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1.0 INTRODUCTION

1.1 Background

Most dties and towns within the United States of America have what is known as a water

distribution system network. The water distribution network's primary purpose is to provide

potable water at an adequate pressure, for each tract of land it is designed to serve. In order to

serve this purpose the distribution network amsists of pipes, valves, meters, pumps, fire

hydrants, elevated and ground storage tanks. Disbibution networks can be very complex or very

simple, and the complexity of the system generally relies on the total population in which it is

designed to serve. For instance, dties with an estimated population of 50,000 may have as

much as 285 miles of distribution piping, 19,000 water meters, 1250 valves, 2,300 fire hydrant5,

1 elevated tank, 1 ground storage tank, 4 booster pump stations, two water production fadlities

150 water supply wells, and so on (Oty of Enid, Oklahoma Water System, 1999). For comparison

a small community with an estimated population of 300 may only a>ntain 7 miles of piping, 200

meters, 20 valves, 10 fire hydrants, 1 elevated tank, and 2 water supply wells (Town of Fargo,

Oklahoma Water System, 1999). Although the systems can vary widely they do stili serve the

same purpose, and have similar components.

1.2 Analysis Tools

With these complex water distribution networ1<s, engineers rely on proven techniques to evaluate

the performance of the system. One such technique is the Hardy~ross method, which uses

"loop" equations and an iterative process to solve for the system pressures, and flow directions of

the system. To simplify this process several desktop computer applications have been developed

in order to perform this analysis. One of the first well-koown computer analysis programs was
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the KYPIPE model, developed at the University of Kentuc::ky (Wood, 1980). With the advanced

development of the Graphical User interface (GUI), today's computer simulation models are far

simpler to use. Two of these models are WaterCad and Cybemet both developed by Haest:ad

Methods, Inc. These cnmputer programs allow for user to input information by point and did<

methods as well as tabular formats. The Cybernet 3.1 package software was chosen as the

preferred software because of its CAD interface and user-friendly approach.

1.3 Purpose and Objectives of the Study

For the average rural America Water Superintendent, the task of evaluating the effect off any

physical changes within their distribution system can be very difficult. With the new computer

software available today, a o::>mpLJter model can be generated to reflect actual physical

characteristics of the distribution system, which will allow the Superintendent to "Virtually" modify

his distribution system, and determine the resultant effect. Although, these new developed

computer applications are very user-friendly the output still needs to be field verified, or

"calibrated" to actual real world scenarios. Once the model is calibrated, the superintendent may

perfonn "what-if' scenarios to evaluate the performance of the system. These "what-If'

scenarios may be for fire flows simulations, system expansion, booster pump installation etc. Not

only will the superintendent be able to perfonn pressure distribution analysis, but also water­

quality tracing analysis. The computer software performs a time-stepped approach considering

the decay of the d1emical constituent in water and the reaction with the pipe material.

1.4 Limitations of the Study

The accurate representation of the water distribution system computer model is dependent on

the most OJrrent available data. With the ease and availability to run computer simulations of a

water distribution system network, the end user may desire to perform simulations that do not

represent actual real world conditions, this is due to the limitations of the model. One sum

limitation is the actual water use demand throughout the system. Current historical records only
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allow for monthly use at earn meter throughout the system, therefore a fixed water use demand

is allocated to ead1 water meter, also it is assumed that all inlet and outlet points are metered,

and read accurately. In reality, the distribution system will have leak losses; line breaks, and

illegal taps were will be unacrounted for in the water use reoords. With the ever~panding

capability of the silicon mmputer chip, electronic devices can be installed at each inlet and outlet

point, to reoord the pipe flow per second. Dna:! communities begin to realize that potable water

should be considered as a resource, more of these devices may be installed on the larger

distribution system networks, to monitor the inlet and outlet quantities,

Another limitation of the resultant project is the accuracy of the Total Free O1lorine that was

measured throughout the system. For budgetary mncems a HAOi Test Kit Model No. CN-66F

was used to measure the total free chlorine. This test kit has a color wheel, which is used to

match a blank sample to one spike with a reactant. The test kit measures available chlorine from

0.0 ppm to 3.5 ppm, and relies on the users judgment and vision. To alleviate this limitation

continuous chlorine analyzers, and digital analyzers may be used, but is not warranted on a

system of this size.
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2.0 LITERATURE REVIEW

2.1 Background

Several authors have published papers on the best approach of modeling a water distribution

system. These authors include some highly respected individuals including Lewis. A. Rossman,

Paul. F. Boulos, Thomas. M. Walski, Robert M. Oar\<, and Walter M. Grayman, to name a few.

Each author has presented varying analysis on how best to approach the hydraulic and water

quality modeling of a distribution system. Most are based on the theoretical analysis using some

form of the Hardy-00ss method for the hydraulic aspect, and a first order decay rate for the

water quality analysis. With the increased interest in the modeling of water distribution systems,

software developers have incorporated the published theories into the latest desktop computer

programs.

In reviewing the published journal artides it was apparent that present day desktop computer

simulations have not been fully examined for their capabilities. With the relatively new computer

boom that my generation is currently experiendng, there has been an increasing demand for a

wide array of simulation programs. With the Microsoft Windows Operating System Environment

and the Computer Aided Drafting packages the Graphical User Interface was born. Modeling

software became user-friendly, and the engineer no longer had to use vast lines of text to

develop a romputer model.

The first graphical software packages were very limited, and could produce simple steady-state

models, however today's software packages have been expanded to indude the theories of

Grayman, Boulos, Oark., Walski and others. Grayman, Clark, and Males published an artide in
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1988 to introduce a dynamic approach for modeling water quality in a distribution system With

the added assistnnce of Rossman, theories have expanded and been validated in the area of

modeling dllorine decay. Boulos, (Boulos, 1995) presented his Discrete Simulation Approach for

Network-Water-Quality to compare his theory of the Event Driven Method to Rossman's Discrete

Volume Element Method, and I:x>th methods yield acceptable results. As recently as November

1999 another study for measuring and modeling dllorine propagation was presented for the

O1erry Hill/Brushy Plains area Branford Connecticut: (Oark, 1999).

2.2 Rationale for Present SbJdy

With the recent software developments, and the wide professional interest In the area of water

distribution system modeling for pressures and water quality, it was apparent that these

applications be investigated. Over the last decade several Oklahoma small town distribution

systems, have been revamped or updated. Until recently the Oklahoma Department of

Environmental Quality did not require a hydraulic analysis be submitted for approval, for these

system improvements (State of Oklahoma, 1999). The Town of Fargo, Oklahoma, replaced their

water distribution system in 1994, but still have problems relating to unsatisfactory pressure or

strong dllorine residuals. Being familiar with people in the community, and my increasing

interest in computer simulations, the development of water distribution was a cost effective

solution. With a calibrated model the Warer Superintendent, with my assistance, may perform

"what-if' scenarios to better predict system response for fire flows, system expansion or the

calibration of the existing chlorinator system.
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3.0 THEORETICAL CONSIDERATION

3.1 System Definition

Distribution systems are comprised of pipes, fittings, service connections, storage tanks,

reservoirs, valves, and pumps. In order to perform the hydraulic analysis, is it typical to simplify

the system and the above desaibed components into three distinct categories: junction nodes,

boundary nodes, and links (Haestad, 1998). These categories are defined as follows:

Junction Nodes: Junctions are points in the system in which the analyst would like to

know specific characteristics at those points. Junction may be used to simulate sud1

physical dlaracteristics as fire hydrants, pipe intersections, housing developments, or

large commercial users. Junctions may be placed as frequently as desired by the analyst,

in order to prOVide a more detailed simulation.

Boundary Nodes: Are points in the system in which the analyst knows such Items as,

hydraulic grade or chemical concentration. With these nodes items the analyst is able to

define initial conditions to be used in the computational cyde. Boundaries nodes can be

used for such items as tanks, reservoirs and pressure sources.

Links: Links include pipe, pumps, and various valves. These are system components,

which connect to junctions or boundaries, and control flow rates and energy losses (or

gains) between nodes.
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Using these three categories and looking at the selected distribution network the user may

develop a hydraulic model, an example of the selected model network is shown in Figure 3.1.
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Figure 3.1: Water Distribution Network

3.2 Modeling Principles

While trying to calrulate the effect of placing a water use demand at one junction node, the

engineer has to use three engineering principles, Conservation of Mass, Conservation of Energy

and the Energy Prindple.

3.2.1 Conservation of Mass

With the use of this prindple the flow into the distribution system is equal to the demand

plus the change in the storage volume. Equation 3.1 represents this prindple.

-

L: Qin * L1t =L: Qout * L1t + L1V
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where:

Qln = the total now into the network

Jt = the change in time

Qou = the total now out of the network

JV = the change in storage volume

d..U Conservation Qf Energy

This principle refers to the head losses through the system, and that any two paths from

one point in the system to another point in the system must have equal head losses thus

resulting in the same hydraulic grade at the destination point. This same principle can

be used in going around one loop in the system in that the combined head loss around

the loop must be zero in order to adlieve the same hydraulic grade.

1.l..J Energy Principle

The energy principle tracks the amount of energy that is stored in the water. There are

three forms of energy that are of importance in a water distribution system: kinetic,

pressure and elevation (Haestad, 1998). In a water distribution system, energy is usually

expressed in terms of vertical distance (feet). Equations 3.2 and 3.3 can express the

energy at a point

Energy =elevation head + pressure head + velocity head

P V2

Energy (in feet) = z + - + ­r 2g

Where:

(3.2)

(3.3)

z

p

)'

=

=

=

elevation at the specifiedpoint

pressure at the specifiedpoint

specific weight ofwater

- 8 -



v

g

=

=

velocity ofthe waterat the specifiedpoint

gravitationalaa:eleration

3.3 Modes of Analysis

The Cybernet modeling software allows for two types of simulations, a Steady State Analysis and

an Extended Period Simulation (Haestad, 1998). Each type of simulation is appropriate for

specific types of results that are desired. A more detailed explanation of when a modeler might

choose a spedfic analysis is outlined in the following paragraphs.

