.95
.49
.01
.15
.13
.67
.13

0.05
0.06
.02
.09
.03
.05
.05
.40
.41
.42
.12
.35
.01
.00
.01
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.58
.22
.57
.00
.52
.00
.64
.03
.00
.00
.01
.00
.50
.03
.03
.50
.11
.00
.10
.00
.18
.16
.00
.71
.69
.45
.39

POOCOORPRPOOCOONMNNONOOOD OO COR,RORROPRP OO0 0000C0DCO00000000CO0CO0OO

0.05
.06
0.02
0.09
0.03
0.05
0.05
0.40
0.41
0.42
0.12
0.35
0.01
.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.59
0.22
1.57
0.00
1.52
0.00
0.64
0.03
0.00
0.00
0.01
¢.00
2.50
0.03
2.03
2.50
0.11
0.00
0.10
0.00
1.18
1.16
0.00
0.71
0.69
0.45
1.39



P-133 J-103
P-134 J-90
P-135 vP-2
P-136 J-46
P-137 J-104
P-138 J-104
P-139 J-96
P-140 J-96
P-141 J-58
P-142 VP-3
P-143 I-Pump-3
P-144 J-83
P-145 J-11
P-146 J-110
P-147 J-111
P-148 J-112
P-149 J-113
P-150 J-114
pP-151 J-115
P-152 J-l1le
P-153 J-117
P-154 J-118
P-155 J-119
P-156 J-120
P-157 J-121
P-158 J-124
P-159 J-126
P-160 J-127
P-161 J-128
P-162 J-129
P-163 J-130
P-164 J-131
P-165 J-75
P-166 J-14
P-167 J-63
P-168 J-101
P-169 J-108
P-170 J-124

PUMP/LOSES ELEM

J-127
J-88
J-90

J-104

J-105
J-96

J-106

J-107

J-108
J-81

J-122

J-124
J-74
J-11

J-110
J-73

J-114

J-115
J-83
J-86
J-85
J-77
J-44

J-118
J-72
J-40

J-5

J-128

J-102
J-31
J-69
J-21

I-RV-1
J-63

J-130
J-90
J-78

ENT

INLET
#PUMPS #PUMPS NPSH
NAME FLOWRATE HEAD
PARALLEIL: SERIES Avail.
gpm ft

-60.14
753.41
440.47
-56.11
1.51
-59.,13
1.51
1.51
285.67
443.89
0.00
1091.75
13.11
17.48
21.85
39.33
695,93
691.56
687.19
26.22
4.37
445.22
4.37
8.74
4.37
7.55
3.02
-61.65
-63.16
-16.06
351.54
-18.12
1.51
182.95
199.13
-181.62
281.30
1082.69

RESULTS

OUTLET PUMP

HEAD HEAD

ft ft

.17
.08
.00
.14
.00
.14
.00
GO
.15
.22
.00
.76
.00
.00
.00
.00
.28
.67
.39
.01
.00
.46
.00
.00
.00
.00
.00
.06
.05
.03
.08
.00
.00
.05
.04
.15
.15
.86

NO OO0 CO0O000O0O000CORPRORPROO0DORPROCOOCOO0OO0O0O0

EFFIC-

ENCY

%

0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.00
.00

COOCOoOCCOoOCOOODOLOO0OO0O0O0ODDCOO0O0D00D00DOO0OCCoOCOoOOoOOC0O

WO OOoOOoOOoOOoOrrROoOOoOOoOODQLOOOOFRFROOORPPMOOCOOWOROOODODOOOOOO

.68
.53
.31
.64
.02
.67
.02
.02
.81
.26
.00
.10
.04
.05
.06
.11
.97
.96
.95
.17
.03
.26
.05
10
.05
.02
.01
.70
.72
.18
.00
.05
.02
.52
.56
.52
.80
.07

0.38
0.06
0.02
0.41
.00
.46
.00
.00
.23
.49
.00
.60
.00
.00
.00
.01
.50
.49
.47
.02
.00
.66
.00
.01
.00
.00
.00
.40
.42
.03
.42
.00
.00
.10
.11
.09
.21
.56

MNMOOOOoOOOOoOQOO0OOOCOCCOOOOCOORPRRLIPPOCOONOCOOODOOO

USEFUL INCREMTL TQOTAL

POWER

Hp

COST

COSsT

0.38
.06
.02
.41
.00
.46
.00
.G0
.23
.49
.00
.60
.00
.00
.00
.01
.50
.49
.47
.02
.00
.66
.00
.01
.00
.00
.00
.40
.42
.03
.42
.00
.00
.10
11
.09
.21
.56

NOCOOCOOOOOOOOODOoOOOoOOO0OCOORPRPRPPOODOONOQOQOOOODOOOO

Device "Pump-1" is closed



Pump-1 0.00C 183.56 183.56 .0 75.00 0. 0.0 0.0
*x 216.8

Device "Pump-2" is closed
Pump-2 0.00 183.56 183.56 0.0 75.00 0. 0.0 0.0
* & 216.8
Device "Pump-3" is closed
Pump-3 0.00 183.56 183.56 0.0 75.00 . .0 0.0
* % 216.8
VP-1 496.08 0.00 189.26 189.3 75.00 0. 0.0 g.0
® K 33.2
VP-2 440.47 0.00 189.26 189.3 75.00 0. 0.0 0.0
* ok 33.2
VP-3 443 .89 ©.00 160.99 161.0 75.00 0. 0.0 0.0
% 33.2

NODE RESULTS

NODE NODE EXTERNAL HYDRAULTC NODE PRESSURE NCDE
NAME TITLE DEMAND GRADE ELEVATICN HEAD PRESSURE
gpm ft ft ft psi
J-1 1.51 581.1¢6 388.00 193.16 83.70
J-2 1.51 581.40 386.00 195.40 84.67
J-3 1.51 581.43 389.00 192.43 83.39
J-4 1.51 581 .44 388.00 193.44 83.82
J=-5 1.51 572.86 410.00 162 .86 70.57
J-6 1.51 581.45 389.00 192.45 83.39
J-7 1.51 581.45 389.00 192.45 83.40
J-8 1.51 581.45 390.00 191.45 82.96
J-9 1.51 581.45 391.00 190.45 82.53
J-10 1.51 581.47 395.00 186.47 80.81
J-11 FIRE 4.37 580.82 395.00 185.82 80.52
J=-12 1.51 581.47 399.00 182,47 79.07
J-13 1.51 581.47 396.00 185.47 80.37
J-14 1.51 581.43 400,00 181.43 78.62
J-15 1.51 581.47 399.00 182.47 79.07
J-16 1.51 581 .47 399.00 182 .47 79.07
J-17 1.51 572.86 420.00 152.86 66.24
J-18 1.51 581.47 402.00 179.47 T7.77
J-189 1.51 581.47 399.00 182.47 79.07
J-20 1.51 581.47 397.00 184.47 79.94
J-21 1.51 581.48 399.00 182.48 79.07
J-22 1.51 581.47 397.00 184.47 79.94
J-23 1.51 581.49 400.00 181.49 78.65
J-24 1.51 581.50 401.00 180.50 78.22
J-25 1.51 581.49 399.00 182.49 79.08
J-26 1.51 581.49 388.00 183.49 79.51
J=-27 1.51 581.51 392.00 189.51 82.12
J-28 1.51 581.50 391.00 190.50 82.55
J-29 1.51 581.51 392.00 189.51 82.12
J-30 1.51 581.50 390.00 191.50 82.98
J-31 1.51 581.59 399.00 182,59 79.12



J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-489
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
Jg-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-384
J-85
J-86
J-87

1.51

1.51
1.51
.51
.51
.51
.51
.51
.51
.37
.51
.51
.51
.51
.37
.51
.51
.51
.51
.51
.51
.51
.37
.51
.51
.51
.51
.51
.51
.51
.37
.51
.51
.37
.37
.37
.37
.37
.51
.37
.37
.37
.37
.37
.37
.37
.37
.37
.37
.37
.37

R R R R R RRERRREPELRRERPRBARPRPRBRRERREBRRERRNBERPRBBPBB R a  R s S e  f

581.66
581.56
581.55
581.56
581.50
581.43
581.52
581.43
572.886
581.61
581.61
584.50
581.39
581.41
581.65
582.03
581.59
579.90
581.51
581.37
581.39
581.39
581.44
581.48
581.39
580.83
581.39
581.40
581.41
581.42
581.38
581.42
581.09
580.82
581.18
581.26
580.82
580.83
580.82
580.82
580.82
581.06
580.82
580.51
580.53
579.54
579.54
574.76
579.54
574.62
574.60
574.60
574 .60
574.60

402

403

405

403
403

403

403

.00
393.
403.
.00
400.
.00
401.
401.
422.
403,
403.
4C5.
403.
403.
.00
.00
403.
414.
.00
403.
403.

401.
403.
401.
399.
.00
.00
401.
.00
389.
401.
403.
393.
399,
400.
400.
389.
399.
.00

401
399

402

399
393

397.
393.
403.
403.
.00
.00
413.
.00
412.
404.
408.
404.
404.00

403
403

403

00
00

00

00
00
00
00
00
00
00
co

o
00

00
00
00
0o
00
0o
00

00

00
00
00
00
00
00
00
00
00

00
50
00
00
00

00

00
00
00
00

179.66
188.56
178.55
178.56
181.50
176.43
180.52
180.43
150.86
178.61
178.61
179.5¢C
178.39
178.41
178.65
179.03
178.59
165.90
178.51
178.37
178.39
178.39
180.44
178.48
180.39
181.83
180.39
182.40
180.41
179.42
182.38
180.42
178.09
187.82
182.18
181.26
180.82
181.83
181.82
181.82
187.82
183.56
187.82
177.51
177.53
176.54
176.54
161.76
176.54
162.62
170.60
166.60
170.60
170.60

77.
81
77
77
78.
76.
78.
78.
65.
7.
77.
77.
77.
7.
77
77.
77.
71.
77.
77.
77.
77.
78.
77.
78.
78
78.
79.
78.
77.
79.
78.
7.
81,
78.
78.
78
78
78.
78.
81.
79.
81.
76.
76.
76.
76.
70.
76.
70.
73.
2.
73.
73.

85

.71
.37
.38

65
45
22
19
37
40
40
78
30
31

.42

58
39
89
35
30
30
30
19
34
17

.79

17
04
18
75
03
18
17
39
95
55

.36
.19

79
79
39
54
39
92
93
50
50
10
50
47
93
19
93
92



.51 587.18 389.00 188.18 81.54

1
4,37 574.60 404.00 170.860 73.93
1.51 587.26 398.00 189.26 82.01
1.51 585.66 401.00 184.66 80.02
1.51 585.33 401.00 184.33 79.88
1.51 581,99 404.00 177.99 77.13
1.51 581.99 403.00 178.99 77.56
1.51 585.66 401.00 184.66 80.02
1.51 581.93 403.00 178.93 77.54
1.51 586.00 401.00 185.00 80.17
1.51 586.63 389.00 187.63 81.31
1.51 586.63 385.00 187.63 81.31
1.51 586.34 399.00 187.34 81.18
1.51 587.11 397.00 150.11 82.38
1.51 586.75 396.00 180.75 82.66
1.51 586.47 399.00 187.47 8l.24
1.51 581.79 403.00 178.79 77.48
1.51 581.79 403.00 178.79 77.48
1.51 581.93 405.00 176.93 76.867
1.51 581.93 405.00 176.93 76.67
4.37 580.68 403.00 177.68 77.00
1.51 581.47 396.00 185.47 80.37
4.37 580.82 397.00 183.82 79.65
4.37 580.82 399.00 181.82 78.79
4.37 580.82 399.00 181.82 78.79
4.37 577.96 405.00 172.96 74.95
4.37 576.68 412.00 164.68 71.36
4.37 576.01 412.00 le4.01 71.07
4.37 574.61 404.00 170.61 73.93
4.37 574.60 405.00 169.60 73.49
4.37 580.96 403.00 177.96 77.12
4.37 581.39 403.00 178.39 77.30
4.37 581.39 403.00 178.39 77.30
4.37 580.82 399.00 181.82 78.79
1.51 581.06 397.50 183.56 79.54
1.51 581.06 397.50 183.56 79.54
1.51 572.86 424.00 148.86 64.51
1.51 572.86 407.00 165.86 71.87
1.51 572.86 415.00 157.86 68.41
1.51 586.64 396.00 190.64 82.61
1.51 586.70 396.00 190.70 82.64
1.51 581.57 395.00 186.57 80.85
1.51 581.34 403.00 178.34 77.28
1.51 581.47 399.00 182.47 79.07
0.00 581.06 3927.50 183.56 79.54
0.00 581.06 397.50 183.56 79.54
0.00 581.086 397.50 183.56 79.54
-———= 581.06 397.50 183.56 79.54
NEW 750,000 —-———= 565.00 540.00 25.00 10.83
0.00 581.06 397.00 184.0¢6 79.76
WELL 1 -———= 587.26 398.00 189.26 82.01
WELL 2 == 587.26 398.00 189.26 82.01
WELL 3 —-——- 574.99 414.00 160.99 69.76