1:.li ~~ Networi< Hvdraulics

Steady state analyses determine the operating behavior of the system at a specific point

in time, or under steady-state (unchanging) ronditions. This type of analysis can be

useful for detennining short-term effects on the system due to fire flows or average

demand ronditions.

For ttlis type of analysis, the network equations are detennined and solved with tanks

being treated as fixed grade boundaries. The results that are obtained from this type of

analysis are instantaneous values, and mayor may not be representative of the values of

the system a few hours, or even a few minutes, later in time.

3.3.2 Extended Period Simulation

When the effects on the system over time are important, an extended period simulation

is fitting. This type of analysis allows for the filling and draining of tanks, opening and

dosing of regulating valves, and changing of pressures and flow rates throughout the

system in response to varying demand conditions.



While a steady state model may tell whettter or not the system has the capability to meet

a certain average demand, an extended period simulation indicates whether or not the

system has the ability to provide aa:::eptable levels of service over a period of minutes,

hours, or days. Extended period simulations can also be used for energy oonsumption

and cost studies, as well as water quality Il'l<XSeling.

Data requirements for extended period simulations are greater than for steady state

runs. In addition to the infonnation reqUired by a steady state model, the user also

needs to detennine water usage patterns, more detailed tank information, and

operational rules for pumps and valves.

3.4 Reaction Rate Model (Constituent Analysis)

The Cybemet software incorporates a reaction model, which reoognizes that the growth or decay

of a substance is driven by reactions occurring both within the bulk flow oomponent and with the

material along the pipe wall. The model uses first order kinetics to simulate the wall and bulk

reactions.

The expression for the general substance decay rate model for each link, i, is given below:

(3.4)

where kb = first-order bulk reaction rate oonstant, 1/5

w= substance concentration in bulk flow, mass/ff, mass/m
3

kr = mass transfer coeffident between bulk flow and pipe wall, fcjs, m/s

Rm=hydraulic radius of pipe (Diameter / 4 ), ft, m

Cwi = substance concentration at the wall, mass/ ff, mass/ m
3
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Assuming that the rate of reaction at the wall is first order and that no net accumulation of

material ocx:urs over the time step, the mass balance at the wall is given by:

(3.5)

where kw is a wall reaction rate amstant (ft/s, mjs).

SolVing for the wall concentration and substituting into equation 3.4 results in the general first

order reaction rate expression for substance decay:

(3.6)

(3.7)

where K Is an overall rate constant equal to:

kwkrK=kh +----.:....--
Rh;Ckw+kr )

It follows that dropping the negative sign ahead of K in equation (3.6) will model the growth of a

substance, with mass transfer from the pipe wall to the bulk flow.

3.5 Discrete Volume Method (DVEM) Algorithm

The Cybernet software uses the discrete volume-element method (DVEM), which is based on a

plug-flow reactor assumption (Haestad, 1998). The plug flow model accounts for advectlve

transport and the kinetics of the constituent reactions within the plug. According to the physical

plug flow reactor model, each reactor plug would be advected through the system and

composited with incoming plugs at flow-receiVing nodes. In the Eulerian DVEM numerical

mocleling scheme this plug movement is simulated by transferring substance concentration state

from one discrete volurne-element (a "plug'1 to the next adjacent volume-element along the

direction of flow.

The DVEM proceeds by sulxlividing each link in the network into a number of equal sized

elements at every hydraulic event (i.e. a single extended period simulation time step duration in
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which flow and velocity patterns are assumed to remain constant) in the simulation. To preserve

accuracy the volumetJic element for each link over the duration of every hydraulic event must be

correctly computed To this end, the methodology is parameterized by the quality time step

parameter. To ensure that fluid is not transported beyond the confines of any link within a single

analytical step, the total link volume must be less than the product of link discharge and time

step. It follows that the time step cannot exceed the shortest travel time through any network

link over the analysis interval.

The constituent mass is propagated through the system network over each water quality time

step, in four phases:

1. Kinetic reaction - the mass concentration undergoes a kinetic concentration change by

applying the kinetic reaction function;

2. Nodal mixing - constituent mass and incoming volumes are mixed at nodes;

3. Advection - constituent mass is transferred between volume-elements; and,

4. Allocation - nodal mass is assigned to the first volume element of all outgoing links.

- 12-
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4.0 DATA COLLECTION

4.1 General

In order to apply the theory as described in O1apter II, a distribution system had to be selected.

The Town of Fargo, Oklahoma was selected because of its modest size and the functionality of all

of the components of a typical distribution system. Figure 4.1 identifies the topographical

features present if the Fargo area. The general lay of the land slopes from the south to the

north- northeast.
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Figure 4.1: U.S.G.S. Topographic Map of Fargo
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The highest part of town is in the southwest area in which the elevated storage tank is located;

this is typical for most towns of Oklahoma in which the elevated storage tank is located at the

topographical high point in town.

4.2 Survey

As with any engineering project it is important to determine the surveying requirements to

provide for accurate representation of the field parameters. It was deemed appropriate to

physically perform an elevation survey across town, in lieu of, trying to interpolate surface

elevations from the U.S.G.S. quadrangle map. An elevation survey was performed using a Nikon

automatic Level, and Philadelphia rod. The survey was based on an assumed elevation, as the

actual elevation was not critical, and a loop was performed, by taking rod readings at each

intersection. A summary of the rod readings and a map of the spot elevations are contained

within the appendix.

4.3 Physical Characteristics Audit

After the survey data was collected, a complete review of the physical characteristics of the water

distribution system was completed with the assistance the towns Water Superintendent. Items

to be considered were pipe sizes, location, age and material; water well location, capacity,

pumping aJrves and any pressure switches; elevated storage tank size, location, bowl and

overflow elevations; chlorinator location, capadty, and configuration. A complete water atlas of

the distribution system is identified in Agure 4.2.

4.4 Water Use Demands

With the acknowledgement of the physical characteristics of the distribution system, the next

vital step was to determine the daily water demands throughout the system. With the assistance

of the Town Oerl< and the Water Superintendent, a printout of the monthly water use records

(December 1997) was reviewed and compared to the physical location of each meter in
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Figure 4.2: Town of Fargo Water Distribution System

town. This was completed in order to correlate meter locations and monthly uses records

spatially throughout the system. With the monthly water consumption record an average daily

demand could be calQJlated for each meter. (This is the best available information that could be

collected within the budget oonstraints of this project. More accurate daily rea:>rds could be

generated, if digital recording devices could be placed at each water meter location, so a daily

demand QJrve could be generated for each user). Appendix B contains the water use records for

the month in which the average daily demands were calculated, as well as water use summaries
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for peak months. Comparing the selected month to the peak months, a peaking factor can then

be calculated to evaluate the system under peak month conditions.

4.5 Pressure and Flow Characteristics

To simulate the pressure and flow characteristics of the system, field test had to be perfonned at

various locations throughout town. The simplest and most reliable way to detennine the

pressure gradient throughout the system was the placement of analog pressure gauges at

various points within the system. In order to detennine the water surface elevation in the

elevated storage tank the analog gauge was initially placed at the fire hydrant adjacent to the

tank. Additional readings were then cotlected throughout the system. Once static pressure

readings were collected throughout the system, fire flow simulations were perfonned and

residual pressures were observed. UJXln model development these residual pressures could be

compared to the simulated fire flow results.

4.6 Water Quality Concerns

Also of interest was the addition of chlorine into the distribution system. Chlorine is used as a

disinfectant, and as required by the Oklahoma Department of Environmental Quality (ODEQ) a

minimum residual of 0.2 ppm, shall be maintained at distant points within the system. Also a

residual of 1.00 ppm shall be maintained at the point leaVing the treatment fadlity. In order to

insure that the town maintains compliance with ODEQ requirements, an inspection of the

chlorination system was completed. At the well house the town injects a water-chlorine solution

by the use of a small chlorinator pump. The solution has between 10% and 15% total free

dllorine, depending upon storage length and temperature. By introducing the effect of the

chlorine in the computer simulation, the town will be able to effldently calibrate the chlorinator

for optimal operation on a cost basis, while maintaining ODEQ requirements. In order to model

the effect of the introduction of chlorine into the system, samples were collected at fire hydrants

and outdoor taps throughout town, as well as, at the weI/house where it is injected.

- 16-
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5.0 MODEL DEVELOPMENT AND CALIBRATION

5.1 Overview

Upon completion of data rollection, it was now time to begin model development. Cybernet 3.1,

by Haestad Methods Inc., was selected as the preferred modeling software, primarily for its ease

of use and the Graphical User Interface (GUI). The Cybemet software runs inside of the

AutoCAD software package, whidl provides for aocurate model development. Two very

important phases for water distribution system modeling are development and calibration. Model

development ronsists of simulating the characteristics of a water distribution system by using at

least three parameters, piping network, water use demands, and water storage or source. A

fourth parameter of interest, for ttle purposes of this study, is the amount, and point source of

the injection of dllorine. Once all parameters have been defined in the model, and a successful

model run has been completed, the modeler needs to compare the results with actual real world

ronditions. TIle "tweaking" of the model to simulate real world oonditions is known as

calibration, the second is phase. A description of eadl activity for model development and

calibration is described in more detail in the following sections.

5.2 Model Development

Model development requires the input of four parameters and tl1eir associated functions, piping

networ1<, water use demands, water storage/source, and water quality. Earn of these four

parameters is critical in the development of the model and are Independent variables with

respect to each other.
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~ ewi.!l9 Network

When most people think of a water distribution system they imagine the piping network.

The piping network consists of the links and nodes (pipes and tee or crosses) when

intertwined together complete the network. The software allows the modeler to

graphically draw the piping network by the use of links and nodes. Nodes may be

junction points, or critical points (such as fire hydrants) in the system where the modeler

may want specific information. Each link (pipe segment) will have two nodes whidl are

used to described its beginning and ending point The nodes are assigned spatially with

X, Y, and Z coordinates. The links are further defined by pipe diameter and the Hazen

Williams "c" factor. Check valves may be placed along the link to define the flow path

through a pipe segment. The software also allows for the placement of various valves, in

lieu of junction nodes, these include flow control, pressure sustaining, and pressure

redudng, to name a few.

The Town of Fargo's piping network is very modest, and can easily be inoorporated into

the mcx:Iel. The system consists of two, three, four and six inch PVC pipe. An inventory

of earn pipe size is identified in Table 5.1

Table 5.1: Pipe Inventory

Pipe Diameter Length (approximate)

2 inch 3,766

3 inch 720

4 ind1 5,534

6 inch 16,758

Total Length 26,na
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The developed model incorporate 97 pipe segments (links), and 83 junction nodes. A

graphical representation of the model is identified in Figure 5.1. Of the 83 junction

nodes, only a select few are labeledl as these will be used for calibration purposes.

l

Figure 5.1: Computer Model of Fargo Water Distribution System
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5.2.2 Water~ Demands

Water use demands are designated in the model at junction node locations. Each

junction is assigned a spedfic rate of flow (gallons per minute) and a flow pattern. The

flow pattern may be represented by a sinusoidal wave to mimic morning, afternoon, and
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evening patterns (Nelson, 1983). To determine the actual water use pattern, a digital

reoording device would be required to monitor flow. For the Town of Fargo water

distribution system, this was not practical or available. Therefore, it was assumed that

the water use patterns were fixed, or a constant flow. This is one of the limitations,

however, a good representation of water use demands can be calOJlated for each

junction node. The December 1997 water meter records were reviewed with the town,

and allocated spatially across town acmrding to the associated meter location. Then

earn meter reoord was oonverted from a monthly total to an average gallon per minute

demand. To simulate the spatial variability the town was broken up into several nodal

areas defined at the street intersections. Each nodal area oontained one half of a block

in each direction from the intersection. The calaJlated average gallon per minute

demands oontained within ead1 nodal area was summed, and assigned to the models

junction node which represents the total gallon per minute demand of the nodal area.

5.2.J warer: Storage/Source

With the extraction of water from the model (water use demands) the system needed to

provide for an input source. This is usually completed be a pump and storage tank

system. The Town of Fargo's water system is proVided potable water by two

groundwater wells, which are piped directly to an elevated storage tank.. Only one of the

water wells is used oontinuously, while the other is used during peak-day oonditions.

Thus, to simulate the groundwater well and elevated storage tank system, the model

incorporates a reservoir, 90 gpm pump and 125,OOO""98l1on storage tank. The reservoir

is used to simulate the groundwater basin, while the pump and storage tank represents

physical characteristics.
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.5.2...1 w.ater Quality

The introcluetion of liquid chlorine into the system for disinfection purposes is aitical in

order to maintain a safe potable water supply. The town currently injects a liquid based

chlorine solution into the system at the well house. The chlorine concentration

throughout the system will vary depending upon temperature, water use demands

throughout the system and initial ronrentration. Chlorine Is only introduced into the

system when the water well is active. In order to model this parameter effectively, the

reservoir (groundwater basin) is assumed to have a constant dllorine oonstituent SOUrc:E

of 1.7 ppm. In an extended simulation model, the elevation of the water storage tank

will drop, which turns on the water \Nell pump. The pump fills the elevated tank with the

d'llorinated water until the shut-off point has been achieved. Two decay parameters,

bulk reaction and wall reaction, have been incorporated Into the model as Indicated in

the previous chapters. The bulk decay parameter is the time rate of decay for the

chlorine amstituent in water, while the wall reaction is the rate of decay of the chlorine

with respect to the pipe or tank material.

5.3 Calibration

To achieve model calibration, an iterative process is performed to validate field-collected data

against simulated results. Model parameters sud1 as, pipe roughness, water use demand

patterns, and bulk and wall reaction ronstants are varied to achieve the desired result. Once the

parameters have been adjusted to effectively simulate real world conditions, the modeler is free

to perform "what-if' scenarios within the limitations of the model. For the purpose of this study,

simulated model results that are within 5% of the measured values will be considered calibrated.
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6.0 RESULTS AND DISCUSSION

6.1 Results of Analyses

The following sections present the results of the pressure and water quality analyses. several

model runs were completed dUring model calibration and are jndlJdecj within the appendix.

Water pressures and chlorine samples were collected on two different cxx:asions to validate the

effect of the model based upon initial site conditions.

6.1.1 ~~Averaqe~ pressures

One of the main objectives of this study was to develop a oomputer simulation model to

mimic real world measurements. Table 6.1 compares field record pressures at all of the

fire hydrants within the system to modeled pressures.

Table 6.1: Pressure Comparison, Model vs. Measured

Node Measured Simulated Percent
Designation Pressure (psj) Pressure (psi) Difference

J-2 51 51.39 0.38%

)-3 53 53.36 0.34%

)-8 52 53.72 1.63%

]-13 60 59.28 0.60%

J-20 59 59.56 0.47%

)-23 58 58.39 0.34%

)-25 55 56.10 0.99%

]-26 56 56.36 0.32%

J-38 57 58.80 1.55%

)-39 50 50.72 0.71%

J-43 48 49.19 1.22%

]-48 56 57.65 1.45%

)-51 52 54.12 2.00%

)-59 46 45.93 0.08%
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To rompare the model results with the measured results a calOJlation of the percent

difference was oompleted for each nodal point. The percent difference was calQJlated

aa:ording to Equation 6.1.

la-bl
%D=-'-l xlOO

a+b
(Equation 6.1)

Figure 6.1 graphically depicts the pressure contours across town as developed by the

model. The pressure rontours shown are set a 2.5 psi interval.

--",'--'">:'(!'---_. - -

Figure 6.1: Average Day Pressure
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2:.U ~ Quality Analysjs

Water quality is very difficult to model throughout a water distribution system, the

variables indude; the initial constituent roncentration, the bulk reaction oonstant, Kt" the

wall reaction ronstant, Kw, and the water use demand patterns. Upon calibration of the

model for steady-state ronditions, an extended simulation was warranted in order to

model the chlorine decay throughout the system. The Cybernet software is very user­

friendly and an extended simulation can be easily run, once the mode has been

calibrated.

To simulate the input of chlorine into the system, the model was setup up to draw from a

oonstant reservoir source with a ooncentration of 1.7 ppm, and was pumped into the

elevated storage tank and then distributed throughout the system. The reservoir was set

to a ronstant 1.7 ppm to rorrelate with the measured, free dllorine, at the wellhouse.

With a measured ooncentration of 1.7 ppm at the input SOUrcE, the only other variables

that need to be calibrated were the bulk, I<t>, and wall reaction, Kw, oonstants. Initially,

Kt, was set to 0.55 per day, while values for Kw ranged from 0 to 1.5, as Rossman

deducted in his Cherry Hills study (Rossman, 1994). The simulation resulted in a growth

of the ronstituent and no equilibrium rondition oould be achieved. As an alternative, the

inverse of the above constants were ina>rporated and a simulation was oompleted. The

results of this simulation showed a decrease in the constituent ooncentration but no

variability between varying Kw values.

With the above varying simulation results, the software developers were contacted and it

was contlrmed that both the bulk and wall constants would be negative in number, thus

indicating a decay in the ronstituent. Also, in lieu of using the bulk dllorine decay as

determined in previous studies, grab samples were collected and monitored over a 1­

week period. The grab samples were measured daily for free d1lorine, with no apparent
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decay, so the bulk reaction, Ko, was assigned values of -0.05, -0.075, -0.1 and -0.5.

Values of the wall reaction, Kw, were assigned -1.0 and -2.0 for the bulk reaction run of

-0.1, but was set at 0 for the other runs. In order to achieve equilibrium oonditions the

model runs were computed for a 30-(jay simulation period. In reviewing tile model

results, it was apparent, that the wall reaction constant should best be set to 0, for the

constituent decay was too rapid and equilibrium could not be achieved. The remaining

model runs, showed that the constituent had achieved equilibrium wltilin a 221-hour

simulation period. The length of this equilibrium period is significant, because under the

average day demand scenario with no apparent chlorine contained within the system, it

will take a minimum of 10 days to effectively ctllorinate Fargo's water system. Table 6.2

identifies the comparative values of the measured and simulated chlorine concentration

for the model with Ko = -0.5, and I<w =0.

Table 6.2: Chlorine Concentrations. Measured vs. Actual

Node Designation Measured (mqlL) Simulated (rnqIL) Percent Difference

J-2 1.3 1.3 0%

J-17 1.2 1.2 0%

J-25 1.2 1.1 4.35%

J-26 1.3 1.2 4%

J-74 1.3 1.3 0%

J-75 1.2 1.3 4%

J-82 1.2 1.3 4%

J-87 1.4 1.3 3.7%

Figure 6.2 graphically depicts the calOJlated chlorine concentrations across town,

compared to the measured values.



Figure 6.2: Calculated Residual Chlorine Concentrations
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7.0 SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

7.1 Summary

The Town of Fargo's water distribution system is relatively modest oompared to larger systems

that are seen in Stillwater or Enid. By oomparison, Fargo's system oontains approximately 5

miles of distribution system piping, while Enid's system oontains more than 235 miles. Although

the systems vary in size the system oomponents are very similar. Both systems oontain elevated

storage tanks, water wells, meters, valves and fire hydrants.

With the different oomponents oontained in a water distribution system, and the varying water

use demands, it can be a very tedious task to estimate pressure and water quality parameters

system wide. With the implementation of desktop oomputers and software development, this

task of predicating of pressure and water quality system wide has been greatly enhanced. The

Cybemet 3.1 software developed by Haestad Methods, Inc., as used for this study, can provide

very realistic simulations and "what-W' scenarios at the dick of a button.

With the use of the software, the Town of Fargo's distribution was modeled for average pressure

and water quality analysis. The model was calibrated by adjusting system parameters to provide

the "best possible fIt" to the measured oonditions.

7.2 Discussion of Research Findings

With the review of all of the known system parameters, such as, water use demand, surface

elevations, pipe sizes and lengths, and elevated storage tank dimensions a oomputer model was

developed to simulate the Fargo water distribution system. The goal of the study was to develop
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and calibrate a model that the town's Water Superintendent rould use to perfonn ''what-Jr'

SCEnarios, for system expansion or fire flow analysis. several papers and software packages

have been developed and published over the last decade, and with the advancement of the

Graphical User Interface model development, OJrrent models are very user-friendly and flexible.