C.00 581.06 397.50 183.56 79.54



O-Pump-2 0.00
Q=-Pump-1 0.00
I-RV-1 ———-

MAXIMUM AND MINIMUM

PRESSURES

JUNCTION
NUMBER

MAXTMUM
PRESSURES
psi

VELOCITIES

PIPE MAXTIMUM
NUMBER VELOCITY
(ft/s)
P-54 4.67
P-53 3.78
P-144 3.10
P-170 3.07
p-119 2.61
HL+ML / 1000
PIPE MAXTIMUM
NUMBER HL+ML/1000
{(ft/ft)
P-54 14.34
P-53 9.03
P-52 2.76
P-144 2,60
P-170 2.56
HL / 1000
PIEE MAXIMUM
NUMBER HL/1000
(ft/£L)
P-54 14.34
P-53 9.03
P-52 2.76

581.06
581.06
581.06

VALUES

JUNCTION
NUMBER

PIPE
NUMBER

397.50
397.50
397.00

MINIMUM

PRESSURES

psi

MINTMUM

(ft/s)

MINIMUM

HL+ML/1000

(ft/ft)

MINIMUM
HL/1000
{ft/£L)

183.56
183.586
184.06

79.54
79.54
79.76



P-144 2.60 P-95 0.00
P-170 2.56 P-98 0.00

REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RrRV-1 PSSV 70.00 WIDE OPEN 79.76 79.76 1.51

SUMMARY OF INFLOWS AND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
{-) OUTFLOWS FROM THE SYSTEM INTC SUPFLY NODES

NODE FLOWRATE NODE
NAME gem TITLE
R-2 -1082.69 NEW 750,000
VP-1 496 .08 WELL 1
VP-2 440.47 WELL 2
VP-3 443.89 WELL 3
NET SYSTEM INFLOW = 1380.44
NET SYSTEM OUTFLOW = -1082.69
NET SYSTEM DEMAND = 297.75

**% %% HYDRAULIC ANALYSIS COMPLETED ***%%
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SUMMARY OF ORIGINAL DATA
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UNITS SPECIFIETD

FLOWRATE ...... e = gallons/minute
HEAD (HGL) ..cvevenns = feet
PRESSURE ........:.:: = ps=ig

REGULATING VALVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PS5V 558.54

PIPELINE DATA

STATUS CODE: XX -CLOSED PIPE CV —-CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR

NAME #1 #2 (ft) (in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 135.0000 0.00
P-2 J-2 J-3 606.60 3.00 135.0000 0.00
P-3 J-5 J-125 468.00 12.00 140.0000 0.00
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P-59
P-60
P-61
p-62
P-63
P-64
P-66
P-67
P-68
P-69
BP-70
P-71
P-72
P-73
P-74
P-75
P-76
pP-77
P-78
P-79
P-80
P-81
P-82
P-83
P-85
P-86
P-87
P-88
P-89
P-90
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111
pP-112
P-113
P-114

J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
J-59
J-58
J-60
J-61
J-60
J-62
J-62
J=-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
Jg-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J=-77
J=77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84

366.00
322.890
312.10
319.80
335.30
614.60
196.60
31.90
172.10
316.80
432.00
268.20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
554.80
278.70
577.60
71.90
219.60
649.80
213.90
329.80
384.90
318.00
70.70
298.20
.00
.30
.80
.40
.40
.30
.10
.80
171.50
609.80
383.00
106.80
226.20
55.60
1038.40
182.50
228.60
295.10
106.10
234.20
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12.00
8.00
12.00
6.00
8.060
12.00
8.00
12.00
12.90
12.00
8.00
8.00
8.00
8.00
12.00
12.00
12.00
12.00
8.00
6.00
8.00

6.00
12.00
12.00
12.00
12.00

6.00
12.00
12.00

6.00
12.00

6.00
12.00
12.00
12.00
12.00
12.00
12.00

12.00
12.00
6.00
12.00
12.00
12.00
12.00
12.00
6.00
12.00
8.00
8.00
6.00
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135.0000
120.0000
135.0006
135.0000
120.0000
135.0000
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135.0000
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120.0000
135.0000
135.0000
135.0000
135.0000
135.0000
135.0000
120.0000
135.0000
120.0000
120.0000
120.0000
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120.0000
120.0000
130.0000
120.0000
135.0000
120.0000
120.0000
120.0000
120.0000
120.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
120.0000
120.0000
120.0000
135.0000
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P-115
P-116
P-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
p-12%
p-128
P-129
P-130
P-131
pP-132
P-133
P-134
P-135
P-136
p-137
p-138
P-139
P-140
P-141
P-142
P-143
P-144
P-145
P-146
pP-147
P-148
pP-149
P-150
pP-151
P-152
P-153
P-154
P-155
P-156
P-157
P-158
P-159
P-160
P-161
P-162
P-163
P-164
P-165
P-166
P-167
P-168
P-169

J-86
J-86
J-43
vVP-1
J-91
J-92
J-923
J-93
J-923
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-30
VP-2
J-46
J-104
J-104
J-96
J-96
J-58
VP-3
I-Pump-3
J-83
J-11
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J=-121
J=-124
J=126
J=-127
J=-128
J-129
J-130
J-131
J-75
J-14
J-63
J-101
J-108

J-84
J-89
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88
J-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11
J-110
J-73
J-114
J-115
J-83
J-86
J-85
J-77
J-44
J-118
J-72
J-40

J-128
J-102
J-31
J-69
J-21
I-RV-1
J-63
J-130
J-20
J-78

333.90
364.30
334.00
92.90
168.70
130.20
326.60
366.00
576.50
86.50
631.00
291,10
107.60
670.90
429.00
302.20
3€68.70
438.60
1360.00
36.10
332.30
429.80
316.00
549.40
464.20
633.20
453.20

676.20
194.50
311.90
348.40
378.60
851.10
451.70
950.10
247.50
500.80
693.90
151.90
139.90
124.10
295.90
574.90
143.40
117.00
763.20
184.80
294.10

564.60
348.50
1552.60
727.40
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P-170

PUMP/LOSS

J-124

THERE IS A DEVICE AT NODE

HEAD
(fr)
210.00
185.00
160.00
110.G0

ELEMENT

FLOWRATE
{gprm)

0.
800.
1000.
1400.

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.00
224.00
222.00
211.00
178.00
130.00

00
00
00
0o

FLOWRATE
{gpm)

0.
210.
315.
420.
525.
630.

THERE IS A DEVICE AT NODE

HEAD
(fr)
395.00
290.00
205.00
140.00
90.00

00
00
00
00
00
00

FLOWRATE
{gpm)

0.
240.
400.
580.
640.

THERE IS A DEVICE AT NODE

HEAD
(ft)
300.00
275.00
250.00
200.00
100.006

00
00
0o
00
00

FLOWRATE
(gpm)

0.
200.
300.
400.
500.

00
00
00
00
00

R-2 3068.20 12.00 140.0000 0.00

DATA
Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
80.00
80.00
80.00
80.00

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY

(%)

75.00
75.00
75.00
75.00
75.00
75.00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

VP-3 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

3)

3)

3)

1}

2)

4}



NODE NODE EXTERNAL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATION GRADE
(gpm) (ft) (ft)
J-1 9.80 388.00
J-2 9.80 386.00
J-3 9.80 389.00
J-4 9.80 388.00
J-5 9.80 410.00
J-6 9.80 389.00
J-7 9.80 389.00
J-8 9.80 390.00
J-9 9.80 391.00
J-10 9.80 395.00
J-11 28.42 385.00
J-12 9.80 399.00
J-13 9.80 326.00
J-14 9.80 400.00
J-15 9.80 399.00
J-16 9.80 399.00
J=-17 9.80 420.00
J-18 9.80 402.00
J-19 2.80 399.00
J-20 9.80 397.00
J-21 9.80 399.00
J-22 9.80 397.00
J-23 9.80 400.00
J-24 9.80 401.00
J-25 9.80 399.00
J-26 9.80 398.00
J-27 9.80 392.00
J-28 9.80 391.00
J-29 9.80 392.00
J-30 2.80 390.00
J-31 9.80 399.00
J-32 9.80 402.00
J-33 9.80 393.00
J-34 9.80 403.00
J-35 9.80 403.00
J-36 9.80 400.00
J-37 9.80 405.00
J-38 9.80 401.00
Jg-39 9.80 401.00
J-40 9.80 422.00
J-41 9.80 403.00
J-42 95.80 403.00
J-43 9.80 405,00
J-44 28.42 403.00

J-45 9.80 403.00



J-4¢
J-47
J-438
J-49
J-E0
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J=-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101

9.80
9.80
9.80
.42
.80
.80
.80
.80
.80
.80
.80
.42
.80
.80
.80
.80
.80
.80
.80
28.42

b2
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28.42
28,42
28.42
28.42
28.42

28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42

28.42
9.80
9.80
2.80

.80
.80
.80
.80
.80
9.80
9.80

W WO W o

o

403.
403.
403.
414.
403.
403.
403.
403.
401.
403.
401.
399.
401.
399,
401.
402.

399

401.

403

393.
399.
400.
400.
399,
399.
399.
393,
397,
393.
403.
403.
403.
403.

413

403.
412,
404.
408.
404.
404.
399,

404

398.
401.
401.

404

403.
401.
403.
401.
385,
399.
399,
397.

00
00
co
00
00
00
00
00
00
00
00
00
00
00
00
00
.00
00
.00
00
00
00
00
00
00
00
00
50
00
00
0a
00
co
.00
00
00
00
00
00
00
00
.00
0o
0o
00
.00
00
0o
co
0o
00
00
00
00



J-102 9.80 396.00

J-103 9.80 399.00
J-104 9.80 403.00
J-105 9.80 403.00
J-106 9.80 4C5.00
J-107 9.80 405.060
J-108 28.42 403.00
J-109 9.80 396.00
J-110 28.42 397.00
J-111 28.42 3%9.00
J-112 28.42 399.00
J-113 28.42 405.00
J-114 28.42 412.00
J-115 28.42 412.00
J-116 28.42 404.00
J-117 28.42 405.00
J-118 28.42 403.00
J-119 28.42 403.00
J-120 28.42 403.00
J-121 28.42 399.00
J-122 9.80 397.50
J-123 9.80 397.50
J-124 9.80 424.00
J-125 9.80 407.00
J-126 9.80 415.00
J-127 9.80 396.00
J-128 9.80 396.00
J-129 9.80 395.00
J-130 9.80 403.00
J-131 9.80 399.00
I-Pump-1 0.00 397.50
I-Pump-2 0.00 397.50
I-Pump-3 0.00 397.50
R-1 —-—— 397.50 415.00
R-2 NEW 750,000 -——= 540.00 565.00
0O-RV-1 0.00 397.00
vp-1 WELL 1 e 398.00 398.00
vP-2 WELL 2 -—— 398.00 398.00
VP-3 WELL 3 -——— 414.00 414.00
O-Pump-3 0.00 397.50
O-Pump-2 0.00 397.50
O-Pump-1 0.00 397.50
I-RV-1 —_—— 397.00 558.54

OUTPUT OPTION DATA

OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED QUTPUT

MAXTMUM AND MINIMUM PRESSURES = 5
MAXTMUM AND MINIMUM VELOCITIES = 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 = 5



SYSTEM CONFTI

NUMBER OF PIPES

NUMBER OF END NODES
NUMBER OF PRIMARY LOOPS ...........
NUMBER OF SUPPLY NCDES ............
NUMBER OF SUPPLY ZONES ............

GURATIORN

...............

&=
nn
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lée
133
29

RESULTS OBTAINED AFTER

SIMULATION

18 TRIALS: ACCURACY

DESCRIPTION

PIPELINE RESULTS

STATUS CODE:

PIPE
NAME

XX -CLOSED PIPE

NODE NUMBERS

#1

#2

FLOWRATE

(L ABEL)

0.29416E-04

CV -CHECK VALVE

HEAD
LOSS
ft

MINOR
LOSS
ft

LINE

HL+ML:/
1000
ft/f

HL/
1000
ft/f
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J-109
J-131
J-10
J-14
J-16
J-15
J-126
J-18
J-19
J-12
J-20
J-22
J-20

29

-22
-131

.80
.60
.80
.40
.80
.00
.80
.80
.40
.80
-107.
.20
-187.
16.
.01
.40
.80
-12,
-195.
.39
.63
-162.

80

07
81

59
11

92

7.66
0.84
0.00
0.57
0.23
.10
0.12
0.03
0.51
0.00
0.02
0.13
0.05
0.08
0.02
0.00
0.02
0.05
0.03
0.02
0.03
0.01

0.00
0.00
0.00
0.00
0.00
0.00
6.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

27.36
1.39
C.00
2.95
.39
0.26
0.09
0.01
0.15
0.00
0.05
0.24
0.11
0.45
0.09
0.00
0.17
0.26
0.14
0.06
0.07
0.10

27.36
1.39
0.00
2.95
0.39
0.26
0.09
g.01
0.15
0.00
0.05
0.24
0.11
0.45
0.09
0.00
0.17
0.26
0.14
0.06
0.07
0.10



B-23
p-24
p-25
P-26
p-27
P-28
P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
pP-38
P-39
P-40
P-41
P-42
P-43
P-44
P-45
P-46
p-47
P-48
P-49
P-51
P-5h2
P-53
P-54
P-55
P-56
P-57
P-538
P-59
P-60
P-61
P-62
P-63
P-64
P-66
P-67
P-68
P-69
P-70
P-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
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J-32
J-43
J-43
J-45
J-46
J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-48
J-53
J-54
J-54
J-56
J-55
J-55
J-57
J-57
Jg-59
J-59
J-60
J-61

J-25
J-26
J-24
J-23
J-12
J-25
J-28
J-30
J-29
J-29
J-27
J-33
J-32
J-31
J-129
J-17
J-35
J-24
J-38
J-23
J-37
J-36
J-14
J-39
J-38
J-34
J-41
J-42
J-43
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-56
J-51
J-53
J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55

21.49
4.23
-35.66
-66.36
34.65
-47.36
41.78
16.13
15.85
-3.47

-26.82
-9.893

39.20
-51.32
-20.90
-40.22
110.82
-67.07

B3.55

37.69
114.56

30.59
-72.98
-82.78
-92.58

14.71
-62.38
-69.92

85.26
-30.58
-29.69
164.76
205.19

84.71
257.82
-42.82
125,64
647.49
-54.07
512.05
244,43
156.29
-55.17

8.70

27.47

54.65

91.84
-55.27
137.31
137.28

45.97

.00
.00
.01
.04
.00
.02
.02
.00
.01
.00
.00
.00
.03
.01
.00
.00
.02
.00
.05
.01
.04
.00
.00
.01
.05
.01
.02
.00
.03
.13
.09
.58
.04
.05
.02
.06
.06
.08
.06
A2
.81
.02
.03
.04
.03
.03
.00
.01
.02
.01
0.01
0.02
0.01
0.03
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.14
.03
.23
.42
.10
.30
.27
.10
.10
.02
.07
.03
.30
.11
.03
11
.33
.13
.46
.71
.43
.15
.11
.32
.35
.21
.23
.26
.17
.71
.79
.97
.35
.34
.47
.58
.54
.73
.49
.80
.84
.35
.45
.69
.44
.35
.06
.18
.35
.26
.16
.39
.39
.28

0.01
0.00
0.04
.11
.01
.06
.05
.01
.01
.00
.01
.00
.08
.01
.00
.01
.07
.01
.18
.29
.11
.01
.01
.04
.13
.02
.03
.04
.03
.41
.54
.90
.13
.13
.10
.16
.18
.24
.20
.37
.31
.08
.85
.22
.09
.08
.00
.02
.08
.04
.01
.06
.06
.06
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.01
.00
.04
.11
.01
.06
.05
.01
.01
.00
.01
.00
.08
.01
.00
.01
.07
.01
.18
.29
11
.01
.01
.04
.13
.02
.03
.04
.03
.41
.54
.90
.13
.13
.10
.16
.18
.24
.20
.37
.31
.08
.85
.22
.09
.08
.00
.02
.08
.04
.01
.06
.06
.06



P-79
P-80
P-81
P-82
P-83
P-85
P-86
pP-87
pP-88
P-89
P-90
P-91
P-92
P-93
P-94
pP-95
P-96
P-97
p-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
pP-106
P-107
P-108
P-109
P-110
P-111
pP-112
P-113
P-114
P-115
P-116
p-117
P-118
P-119
P-120
P-122
P-123
P-124
P-125
P-126
p-127
P-128
P-129
P-130
P-131
P-132
P-133
P-134

J=-60
J-62
J-62
J-60
J-64
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J=-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J-77
J=-T77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43
VP-1
J-91
J-92
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90

J-61
J-54
J-61
J-63
J-39
J=-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J-121
J-111
J=-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1

J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-89
J-92
J-90
J-97
J-91
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J-103
J-88
J-127
J-88

-12,25
-78.34
13.37

127.48
280.57
260.97
-251.17
21.90
-219.47
341.04
28.42
284.20
56.84
170.52
.80
.00
.00
.80
.00
.00
.00
.00
28 .42
28.42
-1411.20
706.87
-1439.62
56.84
-1524.88
28.42
28.42
198.94
56.84
28,42
113.68
28.42
137.20

OO QCOWwOoO oW

107.80
127.40
-34.69

15.09

63.21
34.79

-5.25
14,35
10.64
34.65
0.84
-24.85
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0.01
.05
.01
.00
.01

.02
.05
.04
.04

.04
.09
.02
.03
.00
.00
.00
.00
.00
.00
.00
.00
.00
.06
.13

.31
.00
.67
.02
.00
.31
.01
.02
.13
.01
.02
.00
.01
.01
.01
.04
.00
.00
.01
.01
.00
.00
.00
.01
.00
.00
.00

0.00
0.00
0.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
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.14
.50
.15
.03
.36
.8C
.74
71
.25
.62
.97
.32
.81
.64
.48
.03
.00
.00
.03
.00
.00
.00
.00
.08

32

.00
.01
.08
.16
.33
.32
.08
.27
.36
.32
.13
.18
.39
.00
.31
.36
.22
.25
.10
.03
.18
.22
.06
.03
.09
.12
.10
.01
.02

0.02
g.15
.02
.00
.05
.28
.24
.23
.06
.18
.40
.10
.29
.34
.11
.00
.00
.00
.00
.00
.00
.00
.00
.00
.09
.57
.24
.78
.01
.42
.09
.00
.06
.10
.09
.38
.02
.07
.00
.04
.06
.03
.10
.01
.00
.01
.03
.00
.00
.01
.02
0.00
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.15
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.00
.05
.28
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.23
.06
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.34
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.00
.00
.00
.00
.00
.00
.00
.00
.00
.09
.57
.24
.78
.01
.42
.09
.00
.06
.10
.09
.38
.02
.07
.00
.04
.06
.03
.10
.01
.00
.01
.03
.00
.00
.01
.02
0.00
0.00
0.00
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P-135 VP-2 J=-90 0.00 0.00 0.00 0.00C 0.00 0.00
P-136 J-46 J-104 33.91 0.05 0.00 0.38 0.16 0.16
P-137 J-104 J-105 9.80 0.01 0.00 0.11 0.02 0.02
P-138 J-104 J-96 14.31 0.01 0.00 0.16 0.03 0.03
pP-139 J-96 J-106 9.80 0.01 0.00 0.11 0.02 .02
P-140 J-96 J-107 9.80 0.01 0.00 0.11 0.02 0.02
P-141 J-58 J-108 -650.03 0.67 0.00 1.84 1.06 1.06
p-142 VP-3 J-81 0.00 0.00 0.00 0.00 0.00 0.00
P-143 I-Pump-3 J-122 0.00 0.00 0.00 0.00 0.00 0.00
P-144 J~83 J-124 -1865.92 4.75 0.00 5.29 7.02 7.02
P-145 J-11 J-74 85.26 ¢.01 0.00 0.24 0.03 0.03
P-146 J-110 J-11 113.68 0.02 0.00 0.32 0.05 0.05
p-147 J-111 J-110 142,10 0.03 0.00 0.40 0.08 0.08
P-148 J-112 J-73 255.78 0.09 0.00 0.73 0.24 0.24
P-149 J-113 J-114 -1553.30 5.66 0.00 4.41 6.65 6.65
P-150 J-114 J-115 -1581.72 3.11 0.00 4.49 6.88 6.88
P-151 J-115 J-83 -1610.14 6.75 0.00 4,57 7.11 7.11
P-152 J-116 J-86 170.52 0.20 0.00 1.09 0.80 0.80
P-153 J-117 J-85 28.42 0.01 0.00 0.18 0.03 0.03
P-154 J-118 J-77 -675.91 0.929 0.00 1.92 1.42 1.42
P-155 J-119 J-44 28.42 0.02 0.00 0.32 0.12 0.12
P-156 J-120 J-119 56.84 0.06 0.00 0.64 0.42 0.42
P-157 J-121 J-72 28.42 0.01 0.00 0.32 0.09 0.09
P-158 J-124 J-40 49.00 0.00 0.00 0.14 0.01 0.01
P-159 J-126 J-5 19.60 0.00 0.00 0.06 0.00 0.00
P-160 J-127 J-128 -8.96 0.00 0.00 0.10 .01 0.01
P-l61 J-128 J-102 -18.76 0.01 0.00 0.21 0.04 0.04
pP-162 J-129 J-31 -7.08 0.01 0.00 0.08 0.01 0.01
P-163 J-130 J-69 -231.57 0.04 0.00 0.66 0.20 0.20
P-164 J-131 Jg-21 -117.60 .02 0.00 0.33 0.06 0.06
P-165 J-75 I-RV-1 0.00 0.00 0.00 0.00 0.00 0.00
P-166 J-14 J-63 -159.18 0.04 0.00 0.45 0.07 0.07
P-167 J-63 J-130 ~166.50 0.03 0.00 0.47 0.08 0.08
P-168 J-101 J-90 -15.05 0.00 0.00 0.04 0.00 0.00
P-169 J-108 J-78 -678.45 0.78 0.00 1.92 1.08 1.08
P-170 J-124 R-2 -1924.72 22.81 0.00 5.46 7.43 7.43

PUMP/LOS S ELEMENT RESULTS

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

NAME FLOWRATE HEAD HEAD HEAD ENCY POWER COsT COsT
PARALLEL SERIES Avail.
gpm ft ft ft % Hp S S

Device "Pump-1" is closed
Pump-1 0.00 17.50 112.57 0.0 75.00 0. 0.0 0.0 **
** 50.7



Device "Pump-2" is closed

Pump-2
**x 50.7

0.

00 17.50

Device "Pump-3" is closed

Pump-3
* & 50.7

0.

Device "VP-1" is

vP-1
*k 33.2

0.

Device "VP-2" is

vp-2
** 33.2

0.

Device "VP-3" 1is

VE-3
fuits 33.2

NODE

NODE
NAME

1 1
P Owo o ;o Wb

RS

4 5
P

0.

RESTU

g0 17.50

closed
00 0.00

closed
00 0.00

closed
co 0.00

LTS

NODE
TITLE

112

112.

111.

111.

123,

.b7

57

67

67

45

EXTERNAL HYDRAULIC

DEMAND GRADE

.76

75.

75.

75.

75.

75.

00

00

00

0o

00

NODE

ELEVATION

ft

397.00
399.00
397.00
400.00
401.00
399.00
398.00
392.00
391.00
352.00
390.00

PRESSURE
HEAD

NODE

PRESSURE

pei

* %

* %

* &

* %

* %
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J-47
J-48
J-49
J-50
J-51
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63
J-64
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J=-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86

9.80
9.80
9.80
9.80
9.80
9.80
2.80
9.80
9.80
9.80
9.80
9.80
9.80
28.42
9.80
9.80
9.80
9.80
28.42
9.80
9.80
2.80
9.80
9.80
9.80
9.80
28.42
9.80
9.80
9.80
9.80
9.80
9.80
9.80
28.42
9.80
92.80
28.42
28.42
28.42
28.42
28.42
9.80
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42

509.
509.
71

509

509.
.77
509.
509.
509.
509.
542.
509.
.85
509.
509.
509.
509.
509.
509.
.95
509.
.03

509

509

513

510

510.
509.
509.
509.
509.
510,
.92

509

509.
.91

508

509.
509.
509.
510.
509.
510.
.97
.06
.10

509
510
510

509.
509.
509.
510.
509.
511.
511.
.24

515

515.
537.
515.
537.
536.
536.
536.

72
75

83

82
86
82
87
19
84

72
24
90
86
81
87

92

a0
96
88
88
93
23

20

92
20
89
05
84
00

88
92
84
07
78
82
69

26
45
26
45
81
78
94

399.
402.
393.
403.
403.
400.
405.
401.
401.
422,
403.
403.
.00

405

403.
403.
403.
403.
403,
414,
403.
403.
403.
403.
401.
403.
401.
399.
401.
399,
401.
.00

402

399,
401.
403.
393.
399,
400.
400.
399.
399.
399.
393.
.50
393.
403.
403.
403.
403.
.00

3979

413

403.
412,
404.
408.
404.