Prior to the OJrrent software programs, engineers had to hard cxx:le computer programs for

various alternatives. To validate the developed computer mode, calibration needs to be

performed to verify model results with measured values.

7.3 Conclusions

The developed model is well within the acceptable limits of aa:uracy «5%) for steady-state

average day pressure and chlorine residuals. The model may be used to predict average day and

peak clay pressure contours based upon best available information (Comparing the initial

December 1997 water use data with the August 1998 water use date an average peak day factor

of 3.44 can be applied to the model). Umitations exist in the model as a result of the

instantaneous (single point) data rollection that was perfonned. The model may be further

refined to provide dynamic results, by collecting data using time-based digital recording devices,

to measure pressure, flow, and chlorine residuals.

7.4 Recommendations

Engineers are trained to be problem solvers, and therefore have an instinctive desire to strive for

the best possible solution for any given problem. However, one key factor in detennining the

best possible solution is project funding. For the Town of Fargo, with their modest distribution

system and budget, this study warranted the use of simple analog gauges, a HAQi rolor wheel

test kit, and monthly water use demands. The results of this study are therefore limited by the

available resources.
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The Cybemet software is very flexible and can handle various parameters, and extended

simulation modes. For one example, flow control valves can be modeled for on-off states based

on nodal pressures or oonstituent concentration. The base model has been developed for the

Fargo distribution system, but further study needs to be completed, In order to fully model the

entire system for various states. In order to oomplete this task several digital recorders need to

be placed system wide to measure water pressure and flow, as well as, chlorine concentrations.

The town will need to acquire grant funding to bring this project to maturity, but for a system of

this size, is the funding really warranted? Therefore, the town should periodically compare the

mooel with future collected data and refine as appropriate.

7.5 Conduding Comment

The Cybemet software is a valuable tool in determining system wide pressures and water quality

analysis. As with any modeling software, the best possible solutions are achieved within the

oonstraints of the available data.
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APPENDIX A

Town of Fargo Water Meter Readings



*~. Normal & Estimated Account Readings ***
p. -8illing Us~ge Report (TOWN Of FARGO)
M Bk Wseq Acct# Acct Name

Mon Dec 2~, 1997 4:24pm
Current Usage' Type

================~===~============================~===========~=======~==~;=====:

1-01-001A-000002
1-01-002A-094018

[:8t:88~~=8888~t
1-01-005A-000062
1-0 1-00S.~-082697

1-01-006A-000007
1-01-007A-007000
1-01-007A-007004
1-01-007A-007006
1-01-008A-000063
1-01-008A-052096
1-01-009A-000064
1'-01-0 lOA-000097
1-01-011A-000098
1-01-012A-000099
1-01-013A-000100
1-01-014A-04·0397
1-01-015A-020196
1-01-016A-000083
1-01-017A-000084
1-01-017A-000082
1-Ol-018A-050896
1-01-019A-000086
1-Ol-020A-000087
:!'-O;,-021A-000088
1-01-022A-000089
1-01-024A-000090
1-01-025A-070194
1-01-026A-000152
1-01-027A-000147
2-01-028A-000155
1-01-029a-940208
1-01-030A-070595
1-01-031A-000040
1-01-032A-I01997
1-01-033A-000070
1-01-034A-940404
1-01-034A-010197
1-01-034a-007897
1-01-035A-010995
1-01-037A-000017
1-01-038A-001050
1-01-039A-000092
1-01-042A-000095
1-01-042a-940722
l-01-043A-000IOl
1-01-043A-070795
1-" 1-044A-000042
1- i-045A-000109
1- 1-046A-000015
1- l-047A-000I10
1- 1-048A-000113
1- 1-049A-000115
1- L-050A-000019
1- c-052A-OOOl:i7
1 ;-053A-094019

READ. J. W. (DUB) I
FARMER. BILLY ~

CROUSE, DWIGHT ..
NOREUIL. RON l'
PEEBLES, TONY":?
ALLISON. TONY ~

REASONER. MARY ANN 7
WINGO TRAILOR PARK,lo
RAULSTON, RANDY q
BOJORCUES. HECTOR el
HARRINGTON, JAMES D. \~
HARRINGTON. JAMES"
CARTER. BILL ~'>
CURRIOR, TROY f-)"
WHITE, TOM ,4-
CRAIG.. TED IV

WAUHOB. LEE n
JENKINS, TERRYI~
NICHOLS, DANNY p>
HARRELL, CLYDE\~

WALKER, BIlLIE~\

ARMSTRONG, lEE~~

GIRTON, DUSTY tt-I("

CROUSE, EDWIN 'P;'
WOODS. ALS I E '1h
NORMAN, CHLOE~
BRUNSON ij2, RICK'u
HUTCHISON, BARBARA~
rOAlE. SANDRA'iJI.
METHODIST CHURCH #2 ~l

BRUNSON #1, RICK '/;'/
METHODIST CHURCH #1 :~t-­
SHERMAN. lU E.~

EVERETT, ALlEN~~

KEEPER, JOHN ~~
CRITES, TERf":Y~t.

LARKEY, DAIL ")1
HOWARD. RANDY '!'I
FARRER. LOUIE 4'(
SEMMEL, REBEKAH~~
WALLIS, BUFFY ~~

ASHPAUGH, MELODIE4V
WOLGAMOTT, TERR~
FAUST, L YDlA -t:>
CARSON. CHRI S tr;-
SOR TH, ROD lH,
ALLISON, TONY~
COOK, JUDY'n
MADSEN, B08~

RASE. WIlBER'SU
ADAMS. SHAWN 4)1
MINNICK. LESLI~
REININGER, DON $7
WADE, KENNETH ~~~
CRABTREE, JOHN 5'" J

CROUSE, GLENN 5't,
DAVIS, KEf'INETH 0

- 34 -

614920
581880
932190
583620
996820
187920
854340
%96500

45590
364910
385490
526740
;;:91110
755SS0
688370
989960
886190

32180
238030
550160
620520
~5990

555190
228290
335950
192970
466840
405750
.<111200

44970
954050
152740
972130

84210
793720
305580
417890
5512,30
463260
S62420
372640
582040
427420
354400
509660
805880
943120
255320
553950
653640
728010
533450
631140
241950
768730

51720
565580

3780 M*
22240 M~'

2280 1'1'"o 1'1
29,50 M*

o N
. .4 8·S-Et-.., ~1 '*'
~QO M*

4060 M;t:

3330 M'"
4810 1'1*
7510 M'"
6590 M*
3730 M*

20890 1'1*
2980 M*
1940 N

680 M*
1110 M*
1320 MO<'

4620 1'1*
o N

6750 1'1*
5720 N
1380 N
1330 N

o N
1120 M"­
9080 M*

o N
6730 M*

460 M:t:

1930 N
8230 M:~

4400 M'"
-8640 N
12570 M*

3160 r--i*
4550 M:I=
6140 N
3440 r1*
6630 M:r.
2940 M:!'
1600 N
2570 M*
4160 M:t
5200 i"1:r.
1350 M>:
3960 1'1·<
1880 M't:
1420 M*
270 N

l870 1'1*
2500 1'1'"
4710 M*

o N
5030 [1.<



,~~ Normal & Estimated A~~ount Readin8s *z~

j'l",,-l1illing Usage Reort (TOWN Of FARGO)
M Bk WS~q A8ctH AceL NamS

Mon DI;c 29. 19"ti' 4: 24prli
Cu,r ",nt Usag~ Type

"

i-Ol-OS4A-OOOC38
1-\-'1.--O:,4A-0108~b

i -'J .. "(j~) 'I ~J - 1 10195
1-Ol-,')~5A-012595

: -Ol-Gt,.':jA-OS319:,
1-01-057A-OOOl18
1-01-058A-020596
1-(}1-0S9':-'-000119
1-01-000A-02069v
1-01-0':,1 P;-OOOI2':.
'~ -Ol-Oc2A~000031

] -(,1 -063A- 000033
1-01-0&41"1-000126
1-01. -Ot',SA--000032
1-v.!.. -lJ6C",,-:'\ -IJ0012?
1-01-0t>7A-940812
", -(i'J '-<)68A-OOOOIO
1-01-069~~-OOO128
.i.-(;1-070A-000129
.1 -(..j. 'J7~ 1"'\ ... 0000/ 7

l-C"I-Q7:?{,-O(IOOJ7
1·'. '1 -,,, 7](.\ -000) 0::
l-C 1-07 4A-OOOIO:,~

1-Ql"075A-OOOl04
1-('] -:)76A-OOOI0~o

1-(,] -"j7 IA-OOOO:?9
..l '.'_'.l,. .~),; c:/.~ - 000 1 \/t...
1-()} -~";/9A-000107

t -':1- 07'7<l-9~,0405
1-01-08(.'A-OO ,163
1-01-080b'·O'?229'7
1- 'v 1- C!o 1 A -00003/)
1-Ol-082A-000108
1-(il-08?b-0620C,7
1- () ~ --083A-O:30196
1-Ol-084A-OOOO:,2
l·O-~-OB 5A-000021
1-OI-086a-00004c:.
1-01 -Ut'.·,;::, - 000060
1-01-087A-OOOOSO
t - I) 1. -1/88(1-0000(', 5
I-vl'-089A-OOOObE,
1-01-090A-')0006 7
1·-\.:1~ (J'.;ill4'··(..>0(.>()c-.;:;

l-QI--0g2A-00009t,
;:'-01-094A-000043
1-0 1-09~A-';;'<l18Ci<:

1-1) 1 - OS'S':'-OOO(,'O'1
1-') l -0'''':'",-0701 ')7
l-t'i1-()C)b3-051:,9b

1-') j--098A-OOOQ'?O
1 -,-, I o ':}':) A.. <:'; 4 06-:)';)
l-v1-100A-0000ESl
1-(\1-10lA-000148
]-,,~ .. c~):::,C.'-OOOl"'"