00
00
00
00
co
G0
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
0
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00

00
00
00
00
00

00
00
00
00
00

110.72
107.75
116.71
106.83
106.77
109.82
104.86
108.82
108.87
120.19
106.84
106.85
104.72
106.24
106.90
106.86
106.81
106.87

99.95
106.92
107.03
107.00
106.926
108.88
106.88
108.93
111.23
108.92
110.90
108.91
107.92
110.90
108.89
107.05
116.84
111.00
109.97
110.06
111.10
110.88
110.92
116.84
112.57
116.78
108.82
108.69
112.24
112.26
124.45
112.26
125.45
132.81
128.78
132.94

47.98
46.69
50.58
46.29
46.27
47.59
45.44
47.16
47.18
52.08
46.30
46.30
45.38
46,04
46.32
46.31
46.28
46.31
43.31
46.33
46.38
46.37
46,35
47.18
46,32
47.20
48.20
47.20
48.06
47.19
46.76
48.06
47.19
46.39
50.63
48.10
47.65
47.69
48.14
48.05
48.07
50.63
48.78
50.60
47.16
47.10
48.64
48.65
53.83
48.65
54.36
57.55
55.81
57.61



J-87
J-88
J-89
J-90
J-91
Jg-92
J-923
J-94
J-95
J-96
J-97
J-98
J-99%
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J=-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-124
J-125
J-126
J=-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1

O-RV-1
vP-1
VP-2
VP-3

NEW 750,000

WELL 1
WELL 2
WELL 3

28.42

9.80
28.42
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.80
.42
.80
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
28.42
.42
.80
.80
.80
.80
.80
.80
.80
.80
.80
9.80

WO oW WD W W W DWW WD oW W WO W

3]
@©

WWWwWwwwwwiw

.00
¢.00

536.79
509.67
536.93
502.67
509.68
509.69
509.80
509.76
509.68
509.79
509.68
509.66
509.66
509.67
509.67
509.67
509.66
509.80
509.80
509.79
509.79
510.91
509.70
509.86
509.892
510.01
521.23
527.59
530.70
537.13
536.80
510.83
509.26
509.32
509.90
415.00
510.07
542.19
542.19
542.19
509.66
509.66
509.71
509.93
509.72
415.00
415.00
415.00
415.00
565.00
415.00
509.67
509.67
537.45

404.
399,
404.
398.
401.
401.
.00
403.
401.
403.

404

401
399

399.
399,
397.
396.
399.
403.
403.
405.
405.
403.
.00

396

397.
399.
399.
405.
412.
412,
404.

405

403.
403.
403.
399.
.50

3397

397.
424,
407.
415.
396.
3%9e6.
395.
403.
399.
.50
.50
397.
397.
540.
397.
398.
398.
414.

397
397

00
00
00
0o
00
00

00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00

00
00
00
00
00
00
0o
00
00
00
00
00

50
00
00
00
00
00
00
00
00

50
50
00
00
00
00
00

132.79
110.67
132.93
111.67
108.68
108.69
105.80
106.76
108.68
106.739
108.68
110.66
110.66
110.67
112.67
113.67
110.66
106.80
106.80
104.79
104.79
107.91
113.70
112.86
110.89
111.01
116.93
115.52
118.70
133.13
131.80
107.83
106.26
106.32
110.90

17.50
112.57
118.19
135.1%
127.19
113.66
113.66
114.71
106.93
110.72

17.50

17.50

17.50

17.50

25.00

18.00
111.67
111.67
123.45

57.54
47.396
57.60
48.39
47.10
47.10
45.85
46.26
47.10
46.28
47.09
47.95
47.95
47.96
48.82
49.26
47.395
46.28
46.28
45,41
45.41
46.76
49.27
48.91
48.05
48.10
50.67
50.09
51.44
57.69
57.11
46.73
46.05
46.07
48,05

48.78
51.22
58.58
55.11
49,25
49.25
49.71
46.34
47.98

7.58

7.58

7.58

7.58
10.83

48.39
48.39
53.49



O-Pump-3 0.00
O-Pump-2 0.00
O-Pump-1 0.00

I-RV-1 -—=-

MAXIMUM AND MINIMUM

PRESSURES

JUNCTION MAXTMUM

NUMBER PRESSURES
psi
J-125 58.58
J-116 57.69
J-86 57.61
J-89 57.60
J-84 57.55

VELOCITIES

PIPE MAXTMUM

NUMBER VELOCITY
(ft/s)
P-170 5.46
P-144 5.29
P-151 4.57
P-150 4.49
P-149 4.41

HL+ML / 1000

PIPE MAXIMUM

NUMBER HL+ML/1000
(£t/ft)
P-1 27.36
P-170 7.43
P-151 7.11
P-144 7.02
P-150 6.88

PIPE MAXTMUM
NUMBER HL/1000
{ft/ft)

P-1 27.36

510.07
510.07
510.07
510.07

VALUES

JUNCTION
NUMBER

397.50
357.50
387.50
397.00

MINIMUM
PRESSURES
psi

MINIMUM
VELOCITY
{(ft/s)

MINIMUM
HL+ML/1000
(ft/ft)

MINITMUM
HL/1000
(Et/£ft)

112.57
112.57
112.57
113.07

48.78
48.78
48.78
49.00



P-151 7.11 P-3 0.00
P-144 7.02 P-125 ¢.00
P-150 6.88 P-32 0.00

REGULATING VALYE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

Rv-1 PS5V 70.00 CLOSED 49.00 7.80 0.00

SUMMARY OF INFLOWS AND OUTFLOWS

{+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-) OUTFLOWS FRCM THE SYSTEM INTO SUPPLY NODES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 9.80
R-2 1924.,72 NEW 750,000
NET SYSTEM INFLOW = 1934.52
NET SYSTEM OUTFLOW = 0.00
NET SYSTEM DEMAND = 1934.52

**%%% HYDRAULIC ANALYSIS COMPLETED ****%*
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SUMMARY OF OCRIGINATL DATA
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UNITS SPECIFIETD

FLOWRATE . .....cc000- = gallons/minute
HEAD (HGL) <ecvwwunnn = feet
PRESSURE . ..asswvs ... = peig

REGULATING VALYVE DATA

VALVE VALVE VALVE
LABEL TYPE SETTING
(ft or gpm)
RV-1 PSV 563.15

PIPELINTE DATA

STATUS CODE: XX -CLCSED PIPE Cv -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) {in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 130.0000 0.00
p-2 J-2 J-3 606.60 3.00 130.0000 0.00
P-3 J-5 J-125 468.00 12.00 140.0000 0.00
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P-15
P-16
p-17
P-18
p-19
P-20
p-21
p-22
p~-23
P-24
P-25
P-26
p-27
pP-28
P-29
P-30
P-31
p-32
P-33
P-34
P-35
P-36
P-37
P-38
P-39
P-40
P-41
P-42
P-43
P-44
p-45
P-46
p-47
P-48
P-49
P-50
P-51
P-52
P-53
P-54
P-55
P-56
P-57

193
600

378.
1386.
2435.
3328.

76
434

565,
503,

176
179
459
130

181.
181.
353.
373.
140.

224

277.

278

320.

425

378.

423

377.

689

200.
418.
260.

334
381
287
642
297
320
287

30.

383
277

289.
308.
401.
299.
596.
175.

56
713

319.
172.
646.
326.
388.

.40
.30
00
50
90
60
.70
.80
60
90
.50
.60
.90
.00
70
70
40
10
30
.90
90
.00
90
.10
90
.90
90
.00
00
10
50
.50
.70
.60
.70
.30
.70
.70
oo
.70
.70
60
50
60
60
00
30
.70
.80
60
10
60
60
10

3.00
3.00
6.00
8.00
6.00
8.00
12.00
12.C0
8.00
12.00
4.00
4.00
12.00
4.00
4.00
12.00
6.00
12.00
12.00
8.00
8.00
8.00
8.00
12.00
8.00
8.00
8.00
8.00
8.00
6.00
6.00
6.00
6.00
6.00
2.00
8.00
8.00
6.00
8.00
8.00
12.00
12.00
12.00
6.00
12.00
12.00
6.00
12.00
6.00
6.00
6.00
6.00
6.00
6.00

130.
130.
130.
130.
130.
13C.
110.
110.
110.
130.
100.
100.
140.
100.
100.
110.
130.
110.
110.
130.
130.

130
130
110
130
130
130
130
130
130

0000
0000
0000
0000
0000
0000
00GO
00eo
0000¢
cooo
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000

130.
130.
130.
130.
140.
130.
130.
130.
130,

130

-

130.
130.
130.
110.
110.
110.
140.
110.
130.
130.
140.
140.
140.
.0000

140

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

COCOCO0CDODO0OO0O00000O0CODDCOCOCOCO0O00O0ODO0O0OOLOLDC OO OO OOC

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00



P-58
P-59
P-60
P-61
P-62
P-63
b-64
P-65
P-66
P-67
P-68
P-69
P-70
P-71
p-72
P-73
P-74
P-75
P-76
P-77
pP-78
P-79
P-80
P-81
P-82
P-83
P-84
pP-85
P-86
p-87
P-88
P-89
P-90
p-91
P-92
p-93
P-94
pP-85
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
P-108
P-109
P-110
P-111

J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-52
J-48
J-53
J-54
J-54
J-56
J=-55
J-55
J=57
J-57
J-59
J-h9
J-60
J-61
J-60
J-62
J-62
J-60
J-64
J-50
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J=T77
J-=77
J-49
J-80
J-80
J-82
J-83

J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-43
J-56
J=-51
J-53
J=-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-62
J-75
J-66
J-66
J-69
J-68
J=-71
J=-70
J-112
J-121
J-111
J-123
O-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81

189.00
366.00
322.80
320.70
319.80
339.30
614.60
315.50
196.60
30.30
172.10
316.80
432.00
268,20
349.50
312.10
321.70
561.90
324.20
216.10
460.20
318.60
307.10
323.30
554,80
278.70
178.40
577.60
71.90
219.60
649.80
213.90
329.80
384.90
318.00
70.70
298.20
.00
.30
.80
.30
.40
.20
.10
.80
171.50
€£09.80
383.00
106.80
226.20
55.60
1038.40
182.50
228.60

B DOy 0O DOy O

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

110.0000
110.0000
130.0000
110.0000
130.0000
130.0000
110.0000
140.0000
130.0000
110.0000
110.0000
110.0000
130.0000
130.0000
130.0000
130.0000
110.0000
110.0000
130.0000
130.0000
130.0000
130.0000
130.0000
130.0000
140.0000
130.0000
140.0000
116.0000
110.0000
110.0000
130.0000
110.0000
110.0000
130.0000
110.0000
130.0000
110.0000
110.0000
110.0000
110.0000
110.0000
110.0000
130.0000
110.0000
110.0000
110.0000
130.0000
110.0000
130.0000
110.0000
110.0000
110.0000
130.0000
110.0000

COOC OO0 OO0 0CO0O000000DC O C O COC OO0 000 O0CCOC OO0 COCOCOOOOo

.00
.00
.C0C
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.0C
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



J-83
J-84
J-84
J-86
J-86
J-43
vP-1
o-91
J-92
J-58
J-93
J-93
J-93
J-91
J-97
J-97
J-98
J-98
J-100
J-100
J-102
J-103
J-90
VP-2
J-46
J-104
J=-104
J-96
J-96
J-58
VvE-3
I-Pump-3
J-83
J-11
J-110
J-111
J-112
J-113
J-114
J=-115
J-116
J=117
J-118
J=-119
J-120
J-121
J-124
J-126
J-127
J-128
J-129
J-130
J-131
J-75

J-116
J-117
J-87
J-84
J-89
J-92
J-90
J=-97
J-91
J-65
J-47
J-94
J-96
J-95
J-102
J-100
J-99
J-101
J-98
J=-103
J-88
J-127
J-88
J-90
J-104
J-105
J-96
J-106
J-107
J-108
J-81
J-122
J-124
J-74
J-11

J-110

J-73
J-114
J-115

J-83

J-86

J-85

J-77

J-44
J-119

J-72

J-40

J-5
J-128
J-102

J-31

J-69

J-21

I-RV-1

295

234
333
364
334
98
168
130
1412

217

86

291

107.
.90

670

429.
.20
.70
438.
1360.
40.
.30
429.
316.
549.
.20
.20

302
308

332

464
633
453

676

194.
311.
348.
378.
851.
451.
950.
247.
500.
693.
151.
139.
124.
295.
574.
143.
117.
763.
184.
2%4.
.20

.10
106.
.20
.90
.30
.00
.30
.70
.20
.30
326.
.50
576.
.50
631.
.10

10

60

50

00

60

00

60
00
90

80
00
40

20
00
20
50
90
40
60
10
70
10
50
80
90
90
80
10
920
90
40
00
20
80
10

.00
.00
.00
.00
8.00
12.00
24.00
12.00
12.00
12.00
8.00
6.00C
8.00
12.00
12.00
8.00
8.00
8.00
8.00
6.00
2.00
6.00
4
4
&
6
&
6
&

=

.00
.00
.00
.00
.00
.00
.00
12.00

N bo

12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
12.00
8.00
8.00
12.00
6.00
6.00
6.00
12.00
12.00
6.00
6.00

12.00
12.00
6.00

110.0000
110.0000
130.0000
110.0000
130.000¢C
11C.0000
110.0000
130.0000
110.0000
140.0000
130.0000
140.0000
130.0000
130.0000
130.0000
130.0000
130.0000
130.0000
130.0000
140.0000
130.0000
130.0000
110.0000
110.0000
140.0000
140.0000
140.0000
140.0000
140.0000
130.0000
140.0000
110.0000
140.0000
110.0000
110.6000
110.0000
110.0000
110.0000
110.0000
110.0000
110.0000
110.0000
110.0000
140.0000
140.0000
130.0000
140.0000
140.0000
130.0000
130.0000
130.0000
110.0000
110.0000
130.0000

OO0 OO OO COOOOOOOOOoOOoOOO0O000000COCOOCOOOOOOO0O00C0DOODDOO0OCOCOoOd

.00
.00
.00
.00
.00
.00

00
00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00
o0

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00



P-166
P-167
P-168
P-169
P-170
P-171

PUMP/LOSS

J-14
J-63 J
J-101
J-108
J-124
J-65 J

THERE IS A DEVICE AT NODE

HEAD
(£t}
210.00
185.00
160.00
110.00

FLOWRATE
{gpm)}
0.00
800.00
1000.00
1400.00

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

HEAD
(ft)

230.00
224.00
222,00
211.00
178.00
130.00

FLOWRATE
{gpm)
0.00
210.00
315.00
420.00
525.00
630.00

THERE IS A DEVICE AT NODE

HEAD
(ft)
395.00
290.00
205.00
140.00
90.00

FLOWRATE
{gpm)
0.00
240.00
400.00
580.00
640.00

THERE IS A DEVICE AT NODE

HEAD
(ft)
300.00
275.00

FLOWRATE
{gpm)

0.00

200.00

J-63 564.60
-130 348.50
J-90 1547.490
J-78 727.40
R-2 3068.20
-125 2167.00

ELEMENT DATA

12.
12.
12.
12.
12.
12.