1-')1--103A-000150

JOHNSON> J AN.:>. >~
PATTON. DORIS (pr
U,OlJ5E, Dl-JI GH1';:'\
PATTON. NEAL (.;.b

ElELLOW"'. FAY (,.'Z­

DORR. GLENN CD~

AND TIRE CENTER, F;ClRGO ""UTO SA"''­
MILLER. 5HEILA~~
ALL! SON, TONY (, (,
FARGO FOUIHAIN. Hall, Y HAINESc.,1
FARMERS co-op ASSI~ _ ,vt
BEAVERS, HENERY "''1
FAR~lERS co-op ';>'~':',r'o\ .Ie:.
FARMERS co-op AS5N,~l

l.-IIL8ER5 GARAGE. -Y2-
STEINERT BUILDING. FLOYD srEIN11
AGRI FARM SUPPLY 112,-Zq-
FARGO. TOWN OF ,5
LA TT A'S A. T . I , ,7(,
JOHNSI'ON I";:-'~l INC, Ml"LI."N L7I
SHE~'KER[O _ JOHN ,'tJ
I:JOST OFF ICE., U" ~-.~
PIONEER TELEPHONE,~

HICKMAN. YVONNE el
COSGRAVE. BE1'lY eL
FARGO SCHOOL SYSTEM ~1­

BRAWLer, i~tH 1;, b t
~JINDECKER, MR'3 FRED e"'5
WINDECKEP, GERALD 9b
FARGO SCHOOL ~,Y~~l':::'M. 8'1
LUTH I. CHUel\' e>e,
FARGO -:;,CH00L 2,Y':'I:M,~

NICKESON. LARRY~l

LUTHI CHUCI~ "{"Z­

U:>'JHAN. WAYNE <tD
WILCOXSON. FLOREr,ICt:qs,
COLVARD. CHERL,YN'itf­
xxxxxxx. }~XXXXXXX-­

COL\!{:lRD. SHERILYN"'lS­
GOFF. KRlS TI 9 (."
RANDAL'-. CHARLA 9(
r1LlREHHFn. FRAt-Il\L IN99>
SCHr---IEIDER. Or1EF-"e,
Fu",::r::.TRMI. SILL \b'O
METHODIST PARSONAGE .\0\
SUTHERS, SA~ZEE1D~

PREWC TT, ROGER 104­
YORE, ~ARL DAVIGCd1
vJHI~,t1AI'J. CRYS T,;L /D'S"
~JILLIAMS. MILDREG/Db

:.:' ~

VO, c: INDY /0/
MORRL." :=:,08 IO~
AULO, ~" /01
NICKLES . .11~NETI(O

\.JALl.ACE. MIK:: III
"Ar.:I-;ER. BETH !1'"2-

288920
;'150

b1240
426820
1'07710
87090

326450
636980
23743C

e9180
60]580
6':!S820
38~,9C'

646880
129100

31210
5090

18'1600
e1010

28755)
(-,2':;', i~'
:":''790

16950
341910
J8?Sc(t
<.f2:;':.?f,O
895130
22035<.J
120080
,,77;;'00
9?'~1980

7:<:4170
304 _u
437f3(,

7Y9i:.lD(J

':,400!:lO

842:;'60
429c70
/j895 0
38"7570
77:210
::71/~£j~

206240
':>23820
3492S0
c,t.7640

:,(,S40
::'(,J~,970

c' :'0780

L65560
.J1 344 0
':;773j'(.,

1227/0
:.Jc:2300
84250()
42.s47~i

5410
233U

71v
188U

2JO
940
950
480
250

4720
1 3000

4210
(J

2400
3050

1::0
1380
:<420

410
800

71C!
~80

2(/

2390
9~OO

:'850
090

2'12 1j

236~,,'

2111.i
1 (II,,)

J':I40

l~, v
2U

o
114~O

~e lJ
",21C'
2030

-:.12i.:
.:229':)
:,S,-,('
7.:1!'oO
3460
5::'4:)
~iZv

~l Z·')
2940
44 :,:...
25S0



.~~ Normal & Estimated Account Readings ~~*

Pre-Bill~ng US88e Report (TOWN Of FARGO)
M Bk Wseq Acct~ Acct Name

Mon Dec 29, 1997 4:24pm
Current Usage Type

~:~~:~~~::~;;;;~=~=;~~~~~~=~:~~~i;~=::===============;;~;;;;=~==:;;;===~:======

1-01-106A-000153 TAYLOR, MADlINEI/~ 580870 5970 M~

1-01-107A-000154 BRANSON, lELA III" 198270 4770 N
1-01-108A-OOooi2 NAZARENE CHURCH,/'",," 191390 300 N
1~01-109A-000073 REININGER, GLADYS/I? 258810 930 M~

1-01-110A-000111 WATKINS, A.T.ff9 302670 1510 M*
1-01-111A-000112 COULTER, ARBIE"' 189350 790 M*
1-01-112A-000114 FOALE, BRIAN I'Z.-O 436360 2920 M.'
1-01-113A-000120 HAMAKER, RAED~AN lzA 329860 390 M*
1-01-l14A-000022 E.Z. STOP, I'Z.Z--- 69360 5110 M*
1-01-115a-940108 DODD, JEF~ l~ 408810 1000 M~

1-01-116A-950228 RABE. lARRY lZ~ 619890 6330 N
1-01-117A-000122 MITCHELL, KERRY \z:5 945180 !:,420 M*
1-01-118A-000123 STEINERT, FLOYD~ 721120 1720 M~

1-01-119A-000124 WROTEN, ROBERT 11.-1 832920 4160 M~:

1·-01-120A-000130 KEIFER, LINCiA \1.>t> 919680 510 M:<
i.-01-2.::1a-020195 GARVIN, SCOTT I'Zfl 533450 2770 t·l*-
1-01-122A-129301 SHEPHERD, BAR8ARA\~C 848480 ~500 ~*

j -01-123A-OOOl31 STAHLMAN Ill. 110NTE I~\ 30270 5120 1'1*
1-01-123A-120595 SHEPERD, VICKY I~z.. 453950 6650 N
2.-01-12~A-000162 STAHLMAN ~2, MONT~\~~ 157180 0 N
1-01-125A-000161 STAHLMAN #3. r',ONTE i~4- 18860 0 N
1-01-126A-OOO:32 NAZAREN~ PARSONAGE.I~~ 480870 1650 N
1-01-126A-000200 WELLS, GERRY l~t.. 9790 3090 Mol:
1-0:-127A-000133 HOHWEIlER. PAULHIE ~~I 127300 790 r'1*
1-Ol-129A-000134 STAHLMAN, MONTE ~~ 109220 0 N
1-01-1298-000020 CONloJAY. r'IARTIN \V't 836810 7720 M*
1-01-130A-000055 Me C~SLIN. DENNIs/90 826050 3110 ~''''
1-Ol-131A-000056 LOONEY. JACK /'r't S,c,6870 ~.400 ~1*
1-01-132A-000057 HALL, GERALD/~ 809470 3960 M~
1-01-133A-OOOCJS8 BUTLER, WANDA/Q,3 335100 1540 M'"
1-01-13L'/:l-042297 SLOAN. KIM I~ 6t:·3580 :"::'80 M'"
1-01-135A-000059 !-JADE, STEPHEN c.l~ 2,4560 610 M~·
~ 01 -120A-03..O~ 19ACL. C"r'1aU, ltfCP "~o;,"oc, 0 r!
1-01-136a-071097 FARRAR. JINGER /~ ';7230 2030 r1~'

1-01-1381'1-000075 WADE, MARGARET 8.l-'r7 386900 '.. 430 M'"
1-01-138A-092597 FORBES, JEPEMOY I~ 343050 1230 M~

1-01-139A-000076 THOt1AS, MRS MEl'JINI11 403580 1820 M>.:
1-01-140i:l-050696 LANE, JUSTIN,S"'? 52'1760 2410 ~1'"

1-01--1<il;,-000079 FEll, i::MMITT/5"1 608160 3400 N
1-01 -1 42fO,-·000091 TAP 1A, JERR Y 1..;;'2- 900460 3900 ~1*
1-01-143A-000139 BORTH, HERMAr~ ,:;3 541340 270 11'"
1-Ol-144~I-000140 COPE. JOHN /54- E-;6~,130 4810 "''1;
1-01-145A-000141 SCHNEIDER, 8RUCE/~ 387940 1200 r1*
1-01-1461'-000142 JOHN2TON, MELVINIS-G.. 301920 5860 M*
1-0:-1'::"7':'-000ILI3 GL!::NN, RUTH 157 420:;160 2230 M-"
1-01-148A-000014 ABBOTT, r1IKE ,S-<e, 507380 2360 M'"
1-01-150.<:\-000144 JOHNSTON (F"ARM), r-IELvHII5"1 791·940 350 M'"
1-01-151k-000145 5TAHU1AN, LARRY/G:.O 352900 2820 r1'!'
1-Ol-152A-000146 STAHLMAN. STEVE/~I 848540 3790 M~

1-01·'153A-OCOOL.l KERCHNER, MRS. E.J.I(..Z.. 506440 2530 M"-
1-01-154A-OOOOOl F . F ,A, HOG B.'lRN , Ie,,;. ~ 208650 7840 M*-
1-01-1SSh-000025 F~RGO SCHOOL SYSTEM ,I %18aOO 7300 M*
1-01-1S6A-000026 FARGO SCHOOL SYSTEM,' 3539900 32300 M~

1-01-1~7A-000027 FARG8 SCHOOL SYSTXM,\v'" 277E;30 0 N
1-01-158A-00015& BAPTIST CHURCH,~1 ~74530 1100 M*
1-01-i.59A-000157 BAPTIST PARSONAG:::,\V'tJ 830~S'O 7320 M*
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z~~ Normal & Estimated Account Readings .~.

pr~-8illing Usage Report (TOWN Of FARGO)
M Sk WS&~ AcctN Acct Name

Man Dec 29, 1997
Current Usage

4: 24prn
Type

.~

~:;~:~:~::;~;;;;===;:~~~=;~~;;:=~~;~;~~l~~============;;;:;=====;:;;===~;=======
1-01-161A-070296 LENN!NGTON, MELO!)Y lIP 592810 1310 M~

1-01-162a-000039 BUTTLER, WENOY'~ 158710 1530 M*
1-01-164A-000lS8 FISHER, FOREST \~~ 267290 740 M*
1-01-16SA-000016 ALLEN, GARY \-I~ 668350 4680 M*
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Pre-Billing Summary Report (TOWN Of FARGO)

Pre-Billing Summary Page

This billing run was for AI~ Valid Accounts
Meter Reading Date: 07/21/98
Billing Date: 06/01/98
Dast Due Date: 08/10/98
Billing Cycle: M

Total Gallons Billed -.
Total Bills Printed .
Total Current Billing -.

OF WHICH ...
Total Past Due _.. ' .
Total Amount Due:Water .
Total Amou nt Due: Sewer' .
Total Amount Due:Garbage ~ .
Total Amount Due:Dumpster .
Total Amount Due:SW Fees _
Total Amount Due:Mileage .
Total Amount Due:Penalties .
Total Amount Due:Service Charge _
Total Amount Due:Return Charge _.
Total Amount Due:Miscellaneous .

---User-Defined Amounts--­
Recurring:
Non-Recurring:

===Overall Summary===
Total Accounts: 276
Current Billed: 188
Prior Billed: 0
Closed: 68
Inactive: 4
Zero ~ccounts: 19 ~

3 ,Olt., ~'-7~b

138
7,Scil.16

2,06E..08

4,:;'9.00
1,260.05

0.00
37.25
0.00

211.56
0.00
0_00
0.00

16'~ .65
211. S(;,

179
153
157

o
149

o
30

o
o
o

8
45

Total Meters:
Inactive:
Prior Billed:
UnRead:
Normal:
Estimated:
El<cessive:

Transfers:

197
4
o

14
66

o
114 :l:

o

- 38 -
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Pre-Billing Summary Report (TOWN Or FARGOj

Pre-Billing Summary P~ge
('

This billing run was for All Valid Accounts
Meter Reading riats: 08/24/98
Billing Date: 09/01/98
Past Due Date: 09/10/98
9:~ling Cycle: M

7o~al Gallons Billed,., .
Total 8ills Print&d ..
;o~al Current Billing .

OF WHICH ...
Total Past Due ~ .
Tota'l Amount Due :Water ." .
Total Amount Due:Sewep .
Total Amount Due: Garbage -: .
Total Amount Due:Dumpster .
Total Amount Due:SW Fees .
Total Amount Due:Mileage .
Total Amount Due:Penalties .
Total Amount Due:Service Charge .
Total Amount DU~:Return Charge .
Total Amount Due:Miscellaneous .

---User-Defined Amounts--­
Recurring:
Non-Recurring:

===Overall Summary===
Total Accounts: 277
Current Silled: 186
Prior Billed: 0
Closed: 68
Inactive: 4
Zero Accounts: 20 ~

Total Meters: 197
Inactive: 4
Pr ior Billed: 0
UnRead: 16
Normal: 58

~ Estimated: 0
Excessive: 120 '"-------
Transfers: C

2,916,114
186

8,339.90

2,964.18
3,418.96 176

441.00 147
1 ,21S .0:, lSi

C).DO 0
30.00 144

0.00 0
2t:J tl . ,,"1 .3?

0.00 0
0.00 v
0.00 0

169.65 £<
264.71 SO

/
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Pre-Billing Summary Report (TOWN Of FARGO)

-r - ~.

Pre-Billing Summary Page:·

1,993.77
2.363.45 174

436.00 146
1.173.05 153

0.00 0
37.25 149

0.00 0
lS4.6e ~4

0.00 (;

0.00 0 S~
a.oo (; ...-.

103.43 :, "C.

194. :'8 'Jl .. ,
~io...

r
S'
.~

===Overall Summary===
Total Accounts: 236
Current Billed: 181
Prior Billed: 0
Closed: 31
Inactive: 13
Zero Accounts: 12 *

OF WHICH ...
Total Past Due .
ictal Amount Due:Water .
Total Amount Due:Sewer : .
rotal Amount. Due:Garbage :.~
Total Amount Due:Dumpster .
fotal Amount Due:SW Fees .
fotal Amount Due:Mileage ..· .
fatal Amount Due:Penalties .
fotal Amount Due: Service Charge .
'o~al Amount Due:Return Charg~ .
fatal Amoun~ Due:Miscellaneous .

---User-Defined Amounts--­
Recurring:
Non-Recurring:

1 ;;; billing run was for 'All V~did Accounts
Me~er Reading Date: 09/24/96
Billing Date: 10/01/96
Past Due Date: 10/10/96

;;;;;";~~;;~;r~~~;~d· c::~)
Total Current Bllll.ng " ~. . 160 .20 ..,/':.--­,._----

Tctal !"',eters:
Inactive:
Prior Billed:
UnRead:
Normal:
Estimated:
excessive:

193
12
a
9

69
o

63 *
... Transfers:
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re-8illing Summary Report (TOWN Of FARGO)

r~-8illing Summa~y Page

"l billing r'un was fo.r All Val·id Accounts
_ .er Readi n9 Date;' 08/20/96
illing Date: 09/0l/96
ast Due Date: 09/10/96
111ing Cycle: M

Thu

otal Gallons 8111~d .
~tal Bills Printed , .. , .
otal Curren~ Billing .

= WHICH .. ,
~tal Pa~t Du~ , .
Jtal Amount Oue:Water .. , ','
Jtal Amount Due: Sewer .. , . , , , .
)tal Amount Due:Garbage , ,~

Jtal Amount Due:Dumpster , .
)tsl Amount Due:SW Fees, .
)tal Amount Due: Milea9~ ', .
>tal Amount Oue:Penalties , .
)tal Amount DU~:Service Charge .
ltal Amount Oue:Return Charge .
)tal Amount Due:Miscellaneous _ ..

---User-Defined Amounts--­
Recurring:
Non-Recurring:

===Overall Summary:::
Total Accoun~s:' 235
Current Silled: 181
Prior Billed: 0
Closed: 31
Inactiv'e: 12
Zero Accounts: 12

1 ,099,401
181

6,777.14

2.543.76
2,:345.72

447.0Q
1.208.60

0.00
37.75

0.00
194.31

0,0·)
O.0!..J
0.00

68.d:':.
194 . ~il

173
149
155 '

o
151

o
31

()

"
37

Tetal Meters:
Inactive:
Prior Billed:
UnRead:
Norrral:
::qtimated:
Excessive:

_ Transfers:

193
12
o
9

49
o

123 '"

o
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Pre-Billing SummarY Report (TOWN Of FARGO)

Pre-Billing Summary Page
,

-is bi11ino run was for AllVaUd Accounts
~ter Reading Date: 07/23/96
Billing Date: 08/01/96
Past Due Date: 08/10/96
8illing Cycle: M

~2am

Total Gallons Billed ' .
TotalB ills Pr i n t e d=.--.....-.------~ .,
Total Current Billing, _.....,....,._~_..

2,225 :810~
180

6,63.6'.80

68.83
152.79

OF WHICH ...
Total Past Due...................... '1,7'11.62

--Total Amount Due:Water ,.......... / :,,009.59
Total Amount Due:Sewer / 444.00
Total Amount Due:Garbage : .. // 1,201.10
Tota~. Amou nt Due: Dumpster /.' 0 .00
Tota~ Amount Due.SW Fees .. ,..... 37.50
Total Amount Due:Mileage.... .... 0.00
Total Amount 'Due:Pene.lties.......... 152.79
Total Amount Due:Service Charge..... 0.00
Total Amount Due:Return Charge...... 0.00
Total Amount Due:Miscellaneous...... 0.00

---User-Defined Amounts---
Re:::urT'ing:
Non-Recurring:

===Overall Summary===
Total 'Accounts: 235
Current Billed: 180
Prior Billed: 0
Closed: 31
Inactive: 13
Zero Accounts: 12 *

148
lS~

o
150

o
27

o
o
o

4
33

Total Meters:
Inactive:
PT'iOi. Billed:
UnRead:
Normal:
Estima'C.ed:
~xcessive:

Transfers:

193
13
o
9

78
o

93 ~
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APPENDIX B

Elevation Survey
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Fargo Elevation Survey 12-5-98
Assumed Elevation of 100.00 at point 1 Painted 8M

Point No. Elevation ill Rod Point No. Elevation ill Rod
1 100 102.8 2.8 30 102.54 3.85
2 93.92 8.88 31 96.91 5.63
3 91.25 11.55 32 91.74 10.8
3 91.33 0.08 33 101.16 1.38
4 88.74 2.59 33 113.46 12.3
5 85.51 5.82 34 106.56 6.9
6 83.33 8 34 111.12 4.56
6 88.28 4.95 35 99.82 11.3
7 83.03 5.25 36 93.69 17.43
8 87 1.28 36 98.54 4.85
8 97.2 10.2 37 93.63 4.71
9 91.2 6 38 90.76 7.78
10 95.16 2.04 39 85.94 12.6
10 106.81 11.65 39 89.99 4.05
11 98.63 8.18 40 85.36 4.63
12 103.16 3.65 41 61.09 8.9
13 105.71 1.1 41 86.77 7.68
13 121.03 15.32 42 82.57 6.2
14 113.65 7.38 43 83.16 5.61
15 115.75 5.28 44 85.27 3.5
16 114.11 6.92 44 95.77 10.5
17 103.03 18 45 89.34 6.43
17 103.1 0.07 46 90.58 5.19
18 98.2 4.9 47 89.4 6.37
19 95.17 7.93 48 89.97 5.8
20 92.4 10.7 48 95.22 5.25
20 93.87 1.47 49 92.57 2.65
21 84.33 9.54 50 85.52 9.7
21 90.01 3.85 51 83.52 11.7
22 84.33 5.68 50 90.22 4.7
23 87.51 2.5 52 88.28 1.94
23 101.61 14.1 53 84.6 5.62
24 92.31 9.3 54 85.5 4.72
25 96.09 5.52 55 89.26 0.96
26 101.12 0.49 55 96.6 7.34
26 116.12 15 56 91 5.6
27 104.42 11.7 57 95.04 1.56
28 110.4 5.72 57 102.28 7.24
29 102.87 13.25 1 99.98 2.3
30 98.69 17.43
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APPENDIXC

Pressure Measurements
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APPENDIX D

Measured Chlorine Concentrations
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APPENDIX E

Cybemet Model Results

Base Scenario - Steady State
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Ana'ysis Results
Scenario: Base

Steady State Analysis

NOle:
The input data may have been modified since the last calculation W1lS performed.
The calculated results may be outdated.