00
00
00
00
00
00

140.0000
140.0000
140.0000
140.0000
140.0000
140.0000

.00
.00
.00
.00
.00
.00

O OO OO

Pump-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
80.00
80.00
80.00
80.00

VP-1 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY

(%)

75.00
75.00
75.00
75.00
75.00
75.00

VP-2 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00
75.00
75.00
75.00

VP-3 DESCRIBED BY THE FOLLOWING DATA: (ID=

EFFICIENCY
(%)
75.00
75.00

3)

3)

3)

1)

2)

4}



250.00 300.00 75.00
200.00 400.00 75.00
1¢0.00 500.00 75.00

NODE NODE EXTERNAL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATICN GRADE
{gpm) (ft) (£t)
J-1 6.03 388.00
J-2 6.03 386.00
J-3 6.03 389.00
J-4 6.03 388.00
J-5 6.03 410.00
J-6 6.03 389.00
J-7 6.03 389.00
J-8 6.03 390.00
J-9 6.03 391.00
J-10 6.03 395.00
J-11 FIRE 17.46 395.00
J-12 6.03 399.00
J-13 6.03 396.00
J-14 6.03 400.00
J-15 6.03 399.00
J-16 6.03 399.00
J-17 6.03 420.00
J-18 6.03 402.00
J-19 6.03 399.00
J-20 6.03 397.00
J-21 6.03 399.00
J-22 6.03 397.00
J=-23 6.03 400.00
J-24 6.03 401.00
J-25 6.03 399.00
J-26 6.03 398.00
J-27 6.03 392.00
J-28 6.03 321.00
J-29 65.03 392.00
J-30 6.03 390.00
J-31 6.03 398.00
J-32 6.03 402.00
J-33 6.03 393.00
J-34 6.03 403.00
J-35 6.03 403.00
J-36 6.03 400.00
J-37 6.03 405.00
J-38 6.03 401.00
J-39 6.03 401.00
J-40 6.03 422.00



J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-52
J-53
J-54
J-55
J-56
J-57
J-58
J-52
J-60
J-61
J-62
J-63
J-64
J-65
J-66
J-67
J-68
J-69
J-70
J-71
J-72
J-73
J-74
J-75
J-76
J-77
J-78
J-79
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94

6
6
6
17

o P

R -IOONOTOOREITANNONONGOO IO

[

[y
~]

17
17

17.
17.

17.
17.
17.
17.
17.
17.
17.
17.
17.

17
17
17

17

YO Oy

.03
.03
.03
.46
.03
.03
.03
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.46
.46
.46
46
46
.03
46
46
46
46
46
46
46
46
46
.46
.46
.46
.03
.46
.03
.03
.03
.03
.03

403

403
403

414
403

401
401
401

399
401

400

3399

403
403
403

.00
403.
405.
403.
403.
.00
403.
.00

00
00
00
00

a0

co

.00
403.
403.
403.
403.
.00
403.

00
00
00
00

00

.00
389.

00
00
00

.00
402.
399,
401.
403.
403.
393.
399.
400.
.00
399.

00
00
00
G0
00
00
00
00

00

.00
399.
393.
397.
393.
.00
.00

403.
413.
403.
412.
404.
408.
404.
.00
399.

404

404

401

404

00
00
50
00

00
00
00
00
G0
00
00
00

00

.00
398.

00

.00
401.

00

.00
403.

00



J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-108
J-110
J-111
J-112
J-113
J-114
J-115
J=-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-124
J=-125
J-126
J=-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
T-Pump-3
R-1 NEW 1 MG RES
R-2 NEW 750,000

O-RV-1

VP-1 WELL 1

VP-2 WELL 2

VP-3 WELL 3
O-Pump-3
O-Pump-2
O—Pump-1
I-RV-1

oOouTPUT OPTION

6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
17.46
6.03
17.46
17.46
17.46
17.46
17.46
17.46
17.46
17.46
17.46
17.46
17.46
17.46
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
6.03
0.00
0.00
0.00

0.00

0.00
0.00
0.00

DATA

401.00
403.
401.
399.
399.
399.
397.
396.
399.
403.
403.
405.
405.
403.

396
397
399

-

»

399,
405.
412,
412,
404.
405.
403.
403.
403,
399.
397,
397.

424

407.
415.
396.
396.
395.
403.
399.
397.
397.
397.

397
540

.

397.
398.
398,
414.
397.
397.
397.
397.

00
00
00
a0
60
00
00
00
Y
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
50
50
00
00
00
00
g0
o0
00
00
50
50
50
50
00
00
00
00
00
50
50
50
00

415.
565.

398.

388.
414.

563.

00
@0

00

00
Go

15



OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED QUTFPUT

MAXTMUM AND MINIMUM PRESSURES = 5
MAXIMUM AND MINIMUM VELOCITIES = 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 = 5
SYSTEM CONFIGURATION
NUMBER OF PIPES .ot v i nrcnnensas (Py = 171
NUMBER OF END NODES + oo v ievnnnenns (J) = 135
NUMBER OF PRIMARY LOOPS ...vvocceann (L) = 32
NUMBER OF SUPPLY NODES ......vc00.. (F) = 5
NUMBER OF SUPPLY ZONES ......cc0«.. (Z) = 1
Case 0

RESULTS OBTAINED AFTER 15 TRIALS: ACCURACY = 0.11433E-04

SIMULATION DESCRIPTTION (LABEL)

PIPELINE RESULTS

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PIPE NODE NUMBERS FLOWRATE HEAD MTNOR LINE HL+ML/
HL/
NAME #1 #2 LOSS LOSS VELQ. 1000
1000
gpm ft ft ft/s ft/f
ft/f
P-1 J-1 J-2 -6.03 3.34 0.00 1.58 11.94
11.94
P-2 J-2 J-3 -12.06 0.37 0.00 0.55 0.61
0.61
P-3 J-5 J-125 253.02 0.08 0.00 0.72 0.17
0.17
P-4 J-3 J-6 -18.09 0.25 0.00 0.82 1.29
1.29
P-5 J-6 J-4 6.03 0.10 0.00 0.27 0.17
0.17
P-6 J-6 J-7 -30.15 0.04 0.00 0.34 0.11
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.00

.02

11

.01

.17

.03

.19

.07

.12

.01

.03

.01

.00

.03

.02

.10

.01

.07

.02

.00

.00

.01

.01

.01

J-22

J-22

J-21

J-19

J-12

J-20

J-22

J-20

-36.18

6.03

-48.24

-66.33

-54.27

57.50

9.80

265.08

6.03

-8.28%

-46.77

-14.32

-51.92

-26.42

-31.53

-26.47

-59.98

16.08

120.190

-22.42

-10.08

-1.55

-14.56

-13.61

-7.58
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0.00
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0.14
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0.20

0.32

0.18
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0.15
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14.17
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J-23
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-34.

-52.

-28.

-11

271

113

82.

25.

110.

56.

172.

99.

-48

-29

-182.

-188.
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-194.

-171.

317.

440.
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84.

93

11s6.

205

-234.

20

29

38

.85
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.39
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27
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.33
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.23
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0.26
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0.04
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0.02
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0.27
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0.19

0.04

0.14

0.15

0.05

6.00

0.00

0.00

23.13

.00

0.04

0.09

0.19

0.11

0.01

0.13

0.04

0.74

0.51

P-100

p-101

P-102

P-103

P-104

P-105

P-106

B-107

P-108

P-109

P-110

P-111

p-112

P-113

P-114

J-123
0-RV-1
I-Pump-1
I-Pump-2

J-74

J-83
J-83
J-84

J-84

J-70
J-112
J-121
J-111
J-123

O-Pump-3
O-Pump-2
J-122
O-Pump-1
R-1
J-122

J-122

J-49
J-78
J-80
J-82
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P-142

P-143

P-144
0.00

P-145
0.01

P-146
0.02

P-147

P-148
0.11

P-149
0.22

P-150
0.25

P-151
0.29

P-152
0.38

P-153
0.01

P-154
0.07

P-155
0.04

P-156
0.13

P-157
0.04

P-158
0.21

P-159
0.18

P-160
0.59

P-161
0.68

P-162
0.04

P-163

P-164

P-165
23.13

P-166
0.07

P-167
0.09
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J-110

J-111

J-112

J-113

J-114

J-115

J-116

J-117
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J-119
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34.92

17.46
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0.04
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P-169 J-108 J-78 -225.96 0.10 0.00 0.64 0.14

0.14

P-170 J-124 R-2 -248.13 0.51 0.00 0.70 .17
0.17

P-171 J-65 J-125 -246.99 0.36 0.00 0.70 0.17
0.17

PUMP/LOSS ELEMENT RESULTS

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

NAME FLOWRATE HEAD HEAD HEAD ENCY POWER CcosT COST
PARATILEI, SERIES Avail.
gpm ft ft ft % Hp $ 8

Device "Pump-1" is closed

Pump-1 0.00 17.50 165.82 0.0 75.00 0. 0.0 c.0
*x * % 50.7
Device "Pump-2" is closed
Pump-2 0.00 17.50 165.82 0.0 75.00 0. 0.0 0.0
* % * % 50"7
Device "Pump-3" is closed
Pump-3 0.00 17.50 165.82 0.0 75.00 0. 0.0 0.0
*x * ok 50_7
VEP-1 539.23 .00 172.09 172.1 75.00 0. .0 0.0
w & * %k 33.2
VP-2 487.02 0.00 172.09 172.1 75.00 0. 0.0 0.0
* % * % 33.2
VP-3 453.98 0.00 150.89 150.9 75.00 0. 0.0 0.0
* % * % 33.2

NODE RESULTS

NCDE NODE EXTERNAL HYDRAULIC NODE PRESSURE NODE
NAME TITLE DEMAND GRADE ELEVATION HEAD PRESSURE
gpm ft ft ft psi
J-1 6.03 559.32 388.00 171.32 74.24
J-2 6.03 562.66 386.00 176.66 76.55
J-3 6.03 563.03 389.00 174.03 75.41
J-4 6.03 563.18 388.00 175.18 75.91
J-5 6.03 564.11 410.00 154.11 66.78
J-6 6.03 563,28 389.00 174.28 75.52
J-7 6.03 563.32 389.00 174.32 75.54
J-8 6.03 563.36 390.00 173.36 75.12
J-9 6.03 563.38 391.00 172.38 74.70



J-10
J-11
J-12
J-13
J-14
J-15
J-16
J-17
J-18
J-19
J-20
J-21
J-22
J-23
J-24
J-25
J-26
J-27
J-28
J-29
J=-30
J-31
J-32
J-33
J-34
J-35
J-36
J-37
J-38
J-39
J-40
J-41
J-42
J-43
J-44
J-45
J-46
J-47
J-48
J-49
J-50
J-51
J-52
J-53
J-54
J-55
J-56
J-57
J-58
J-59
J-60
J-61
J-62
J-63

FIRE

=

DO AN AARNRAG ~]

.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
03
.03
.03
.03
.03
.03
.46
.03
03
.03
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.03
.03
6.03

563.66
563.26
563.69
563.60
563.68
563.65
563.66
564.30
563.65
563.68
563.69
563.68
563.69
563.72
563.72
563.69
563.69
563.69
563.69
563.69
563.69
563.77
563.87
563.73
563.80
563.78
563.73
563.69
563.75
563.70
564.43
563.89
563.%20
566.73
563.56
563.76
563.98
564.29
563.89
563.6%9
563.82
563.76
565.90
563.76
563.75
563.74
563.80
563.72
563.44
563.69
563.69
563.73
563.78
563.65

395.
395.
399,
396.
400.
399.
399.
420.

402

329,
397.
399,
397.
400.
401.
389.

398

392,
391.
392,
390.
3589,
402.
383.
403.

403

400.
405.
401.
401.
422,
403.
403,
405.
403.
403.
403.
403.
403.
414.
403.
403.
403.
403.

403

401.
403.
401,
399,
401,
399,
401.
402.
393,

oo
00
00
0o
00
co
00
oo
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
o0
00
00
0o
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
co

168.66
168.26
164.69
167.60
163.68
164.65
164.66
144.30
161.65
164.68
166.69
164.68
166.68
163.72
162.72
164.69
165.69
171.86%
172.69
171.69
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164.77
161.87
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160.80
160.78
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158.69
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142.43
160.89
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160.76
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160.89
149.69
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160.76
162.90
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160.80
162.72
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162.69
164.69
162.73
161.78
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73.09
72.91
71.37
72.63
70.93
71.35
71.35
62.53
70.05
71.36
72.23
71.36
72.23
70.94
70.51
71.37
71.80
74.40
74.83
74.40
75.27
71.40
70.15
73.98
69.68
69.67
70.95
68.77
70.53
70.50
61.72
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70.08
69.58
69.66
69.76
69.89
69.72
64.86
69.69
69.66
70.59
69.66
69.66
70.52
£9.68
70.51
71.26
70.50
71.37
70.52
70.10
71.35
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J-89
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J-91
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J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
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J-104
J-105
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J-109
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J-111
J-112
J-113
J-114
J-115
J-116
J-117
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17.46
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17.46
17.46
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17.46
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563.36
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564.17
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570.09
568.17
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564.12
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400.
399,
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00
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00
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.67
.35
.25
.45
.53
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170.
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.23
160.
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.71
.71
151.
160.
.49
.18
156.
.25
.18
.98
160.
.09
167.
1T
.20
.15
.17
.15
.57
.30
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173.
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lel.
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159.
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160.
167.

160
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164
163
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160
160

152
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160
160
170

172

166
160
lel
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161
167
170

166
l64

le4d.
158.
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.22
160.
.18
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69

36
38
28
29
26
82

65
63

66
71

17

24

17

30
95
91
45
06
12
11
15
15
53
66

.27
.28

34
91
10

34
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71
71

67
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.50
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.49
.78
.26
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73.
69.
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73.
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74.
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68.
68.
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86

13
78
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08
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J-118
J-119
J-120
J-121
J-122
J-123
J-124
J-125
J-126
J-127
J-128
J-129
J-130
J-131
I-Pump-1
I-Pump-2
I-Pump-3
R-1

R-2
0-RV-1
VP-1
vp-2
VP-3
O-Pump-3
O-Pump-2
O-Pump-1
I-RvV-1

MAXIMUM

NEW 1 MG RES

WE
WE
WE

AND

PRESSURES

JUNCTION
NUMBER

NEW 750,000
LL 1
LL 2
LL 3

MINIMUM

MAXTMUM
PRESSURES
psi

VELOCITTIES

PIPE

NUMBER

MAXTMUM
VELOCITY
(ft/s)

el )
1

OCCONMOINATNNSTOST O
(=)
(¥

0.00
0.00
0.00

563.70
563.57
563.589
563.28
415.00
563.32
564.49
564.03
564.21
569.29
569.37
563.74
563.62
563.67
415.00
415.00
415.00
415.00
565.00
415.14
570.09
570.09
564,89
563.32
563.32
563.32
563.15

VALUES

JUNCTION
NUMBER

403.00
403.00
403.00
399.00
397.50
397.50
424.00
407.00
415.00
396.00
396.00
395.00
403.00
399.09
397.580
397.50
397.50
387.50
540.00
397.00
398.00
398.00
414.00
397.50
397.50
397.50
397.00

MINTMUM
PRESSURES
psi

MINIMUM
VELOCITY
{(ft/s)

160
160
160
164

17

142
173

168

17
17
17
25
18
172
172
150
165
165

165.
le6.

.70
.57
.59
.28
.50
165.
140.
157.
.21
.29
173.
.74
160.
164,

17.
.50
.50
.50
.00
.14
.09
.09
.89
.82
.B2

82
49
03

37

62

67
50

82
15

.64
.58
.59
.19
.58
.86
.88
.05
.66
.08
.13
.12
.60
.36
.58
.58
.58
.58
.83
.86
.57
.57
.39
. 86
.86
.86
.00



P-53 3.60 pP-98 0.02
P-119 2.72 P-125 0.02

HL+ML / 1000

PIPE MAXTMUM PIPE MINTMUM
NUMBER HL+ML/1000 NUMBER HL+ML/10060
{(ft/ft) {(Et/ft)
P-100 23.13 P-30 0.00
P-165 23.13 P-125 0.00
P-54 14.1%7 P-10 0.00
P-1 11.94 P-98 0.00
P-53 8.85 P-95 0.00

PIPE MAXTMUM PIPE MINTMUM
NUMBER HL/1000 NUMBER HL/1000
{ft/ft) (ft/ft)
P-100 23.13 P-30 0.00
P-165 23.13 P-125 0.00
P-54 14.17 P-10 0.00
P-1 11.94 P-98 0.00
P-53 8.85 P-95 0.00

REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LARBEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi grm

RV-1 PSSV 72.00 ACTIVATED 72.00 7.86 533.04

SUMMARY OF INFLOWS AND OUTFLOWS

{(+) INFLOWS INTC THE SYSTEM FROM SUPPLY NODES
{-) OUTFLOWS FRCM THE SYSTEM INTQC SUFPLY NODES

NCDE FLOWRATE NODE

NAME gpm TITLE
R-1 -527.01 NEW 1 MG RES
R-2 248.13 NEW 750,000
VpP-1 539.23 WELL 1
VP-2 487 .02 WELL 2
VP-3 453.98 WELL 3

NET SYSTEM INFLOW 1728.36



-527.01
1201.41

NET SYSTEM OUTFLOW
NET SYSTEM DEMAND

*k% k% HYDRAULIC ANALYSIS COMPLETED **#***



* * K %k * & % Kk K F * * KYPITPE * % Kk % *k Kk % &£ x Kk Kk %
* -
* Pipe Network Modeling Software *
* *
* (CopyRighted by KYPIPE LLC (www.kypipe.com) *
* Version: 8.003 (vr8) 10/2%/2015 ®
*  Company: 4BEngineer Serial #: 591127 *
* TInterface: Classic *
* TLicensed for Pipe2016 .
* *
* k ® & kR %k Kk K Kk Kk Kk *x * &% *x *x *x %k k *x % * k * & %k *x % Kk * *

Date & Time: Wed Jun 22 09:36:58 2016

Master File : C:\Users\4B Engineering\Documents\CITY DOCUMENTS\COBURG\MODELING\max
day-vear 2036 with fire flow.KYP\max day-year 2036 with fire flow.P2K

ER AR SRR ES RS PR LR LR EL LR LR SR AR R o o

SUMMARY OF ORIGINAL DATA

kkhhkkhk kA d AT d kb A A A h A AR h A dddhdhxddhbhhoixdhdddsd

UNITS SPECIFIETD

FLOWRATE .. .uvvvuenns = gallons/minute
HEAD (HGL) ..cuovcuua.. = feet
PRESSURE ....v0uvvvuns = psig

REGULATING VaLVE DATA

VALVE VALVE VALVE

LABEL TYPE SETTING
(ft or gpm)

RV-1 PSV 563.15

PIPELTINE DATA

STATUS CODE: XX -CLOSED PIPE CV -CHECK VALVE

PIPE NODE NAMES LENGTH DIAMETER ROUGHNESS MINOR
NAME #1 #2 (ft) {in) COEFF. LOSS COEFF.
P-1 J-1 J-2 280.00 1.25 130.0000 C.00
p-2 J-2 J-3 606.60 3.00 1306.0000 0.00
P-3 J-5 J-125 468.00 12.00 140.0000 0.00
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P-16
P-17
pP-18
pP-19
P-20
pP-21
P-22
P-23
P-24
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P-26
pP-27
P-28
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P-30
pP-31
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P-46
pP-47
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P-51
P-52
P-53
P-54
P-55
P-56
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378
1386
2435
3328
76
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503.
176.
179.
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130.
181.
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353.
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140.
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320.
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378.
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689.
200.
418.
260.
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287.
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320.
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30.
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596.
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56.
713.
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P~
P~
P-
P-
P-
P_

PUM

THERE

THERE

THERE

THERE

THERE IS A DEVICE AT NODE

THERE IS A DEVICE AT NODE

166
167
ie8
169
170
171

P/LOS S

IS A DEVICE AT NODE

HEAD
(ft)
210.00
185.00
160.00
110.00

IS A DEVICE AT NODE

IS A DEVICE AT NODE

IS A DEVICE AT NODE

HEAD
(ft)

230.00
224.00
222.00
211.00
178.00
130.00

HEAD
(£t}
325.00
290.00
205.00
140.00
90.00

HEAD
{ft)

300.00

275,00

J-14 J-63
J-63 J-130
J-101 J-920
J-108 J-78
J-124 R-2
J-65 J-125

ELEMENT

FLOWRATE
(gpm)
c.00
800.00
1000.00
1400.00

FLOWRATE
{opm)
0.00
210.00
315.00
420.00
525.00
630.00

FLOWRATE
{gpm)
0.00
240.00
400.00
580.00
640.00

FLOWRATE
(gpm)

0.00

200.00

564.60
348.50
1547.40
727.40
3068.20
2167.00

DATA

EFFICIENCY
(%)
80.00
80.00
80.00
80.00

EFFICIENCY

(%)

75.00
75.00
75.00
75.00
75.00
75.00

EFFICIENCY
{%)
75.00
75.00
75.00
75.00
75.00

EFFICIENCY
(%)
75.00
75.00

12,
12.
12,
12.
12.
12.

00
00
00
00
00
00

140.0000
140.0000
140.0000
140.0000
146.0000
146.0000

Pump-1 DESCRIBED BY THE FOLLOWING DATA:

VP-1 DESCRIBED BY THE FOLLOWING DATA:

VP-2 DESCRIBED BY THE FOLLOWING DATA:

VP-3 DESCRIBED BY THE FOLLOWING DATA:

.00
.00
.00
.00
.00
.00

[T oon I e [ o Y on i ]

(ID=

{ID=

(ID=

{ID=

3)

3)

3)

1)

2)

4)



255.00 300.00 75.00
20C.00 400.00 75.00
100.00 500.00 75.00

N ODE DATA

NODE NODE EXTERNAL JUNCTION EXTERNAL
NAME TITLE DEMAND ELEVATION GRADE
{gpm) (ft) (ft)
J-1 6.03 388.00
J-2 6.03 3186.00
J-3 6.03 389.00
J-4 6.03 388.00
J-5 6.03 410.00
J-6 6.03 389.00
J-7 6.03 389.00
J-8 6.03 390.00
J-9 6.03 391.00
J-10 6.03 395.00
J-11 FIRE 3500.00 395.00
J-12 6.03 399.00
J-13 6.03 396.00
J-14 6.03 400.00
J-15 6.03 399.00
J-16 6.03 399.00
J-17 6£.03 420,00
J-18 6.03 402.00
J-19 6.03 399.00
J-20 6.03 397.00
J-21 6.03 399,00
J-22 6.03 397.00
J-23 6.03 400,00
J-24 6.03 401.00
J-25 6.03 399.00
J-26 6.03 398.00
J-27 6.03 392.00
J-28 6.03 391.00
J-29 6.03 392.00
J-30 6.03 390.00
J-31 6.03 399.00
J-32 6.03 402.00
J-33 6.03 393.00
J-34 6.03 403.00
J-35 6.03 403.00
J-36 6.03 400.00
J=-37 6.03 405.00
J-38 6.03 401.00
J-39 6.03 401.00
J-40 6.03 422,00
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.03
.03
.46
.03
03
03
.03
.46
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.03
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.03
.03
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.03
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.03
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.03
.03
.46
.03
.03
.46
.46
.46
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46
.03
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.46
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.46
.46
.46
.46
.46
46
.46
.46
.46
.03
.46
.03
.03
.03
6.03
6.03
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403.
403.
405.
403.
403.
403.
403.
403.
414.
403.
403.
403.
.00
403.
.00
403.
.00
399.
401.
399.
401.
.00
399.
.00
403.
.00
393.
.00
400.
400.
399,
399.
399.
393.
397.
393.
403.
403.
.00
.00
.00
403.
.00
404.
.00

403

401

401

402

401

403

399

403
403
413
412
408
404
404
404
401

404

00
00
00
00
00
0o
oo
00
00
00
00
00

00

00

00
00
00
co

00

00

00

00
0o
00
00
00
00
50
00
00
Qo

C0

00

00

.00
399.
.00
398.
.00
401.
.00
403.