TIlle:
Project Engineer.
Project Date:
Comments:

Fargo Water System
Tom Rowe
01127199

Junctions @ 0.00 hr

Label Constttuent CB!culated Pressure Demand Pressure
(mgJI) HydraUlic (psi) (Calculated) Head

Grade (gpm) (11)
(tt)

J-1 NlA 220.31 50.78 0.00 117.44

J-2 N/A 220.31 51.39 0.17 118.83

J-3 N/A 220.31 53.38 0.18 123.40

J-4 NlA 220.31 55.60 0.66 128.57

J-5 N/A 220.31 53.72 0.29 12-'1.22

J-6 NlA 220.31 47.53 0.00 109.91

Scenario Summary

Label

Demand Allernatlve

Physical Alternative

In~ial Settings Altemative

Operational Alternative

Age Altemative

Constituent Altemative

Trace All8metlve

Flrn Flow Attemative

Liquid Charactenstlcs

liquid
Kinematic Viscosity

Networll Inventory

Number of Pipes

Number of Reservoirs

Number of Junctions

NlJmbeI of Pumps

• Constant Power.

- One Pomt (Design Point):

• Standard (3 Point):

- Standard Exlended:

- Custom Exlended:

• Multiple Point:

Pipe Inventory

Totsl Length

2 in

3 in

Base

Base-Average Dally

Bese-Physlcal

Base-Inltfal Settings

Base-Operatlonal

Base-Age Alternative

Base-ConstJtuent

Base-Trace A1temative

Base-Fire Flow

Water at 2OC(68F)

0.108El-4 II'IS

&7

1

83

1

o
o
1

o
o
a

26.778.00 II

3.766.00 ft

720.00 ft

SpeclficGravtty

Number of Tanks

- Constant Area:

- Verlable Area:

Number cf Valves
• FCV's:

-PBVs:

-PRVs:

·PSVs:

-TCVs:

Number of Spot ElevetJons

410

61n

- 53 -
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16,758.00 !t



Analysis Results
Scenario: Base

Steady State Analysis

Junctions @!o.oo hr
I

Label Conal!tuent Calculated Pressure Demand Pressure i,(mgll) Hydraulic (PSQ (Calculated) Head
Grade (gpm) (ft)

(ft)

J-7 N/A 220.31 50.12 3.75 115.69
Joe N/A 220.31 53.72 0.00 124.22
J-10 N/A 220.31 68.BO 0.00 135.98
J-11 N/A 220.31 58.60 0.00 135.98
J-12 N/A 220.31 58.35 0.13 134.95
J-13 foliA 220.30 5928 0.00 137.07
J-14 N/A 220.30 60.20 2.38 139.21
J-15 foliA 220.30 59.88 0.13 138.47
J-16 N/A 220.30 59.66 0.15 137.73
J-17 N/A 220.30 59.31 0.27 137.14
J-19 NlA 220.30 59.59 0.00 137.80
J-20 N/A 220.30 59.56 0.00 137.73
J-21 N/A 220.30 59.48 0.27 137.55
J-22 N/A 220.30 68.39 OA6 135.03
J-23 N/A 220.30 58.39 0.00 135.03
J-24 N/A 220.30 56.53 0.23 130.96
J-25 N/A 220.30 56.10 0.39 129.72
J-26 N/A 220.30 5638 0.00 130.33
J-27 N/A 220.30 56.36 0.17 130.33
J-28 N/A 220.30 5635 0.00 130.33
J-29 N/A 220.30 65.24 0.11 12773
J-30 N/A 220.31 52.02 0.00 120.31
J-:l1 NIA 220.30 55.61 0.B6 129.05 ......
J-32 NJA 220.30 68.69 0.33 131.56

~vJ-33 N/A 220.30 56.29 0.39 134.79
J-34 NlA 220.30 59.02 0.06 136.47 ~,

J-35 N/A 220.31 59.34 0.11 13723

J-36 N/A 220.31 58.10 0.04 134.37
J-37 NlA 220.31 5B.60 0.21 135.96
J-38 NJA 220.31 58.60 0.00 135.96
J-39 N/A 220.31 50.72 0.00 117.28
J-40 N/A 220.31 50.72 0.21 117.28
J-41 N/A 220.31 49.19 0.25 113.75

J-42 N/A 220.31 49.19 0.00 113.75

.1-<:3 N/A 220.31 49.19 0.00 113.75

J-44 N/A 220.31 54.75 0.17 126.62

J-45 N/A 220.31 55.05 0.00 127.31

J-46 N/A 220.31 54.69 0.1(; 126.48

J-47 N/A 220.30 57.65 0.06 ~33.30

J-48 N/A 220.30 57.65 0.00 133.30

J-49 N/A 220.30 55.63 0.00 129.10

J·SO N/A 220.30 55.83 0.03 129.10

J-51 N/A 220.30 54.12 0.00 ~25.'4

J-52 N/A 220.30 54.12 0.06 125.14

J-53 N/A 220.30 62.82 0.89 121.67

J·54 N/A 220.31 49.55 0.28 114.60

J-55 N/A 220.31 45.22 0.00 104.55

J-56 N/A 220.31 45.92 0.00 106.20
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Analysis Results
Scenario: Base

Steady State Analysis

Junctions ~ 0.00 hr

Label Cons1ittlent Calculated Pf1l68Ure Demand Pl1l$sure
(mgIl) Hydraulic (psi) (C alculal8d) Head

Grade (gpm) (ft)
(It)

J-57 NlA 220.31 45.93 0.75 106.20
J-58 N/A 220.31 45.93 0.00 106.20

J·5e NlA 220,31 45.93 0.00 106.20
J-el N/A 220.31 47.70 0.00 110.31
J.63 N/A 220.30 58,68 0.00 135.70
J-64 N/A 220.30 56.68 0.18 135.70
J-66 N/A 220.30 58.29 0.03 13<4.80
J-437 N/A 220.30 56.29 0.00 134.60
Hi8 N/A 220.30 58.29 0.06 134.80
.H:lQ N/A 220,30 69.15 0.24 136.78
J-70 N/A 220.30 57.09 0.09 132.02
J-72 NlA 22031 47.70 0.24 110.31
J-73 N/A 220.31 57.43 0.19 132.60
J-74 N/A 220.31 55.35 0.32 128.00
J-75 N/A 220.31 56.31 0.25 127.91
J-76 N/A 220.31 54.11 0.91 126.14

J-77 N/A 220.31 52.BO 0.55 122.11

J-78 N/A 220.31 51.52 1.01 119.15
J-79 N/A 220.31 52.10 0.05 120.49

J-eO N/A 220.31 56.02 0.24 129.65

J-B1 N/A 220.30 50.68 0.06 117.14

J-e2 N/A 220.30 54.19 0.63 126.30

J-83 N/A 220.30 54.65 0.39 126.38

J-a4 N/A 220.30 56.61 0.23 130.90

J-85 N/A 220.30 55.92 0.28 129.30

J-e6 N/A 220.30 60.24 0.10 139.30

J-e7 N/A 220.31 56.60 0.03 135.96

.H:l8 N/A 220.31 51.16 0.00 118.31

.H:l9 N/A 220.31 51.16 0.00 118.31

Tanks @ 0.00 hr

Label ConslJ1uent Calculateo Tank Pressure Percent Cunsn! Tank Tank Status
(mgII) Hydraulic Level (pel) Full Storage Inflow Outflow

Grade (ft) (%) Volume (gpm) (gpm)
(ft) (ft")

T-l N/A 22032 106.21 45.93 86.6 15,B08.50 N/A 20.37 Draining

Reservoirs @ 0.00 hr .

Lebel Constttuent Calculst9C1 Resel'llolr Reservolr
(mgIl) Hydraulic Inflow OulflCM'

Grade (gpm) (gpm)
(f\)

R-l N/A 114.00 0.48&-3 NJA
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Analysis Results
Scenario: Base

Steady State Analysis

Pipes ~ 0.00 hr

Label Status Constituent Flow Vetoclly From To Fr1ction Mnor Total Headless
(mgIl) (gpm) (ftIs) Grade Grade Loss L08S Headl08s Gradient

(ft) (ft) (ft) (ft) (tI) (ft/l OOOft)