00

00

0o

00



OUTPUT

NEW 1 MG RES
NEW 750,000

WELL 1

WELL 2
WELL 3

OPTTION

0.00
0.00
0.00

DaTAaA

401.00
403.00
401.00
399.00
399.00
359.00
397.00
3%96.00
399.00
403.00
403.00
405.00
405.00
403.00
396.00
397.00
399.00
399.00
405.00
412.00
412.00
404.00
405.00
403.00
403.00
403.00
399.00
397.50
397.50
424.00
407,00
415.00
396.00
396.00
395.00
403.00
399.00
397.50
397.50
397.50
397.50
540.00
387.00
398.00
398.00
414.00
397.50
397.50
397.50
387.00

415.
565.

398.

388.
414.

563.

00
00

00

00
00

15



OUTPUT SELECTION: ALL RESULTS ARE INCLUDED IN THE TABULATED COUTPUT
MAXTMUM AND MINIMUM PRESSURES = 5

MAXIMUM AND MINIMUM VELCOCITIES = 5
MAXTMUM AND MINIMUM HEAD LOSS/1000 = 5
SYSTEM CONFIGURATION
NUMBER OF PIPES .....¢ceeiuuconaan- {P} = 171
NUMBER OF END NODES .ttt vnnernnonnes (J) = 135
NUMBER OF PRIMARY L OOPS .. ....:cusa= (L)} = 32
NUMBER OF SUPPLY NODES .......vc...- (F} = 5
NUMBER OF SUPPLY ZONES ......0cov.- (z) = 1
Case 0

RESULTS OBTAINED AFTER 21 TRIALS: ACCURACY = 0.41732E-04

SIMULATION DESCRIPTION (L ABEL)

PIPELTINE RESULTS

STATUS CCDE: XX -CLOSED PIPE CvV -CHECK VALVE

PIPE NODE NUMBERS FLOWRATE HEAD MINOR LINE HL+ML/ HL/
NAME #1 #2 LOSS LOSS VELO. 1000 1000
apm ft ft ft/s ft/f
ft/f

P-1 J-1 J-2 -6.03 3.34 0.00 1.58 11.94 11.94

p-2 J-2 J-3 -12.06 0.37 0.00 0.55 0.61 0.61

P-3 J-5 J-125 694.73 0.53 0.00 1,97 1.13 1.13

P-4 J-3 J-6 -18.09 0.25 0.00 0.82 1.29 1.29

P-5 J-6 J-4 6.03 0.10 0.00 0.27 0.17 0.17

P-6 J-6 J-7 -30.15 0.04 0.00 0.34 0.11 0.11

p-7 J-7 J-9 -36.18 0.05 0.00 0.23 0.04 0.04

P-8 J-9 J-8 6.03 0.01 0.00 0.07 0.01 0.01

P-9 J-9 J-13 -48.24 0.22 0.00 0.31 0.07 0.07
P-10 J-10 J-109 6.03 0.00 0.00 0.02 0.00 c.00
p-11 J-10 J-131 -66.33 0.01 0.00 0.19 0.02 c.02
p-12 J-13 J-10 -54 .27 0.06 0.00 0.35 0.11 0.11
P-13 J-12 J-14 9.44 g¢.00 0.00 0.03 0.00 0.00
p-14 J=-12 J-16 9.87 0.03 0.00 0.25 0.17 0.17



P-15
P-16
p-17
pP-18
P-18
P-20
P-21
P-22
P-23
P-24
pP-25
P-26
P-27
pP-28
P-29
P-30
P-31
P-32
P-33
P-34
P-35
P-36
P-37
P-38
P-39
P-40
P-41
P-42
P-43
pP-44
P-45
P-46
P-47
P-48
P-49
P-50
P-51
P-52
P-53
P-54
P-55
P-56
pP-57
P-58
P-59
P-60
P-61
P-62
P-63
P-64
P-65
P-66
P-67
P-68

J-16
J-17
J-15
J-15
J-20
J-19
J-21
J-22
J-22
J-21
J-25
J-24
J-23
J-26
J-26
J-28
J-28
J-27
J-30
J-29
J-31
J-33
J-33
J-40
J-32
J-35
J-35
J-36
J-36
J-38
J=-37
J-37
J-39
J-38
J-34
J-94
J-41
J-32
J-43
J-43
J-45
J-46
J-47
J-42
J-48
J-48
J-50
J-46
J-45
J-51
J-52
J-48
J-53
J-54

J-15
J-126
J-18
J-19
J-12
J-20
J-22
J-20
J-25
J-26
J-24
J-23
J-12
J-25
J-28
J-30
J-28
J-29
J-27
J-33
J-32
J-31
J-129
J-17
J-35
J-24
J-38
J-23
J-37
J-36
J-14
J-39
J-38
J-34
J-41
J-104
J-42
J-52
J-42
J-47
J-120
J-45
J-46
J-48
J-50
J-47
J-53
J-50
J-51
J-118
J-43
J-56
J-51
J-53

3
706
6
-8
-56

-14.
-54.
~36.

-24
-23
-50

23.
82.
-20.
-9.

-1

-14.
-13.

=-7.
-33.
-52.
-28.
-11.
712,
120.

79

34,

65
44
115

-60.
99.
-25.
-112.
-118.

48

-124.
-178.
335,

471

52,
111.

107
205
315

-238.
370.
66.
53.
766.
-184.
122.
7189.
354.

.84
.79
.03
.22
.82
25
51
54
.00
.88
.10
08
16
07
84
.46
41
52
49
96
05
22
76
82
04
.21
80
.11
.70
.84
83
56
70
77
80
.67
83
12
96
.40
38
69
.95
.10
.53
62
87
82
28
75
15
16
50
66

.01
.53
.01
.02
.00
.01
.01
.00
.00
.01
.02
.01
.01
.00
.00
.00
.00
.00
.00
.04
.10
.04
.01
.76
11
.05
.04
.00
.02
.01
.00
.01
.05
.02
.04
.04
.00
.17
.14
.76
.18
.36
.41
.03
.15
.42
.18
.16
.03
.30
0.89
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0.10
2.00
0.15
0.21
0.16
0.16
0.15
0.10
0.15
0.15
0.32
0.15
0.23
0.13
0.06
0.01
0.09
0.09
0.09
0.39
0.59
0.32
0.13
2.02
0.77
0.51
0.39
0.42
0.29
0.33
0.17
0.28
0.29
0.32
0.34
0.55
0.35
2.02
3.81
5.35
0.59
1.27
1.22
0.58
0.90
1.52
1.05
0.76
0.34
2.17
2.09
0.78
2.04
1.01
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.03
.16
.07
.12
.02
.03
.02
.01
.02
.02
.07
.02
.03
.01
.00
.00
.01
.01
.01
.14
.31
.10
.02
.18
.36
.17
.15
.12
.06
.05
.01
.04
.11
.06
.07
.24
.07
.04
.84
.06
L27
.12
.05
.18
.41
.29
.55
.49
.08
.11
.82
.37
.88
.51

0.03
1.16
0.07
g.12
0.02
.03
.02
.01
.02
.02
.07
.02
.03
.01
.00
.00
.01
0.01
0.01
0.14

COOO OO OO COoOCo

10
.02
.18
.36
.17
0.15
0.12

OOk OO

0.01
0.04
0.11
0.06
0.07
.24
.07
.04
.84
.06
0.27
i.12
1.05

<

WS

0.41
1.29
0.55
0.49
0.08

.82
.37
.88
.51
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P-69
P-70C
P-71
P-72
P-73
P-74
P-75
P-76
P-77
P-78
P-79
P-80
P-81
P-82
P-83
P-84
P-85
P-86
pP-87
P-88
P-89
P-30
P-91
P-92
P-93
P-94
P-95
P-96
P-97
P-98
P-99
P-100
P-101
P-102
P-103
P-104
P-105
P-106
P-107
pP-108
P-109
P-110
P-111
P-112
P-113
P-114
P-115
P-116
P-117
P-118
P-119
P-120
p-121
P-122

J-54
J-56
J-55
J-55
J-57
J=-57
J-59
J-59
J-60
J-61
J=-60
J-62
J-62
J-60
J-64
J-50
J-58
J-75
J-68
J-68
J-69
J-58
J-71
J-71
J-73
J-73
J-75
J-123
J-123
R-1
J-123
O-RV-1
I-Pump-1
I-Pump-2
J-74
J-74
J=77
J-=-77
J-49
J-80
J-80
J-82
J-83
J-83
J-84
J-84
J-86
J-86
J-43
VEP-1
J-91
J-92
J-58
J-93

J-57
J-62
J-56
J-39
J-61
J-59
J-130
J-60
J-64
J-55
J-61
J-54
J-61
J-63
J-39
J-62
J-75
J-66
J-66
J-69
J-68
J-71
J-70
J-112
J~121
J-111
J-123
O-Pump-3
C-Pump-2
J-122
O-Pump-1

J-122
J-122
J-67
J-76
J-49
J-78
J-80
J-82
J-113
J-79
J-81
J-116
J-117
J-87
J-84
J-88
J-92
J-90
J-97
J-91
J-65
J-47

-254.23
82.05
-34.08
-28.91
-56.44
203.82
138.34
~71.50
-84.30
-56.96
30.50
106.46
-24.99
-23.74
-90.33
5.45
-1979.72
249.72
-243.69
22.55
-215.11
3692.06
17.46
3657.14
34.92
3587.30
-2235.47
-1120.74
-1120.76
2247.53
0.00
0.00
0.00
~1120.76
17.46
17.46
-350.21
1082.04
-367.67
34.92
-420.05
17.46
-441.45
122.22
34.92
17.46
69.84
17.46
~997.54
547.51
~1015.63
-1003.57
-682.67
-118.80
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.08
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.05
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.01
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.04
.09
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.01
.00
.07
.02
.06
.04
.04
.80
.02
.13
.01
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.06
.03
.03
.04
.00
.00
.00
.01
.00
.03
.19
.31
.12
.00
.12
.01
.17
.15
.01
.01
.06
.00
.15
.00
.44
.45
.54
.12
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.00
.00
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.00
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.00
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.00
.00
.00
.00
.00
.00
.00
.00
.00
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.72
.52
.22
.18
.36
.58
.39
.20
.24
.36
.35
.68
.28
W27
.26
.06
.62
71
.69
.26
.61
.47
.20
.37
.40
.18
.34
.18
.18
.38
.00
.00
.00
.18
.05
.20
.99
.07
.04
.10
.19
.20
.25
.78
.22
.20
.45
.11
.83
.39
.88
.85
.94
.76

0.27
0.18

0.18
0.09
0.02
.03
.09
.12
.29
.08
.06
0.03

o

Do O oo

12.24

0.25
0.07
0.20
38.82

38.14

36.81
15.33
4.27

15.48

0.00
0.00
4.27
.00
.04
.49
.93
.54
.01
.69
.04
.76
.51
.05
.04
.18
.01
.44
.04
.61
.48
.09
.35
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.05
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.18
.01
.44
.04
.61
.48
.09
.35
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P-123 J-93 J-94
P-124 J-93 J-96
P-125 J-91 J-95
P-126 J-97 J-102
P-127 J-97 J-100
P-128 J-98 J-99
P-129 J-98 J-101
P-130 J-100 J-98
p-131 J-100 J-103
pP-132 J-102 J-88
P-133 J-103 J-127
P-134 J-90 J-88
P-135 VP-2 J-90
P-136 J-46 J-104
P-137 J-104 J-105
P-138 J-104 J-96
P-139 J-96 J-106
P-140 J-96 J-107
pP-141 J-58 J-108
P-142 VP-3 J-81
P-143 I-Pump-3 J-122
P-144 J-83 J-124
P-145 J-11 J-74
P-146 J-110 J-11
P-147 J-111 J-110
P-148 J-112 J-73
P-149 J-113 J-114
P-150 J-114 J-115
P-151 J-115 J-83
P-152 J-116 J-86
P-153 J-117 J-85
P-154 J-118 J-77
P-155 J-119 J-44
P-156 J-120 J-119
P-157 J-121 J-72
P-158 J-124 J-40
P-159 J-126 J-5
P-160 J-127 J-128
P-161 J-128 J-102
P-162 J-129 J-31
P-163 J-130 J-69
P-164 J-131 J-21
P-165 J-75 T-RV-1
P-166 J-14 J-63
P-167 J-63 J-130
P-168 J-101 J-90
P-169 J-108 J-78
P-170 J-124 R-2
P-171 J-65 J-125

PUMP/LOSS ELEMENT

54.
58.
.03
-765.
-255.
.03
-208.
-196.
.31

-65

-855.
=71.
861.
534.
-76.

6.
-39,
6.

6.
12

-1047

458.
-1120.
-170.
52.
.38

3552

3569.
3639.
-437,
.97
.43
104.

17.
749,

17.

34.

17.
718.
700.
=-77.
.40
.79

-454
-472

-83
-17

-231,
-72.
0.
-57.
-87.
-214.
-1064.
-895.
-688.

70
07

69
98

75
69

12
34
15
45
59
03
98
03
03

921
74
67
38

84
68
51

76
46
29
46
92
46
85
76
37

63
36
00
48
26
78
58
55
70

RESULTS

0.06
0.05
0.00
0.98
0.43
0.00
0.67
0.39
0.12
.59
.24
.12
.00
.18
.00
.05
.00
.00
.75
.24
.02
.06
.00
.27
.71
.31
.64
.36
.82
.09
.01
.40
.01
.02
.01
.35
.66
.09
.09
.03
.04
.01
.00
.01
.01
.20
.81
.53
.40
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.00
.00
.GO
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

00

.00
.00
.00
.00
.00
.00
.00
.00
.00
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.62
.37
.02
.17
.63
.04
.33
.26
.74
.43
.81
.61
.38
.87
.07
.45
.07
.07
.97
.30
.18
.48
.15
.08
.13
.32
.24
.29
.34
.67
.11
.13
.20
.40
.20
.04
.99
.88
.95
.20
.66
.21
.00
.16
.25
.61
.02
.54
.95
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.30
.09
.00
.55
.46
.00
.00
.90
.41
.90
.56
.09
.04
.55

01

.17
.01
.01
.76
.52
.27
.08
.01
.15
.48

81l

.75
.80
.86
.38

01

.02
.04
.13
.04
.20
.14
.65
.75
.04
.23
.03
.00
.01
.02
.13
.48
.80
.11

0.30
0.09
0.00
.55
.46
.00
.00
.90
.41
.90
.56
.09
.04
.55
.01
.17
.01
.01
.76
.52
.27
.08
.01
.15
36.48
.81
.75
.80
.86
.38
.01
.02
.04
.13
.04
.20
.14
.65
.75
.04
.23
.03
.00
.01
.02
.13
.48
1.80
1.11
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#PUMPS #PUMPS NPSH

NAME FLOWRATE
PARALLEL SERIES Avail.

INLET

HEAD

it

OUTLET

HEAD

ft

PUMP

HEAD

ft

USEFUL INCREMTI. TOTAL

COST

Device "Pump-1" is closed

Pump-1 0.00

g 50.7
Pump-2 1120.76

* & 50.5
Pump-3 1120.74

% 50.5
VP-1 547,51

* ok 33.2
VP-2 534,45

*k 33.2
VP-3 458.90

® * 33.2

NODE

NCDE
NAME

[ [
P O WwWo-~I&nu ik WwbpE

ooy ? aggg

FIRE

RESULTS

17.

17.

17.

45

45

.00

.00

.00

162

162

162.

168.

168.

145.

.33

.36

35

56

56

82

144.9

144.9

168.6

168.6

145.8

EXTERNAL HYDRAULIC

DEMAND

350

R AT AT AT NTO T DTN YA N
e}
o

6.03

GRADE

559.59
559.50
559.59
559.56
558.56
558.36
559.55
559.58
559.59
559.58
559.59

EFFIC-
ENCY POWER  COST
Hp s
75.00 0. 0.0
75.00 0. 0.0
75.00 0. 0.0
75.00 0. 0.0
75.00 0. 0.0
75.00 0. 0.0
NODE  PRESSURE
ELEVATION HEAD
ft ft
388.00 167.22
386.00 172.57
389.00 169.93
388.00 171.08
410.00 147.16
389.00 170.18
389.00 170.22
390.00 169.26
391.00 168.28
395.00 164.56
395.00 83.49
399.00 160.59
396.00 163.50
400.00 159.59
399.00 160.56
399.00 160.56
420.00 138.36
402.00  157.55
399.00 160.58
397.00 162.59
399,00 160.58
397.00 162.59

NO
PRES

DE
SURE

psi

**

* %

* %k

k%

* &
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.03
.03
.03
.03
6.03

Sy O Oy vy

6.03
6.03
6.03
.C3
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.03
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.03
.46
.46
17.46
17.46
17.46

'_\
SOOI B

=

=

=
AN RTINS D

B
-1 ~J

17.46

559.61
559.61
559.59
559.59
559.59
559.59
559.59
5598.59
559.67
559.77
559.63
559.64
559.67
559.61
559.59
559.62
559.58
559.12
559.68
559.869
562.83
559.09
559.29
552.66
560.07
559.65
556.75
559.50
559.27
561.94
559,32
559.41
559,57
559.58
559.50
552.70
559.586
559.56
558.53
559.50
559.60
559.57
554 .24
559.75
478.49
559.69
559.65
539.88
539.89
513.43
513.45
478.49
559.77
478.46

400.
401.
399.
398.
392.
381,
392.
320.
399.
402.
393.
403.
403.
400.
405.
401.
401.
422,
403.
403,
405.
403.
403.
403.
403.
403.
414.
403.
403.
403.
403,
403.
401.
403.

401

399.
401.
399.
401.
402.

399

401.
403.
403.
393.
399.
400.

400

399.
399.
399.
393.

397
393

00
0o
00
00
co
20
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
00
.00
00
00
00
00
00
.00
a0
00
00
00
00
00
-00
00
00
00
00
.50
.00

15%.61
158.61
160.59
161.59°
167.59
168.59
167.58
169.59
160.867
157.77
166.63
156.64
156.67
159.61
154.59
158.62
158.58
137.12
156.68
156.69
157.83
156.09
156.29
156.66
157.07
156.65
142.75
156.50
156.27
158.94
156.32
156.41
158.57
156.58
158.50
153.70
158.56
160.56
158.53
157.50
160.60
158.57
151.24
156.75

85.49
160.69
159.65
139.88
140.89
114.43
114.45

85.49
162.27

85.46

69.
68.
.59
70.
.62
73.
72.
73.
69.
68.
72.

69

72

67

67.
69.
66.
68.

68

.

59.
67.
67.
68.

67

67.
67.
.06
.88

68
67
61

67.
.72
68,
67.
67.
68.
67.
68.
66.
.71

67

68

69.
68.
68.
€9.
68.
65.
67.
37.
69.
69,
60.

61

49.
49,
37.
70.
37.

16
73

02

06
62
49
62
37
21
88
89
16
99
74
72
42
90
90
39
64
73
89

86
82

87
74
78
71
85
68
60

58
69
25
59
71
54
92
05
63
18
61
05
59
59
05
32
03



J=77
J-78
J-73
J-80
J-81
J-82
J-83
J-84
J-85
J-86
J-87
J-88
J-89
J-90
J-91
J-92
J-93
J-94
J-95
J-96
J-97
J-98
J-99
J-100
J-101
J-102
J-103
J-104
J-105
J-106
J-107
J-108
J-109
J-110
J-111
J-112
J-113
J-114
J-115
J-116
J-117
J-118
J-119
J-120
J-121
J-122
J-123
J-124
J-125
J-126
J=-127
J-128
J-129
J-130

P O RPRRPRRRPRRERRP PR
DY, R IR TN T B R D T I

PRrPRPRPRRPREBER R
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.46
.46
.46
.46
.46
.46
.46
.46
.46
.46
.46
.03
.46
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.03
.46
.03
.46
.46
.46
.46
.46
.46
.46
.46
.46
.46
.46
.46
.03
.03
.03
.03
.03
.03
.03
.03
.03

556.56
556.25
556.87
556.88
559.59
556.88
559.41
559.11
559.10
559.17
55%.10
566.43
559.1%
566.55
564.43
563.98
559.95
559.89
564.43
559.90
564.87
565.68
565.68
565.30
566.36
565.85
565.42
559.84
559.84
559.89
559.89
554.45
559.56
489.77
502.47
527.76
557.60
558.23
558.60
559.26
559.10
557.97
559.10
559.12
513.44
414.96
559.83
559.47
556.64
557.82
565.67
565.76
559.64
559.61

403.
403.
403.
403.
413.
403.

412

401

00
00
00
00
00
00

.00
404.
408.
404,
404.
399.
404.
398.

401.
404.
.00
401.

403

403

401.
399.
399.
399.
397.
3%6.
399.
403.
403.

405

405.
403.
396.

397

.

3599.
389,
405.
412,
412.
404.
405.
403.
403.
403.

399

397.
397.
424 .
407.

415

396.
396.
395.
403.

00
00
00
oc
00
00
00
00
00
00

0o
00
00
]
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
00
00
co
00
00
50
50
00
00
00
00
00
00
co

153.
.25

153

153.
153.
.59
153,
147.
155.
151.
155.
155.
.43
.17
.55

146

167
155
le8

163,
1le2.
155.
156.
le3.
156.
163.
166.
166.
.30
.36
169.
166.
15s6.
156.
154,
154.
151.
.56

166
169

163

82.
103.
128.
152.
146.
146.
155,
154,
.97

154

156.
.12
.44

17.
le2.
135.
149.
142.
169.
.76
164,
156.

156
114

169

56

87
88

88
41
11
10
17
10

43
98
95
89
43
90
87
68
68

a5
42
84
84
89
89
45

77
47
76
60
23
60
26
10

10

46
33
47
64
82
67

64
61

66.54
66.41
66.68
66.68
63.52
66.68
63.88
67.21
65.48
67.24
67.21
72.55
67.24
73.04
70.82
70.62
67.58
67.98
70.82
67.99
71.01
72.23
72.23
72.06
73.39
73.60
72.12
67.97
67.96
67.12
67.12
65.63
70.88
40.20
44.84
55.80
66.12
63.37
63.52
67.28
66.78
67.15
67.64
67.65
49.59

70.34
58.70
64.84
61.89
73.52
73.56
71.34
67.86



o=-131
-Pump-1
-Pump-2
—-Pump-3
R-1 NEW 1 MG RES
R-2 NEW 750,000
0O-RV-1
VP-1 WELL 1
VP-2 WELL 2
VP-3 WELL 3
O-Pump-3
O-Pump-2
O-Pump-1
I-RV-1
MAXTIMUM AND MINIM

PRESSURES

JUNCTION
NUMBER

VELOCIT

PIPE
NUMBER

MAXTMUM
PRESSURES
psi

IES

MAXTMUM
VELOCITY
{ft/s)

MAXTIMUM
HL+ML/1000
(Et/ft)

6.03 559.57
0.060 414.96
0.00 414.95
0.00 414.95
———— 415.00
——— 565.00
0.00 415.00
-———- 566.56
-———= 566.56
-———= 559.82
0.00 559.85
0.00 559.86
0.00 559.83
———- 559.77
UM VALUES

JUNCTION
NUMBER

PIPE
NUMBER

399.00
397.50
397.50
397.50
397.50
540.00
397.00
398.00
398.00
414.00
397.50
397.50
397.50
397.00

MINIMUM
PRESSURES
psi

MINTMUM

VELOCITY

{ft/s)

MINTMUM

HL+ML/1000

(ft/ft)

160.

17.
.45
.45
.50

17
17
17

25,
.00
168.
168.
145.
162.
162.
.33
162.

18

162

57
46

00

56
56
82
35
36

77

.58
.57
.56
.56
.58
.83
.80
.04
.04
.19
.35
.35
.34
.53



P-147 36.48 P-128 0.00

PIPE MAXTIMUM PIPE MINTIMUM
NUMBER HL/1000 NUMBER HL./1000
(£t/ft) (ft/ft)
P-90 38.82 P-30 0.00
P-92 38.14 P-125 0.00
P-148 37.81 pP-10 0.60
P-94 36.81 P-13 0.00
P-147 36.48 pP-128 0.00

REGULATING VALVE REPORT

VALVE VALVE VALVE VALVE UPSTREAM DOWNSTREAM THROUGH
LABEL TYPE SETTING STATUS PRESSURE PRESSURE FLOW
psi or gpm psi psi gpm

RV-1 PSV 72.00 CLOSED 70.53 7.80 0.00

SUMMARY O F INFLOWS AND OUTFLOWS

(+) INFLOWS INTO THE SYSTEM FROM SUPPLY NODES
(-) OUTFLOWS FROM THE SYSTEM INTQO SUPPLY NQDES

NODE FLOWRATE NODE
NAME gpm TITLE
R-1 2247.53 NEW 1 MG RES
R-2 895.55 NEW 750,000
VP-1 547.51 WELL 1
vP-2 534.45 WELL 2
VP-3 458.90 WELL 3
NET SYSTEM INFLOW = 4683.95
NET SYSTEM QUTFLOW = 0.00
NET SYSTEM DEMAND = 4683.94

*%%%%* HYDRAULIC ANALYSIS COMPLETED ****#