P-l Open N/A 1.62 0.04 220.31 220.31 0.6e-3 0.00 0.5e-3 0.J.4e.2

P-2 Open N/A 1.45 0.02 220.31 220.31 0.24&-3 0.00 0.24&3 0.38e-3

P·3 Open N/A 1.27 0.01 220.31 220.31 0.92e-4 0.00 0.92e-4 0,3e-3

P-4 Open N/A 0.61 0.01 220.31 220.31 0.31e-4 0.00 0.31e-4 0.6e--4

P-5 Open NlA -1.62 0.04 220.31 220.31 0.13&-2 0.00 0.13e-2 0.35e-2

P~ Open N/A 0.45 0.01 220.31 220.31 0.11&-3 0,00 0.11e-3 0.31&-3

P-8 Open NlA 3.93 0.04 220.3 220.31 0.2&-3 0.00 0.21>-3 0.26e-2

P-13 Open N/A 2.76 0.03 220.31 220.31 0.31&-4 0.00 0.31e-4 0.15e-2

P·14 Open N/A 2.76 0.03 220.31 220.31 0.92e-3 0.00 0.92&-3 0.13e-2

P·15 Open N/A 2.63 0.03 220.31 220.30 0.2e-3 0.00 02&-3 0.12e-2

P-16 Open N/A 2.63 0.03 220,30 220.30 0.21&-3 0.00 0.21&-3 0.13&-2

P-17 Open N/A 0.15 0.16e-2 220.30 220.30 0.00 0.00 0.00 0.00

P-10 Open N/A ~.30 0.45e-2 220.30 220.30 0.15e-4 0.00 0.15&-4 0.45e-4

P-21 Open N/A 0.00 0.00 220.30 220.30 O.OD 0.00 0.00 0.00

P·22 Open N/A 0.03 0.3e-3 220.30 220.30 0.00 0.00 0.00 0.00

P-23 Open N/A 0.03 0.3e-3 220.30 220.30 0.00 0.00 0.00 0.00

P·24 Open N/A .{l.27 0.01 220.30 220.30 0.15e-4 0.00 0.15&-4 O.~

P-25 Open NlA ·0.67 0.01 220.30 220.30 0.31&-4 0,00 0.31&-4 0.8e-4

P-26 Open N/A 0.48 0.01 220.30 220.30 0.00 0.00 0.00 0.00

P-27 Open N/A 046 0.01 220.30 220.30 0.15&-4 0,00 0.15&-4 0.4<1&-4

P-2S Open N/A -0.16&-2 0.18e-4 220.30 220.30 0.00 0,00 0.00 o.ao

P-30 Open N/A -0.62 0.01 220.30 220.30 0.00 0.00 0.00 0.00

P-31 Open N/A .{l.79 0.01 220.30 220.30 O.15e-4 0.00 0.15&-4 0.38&-3

P-33 Open N/A -1.53 0.02 220.30 220.31 0.16e-3 0.00 0.16&-3 0.44&-3

P·35 Open N/A -0.31 0.35&-2 220.30 220.30 0.15&-4 0.00 0.15e-4 OAe-4

P-36 Open N/A -0.60 0.01 220.30 220.30 0.31e-4 0.00 0.31e-4 0.6&-4

P-37 Open N/A -0.70 0.01 220.30 220.30 0.31e-4 0.00 0.31&-4 0.8&-4

P-3B Open NIA -1.61 0.02 220.30 220.30 0.16&-3 0.00 0.18e-3 0.48&-3

P·39 Open N/A -2.37 0.03 220.30 220.31 o 17e-3 0.00 0.17&-3 0.1I9e-3

P-40 Open N/A -307 0.03 220.31 220.31 0.63e-3 0.00 0.63e-3 0.16e-2

P-41 Open N/A -3.08 0.03 220.31 220.31 0.34e-3 0.00 0.34e-3 0.16e-2

P-43 Open N/A -2,66 0.03 220.31 220.31 0.31&-4 0.00 0.31&-4 0.950-3

P-45 Open N/A -4.36 0.05 220.31 220.31 0.23&-3 0.00 0.23&-3 0.3&-2

P-46 Open NIA 0.69 0.01 220.31 220.31 0.B1e-4 0.00 0.61e-4 0.16&-3

P-47 Open N/A 064 0.01 220.31 220.31 0.00 0.00 0.00 0.00

P-48 Open N/A 0,00 0.00 220.31 220.31 0.00 0.00 0.00 0.00

P-50 Open N/A 0.00 0.00 220.31 220.31 0.00 0.00 0.00 0.00

P-51 Open N/A 0.43 004 220.31 220.31 0.14e-2 0.00 0.14e-2 0.01

P-53 Open N/A 0.59 0.01 220.31 220.30 0.2e-3 0.00 0.2e-3 0.52e-3

P·54 Open N/A C.22 0.01 220.30 220.30 0.00 0.00 0.00 0.00

P-SS Open N/A 0.22 0.01 220.30 220.30 0.31&-4 0.00 0.31&-4 1.De-4

P-S6 Open N/A 0.22 0.01 220.30 220.30 0.00 0.00 0.00 0.00

P·57 Open NJA 0.15 0.36e-2 220.30 220.30 0.15&-4 0.00 0.15e-4 0.46e-4

P-SS Open N/A 0.15 0.38£,-2 220.30 220.30 0.00 0.00 0.00 0.00

P-S9 Open N/A 0.52 0.01 220.30 220.30 0,17&-3 0.00 0.17e·3 0.44e-3

P-61 Open N/A 3.23 0.04 220.31 220.31 0.298-3 0,00 0.29e-3 0.17e-2

P-62 Open N/A -2.07 0.05 220.31 220.31 0.1Se-2 0.00 a.1Se-2 0.01

P-63 Open N/A 3.93 0.10 220.31 220.31 0.01 0.00 0.Q1 0.02
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Analysis Results
Scenario: Base

Steady State Analysis

Pipes @ 0.00 hr

Label Status Consiltuent Flow Velodty From To FriCtion Minor Total HeadiOSS
(mgII) (gpm) (ft/e) Grade Grade Loss Loss Hlllldloss Gredlent

(ft) (ftl (Il) (ft) (ft) (nl1ooOft)

P-Q4 Open N/A 3.93 0.04 220.31 220.31 0.58e-3 0.00 0.58&-3 0.26e-2
P-85 Open N/A -5.99 0.07 220.31 220.31 0.18e-2 0.00 0.18&-2 0.01
P-86 Open N/A -6.74 0.08 220.31 220.31 0.21e-3 0.00 0.21&-3 0,01

P-67 Open N/A -6.74 0.08 220.31 220.31 0.2e-3 0.00 0.2&-3 0.01
P-68 Open N/A -20.37 0.23 220.31 220,32 0.01 0.00 0.01 0.05
p·6e Open N/A 13.63 0.15 220.31 220.31 0.27&-2 0.00 0,27e-2 0.02

P·70 Open N/A 7.92 0.09 220.31 220.31 0.15&-2 0.00 0.16&-2 0.01

P-78 Open N/A -{).43 0.49&-2 220.30 220.30 0.00 0.00 0.00 0.00
P-79 Open N/A 0.04 0.46e-3 220.30 220.30 0.00 0.00 0.00 0.00

P-60 Open N/A 0.29 0.33e-2 220.30 220.30 0.00 0.00 0.00 0.00

P·81 Open N/A 0.25 0.28e-2 220.30 220.30 0,00 0.00 0.00 0.00
P-82 Open N/A 0.25 0.28e-2 220.30 220.30 0.00 0.00 0.00 0.00

P-64 Open N/A 0.07 0.17&-2 220.30 220.30 0.158--4 0.00 0.158--4 0.13<>-4

P-85 Open N/A -{).35 0.Q1 220.30 220.30 0.76M 0.00 0.76M o22e-3

P-86 Open N/A 0,39 0.01 220.30 220.30 0,15M 0.00 0.15M 0.15&-3

P·B7 Open N/A 0.39 0.04 220.30 220.30 0,44&-3 0.00 0.44e-3 0.01

P-B8 Open N/A 0.24 0.02 220.30 220.30 0.18e-2 000 0.18e-2 0.29&-2

P-S9 Open N/A 0.09 0.01 22030 220.30 0.26e-3 0.00 0.26e-3 0.46e-3

p-e7 Open NJA -3.61 0.04 220.31 220.31 0.7Be-3 0.00 0.78e-3 0.21e-2

P·98 Open NIA -3.93 0.04 220.31 220.31 0.81e-3 0.00 0.81&-3 0.25e-2

P·99 Open N/A -2.66 0.03 220.31 220.31 0.4&-3 0.00 0.4e-3 0.12e-2

p·101 Open N/A -2.90 0.03 220.31 220.31 0.53e-3 0.00 0.53&-3 0.14&-2

P-1ro Open N/A -3.82 !J.04 220.31 220.31 0,Bge-3 0.00 0.8i1e-3 0.24&-2

P-104 Open N/A -4.36 !J.OS 220.31 220.31 0,96e-3 0.00 0.96&-3 0.3&-2

P-10S Open N/A 4.62 0.05 220.31 220.31 0.13&-2 0.00 0.13&-2 0.33e-2

P-1116 Open NIA 3.61 0.04 220.31 220.31 0.7Se-3 0.00 0,758-3 021e-2

P-107 Open N/A 0.64 0.02 220.31 220,31 0.2e-3 0.00 0.2&-3 0.63e-3

P-10B Open N/A 0.59 002 220.31 220,31 0,2e-3 0.00 0.2&-3 0.55e-3

P-109 Open N/A 0.27 0.03 220.31 220.31 0.14e·2 0.00 0.14&-2 0,36&-2

P-110 Open N/A 0.02 0.24&-2 220,31 220,31 0.15M 0.00 O.16e-4 0.43M

P-111 Open N/A -0.38 0.02 220,30 22030 0.34&-3 0.00 0.34e-3 0.95e-3

P·112 Open N/A -0,44 0.02 220.30 220.31 0.46&-3 0.00 0.46&-3 0.12&-2

P-113 Open N/A 1.70 0.02 220.31 220.30 0.1Be-3 0.00 0.18&-3 0.5e-3

P-11'" Open N/A 5.70 0.06 220.31 220.31 0.1ge-2 0.00 0.19e-2 0.01

P-115 Open N/A 1.17 0.01 220,30 220,30 0.11e-3 0.00 0.11e-3 0.29&-3

P-116 Open N/A 0,78 0.01 220.30 220.30 O,46M 0.00 0.46M 0.12e-3

P-117 Open N/A ·0.39 0.44&-2 220.30 220.30 0.16M 0.00 0.156-4 0.358--4

P·118 Open N/A -{).62 0.01 220.30 220.30 0.31M 0.00 0.31M 0.958-4 -;

P-119 Open N/A ·1.14 0.01 220.30 220.30 0.78M 0.00 0.76M 022&-3

P-120 Open N/A ·1.42 0.02 220.30 220.30 0.14e-3 0.00 C.14e-3 0.37e-3

~P-121 Open N/A 0.10 0.01 220.30 220,30 0.27&-3 0.00 0.27e-3 0.53&-3

P-122 Open N/A 3.42 0.04 220.31 220.31 0.9e-3 0.00 0.ge-3 0.25e-2

P-123 Open N/A 0.64 0.01 220.31 220.31 0.31M 0,00 0.316-4 0.9M

P-124 Open N/A 2.76 0.03 220.31 220.31 0.31M 0.00 0.31&-4 0.15&-2

P-125 Open N/A -{).24 0.27e-2 220.31 220.31 0.00 0.00 0.00 000

P-126 Open N/A 5.47 0.06 220.31 220.31 0.14e-2 0.00 0.14e-2 0.01

P-127 O;Jen N/A 0.24 0.02 220.31 220.31 0.2Be-2 0.00 0.26&-2 0.38e-2

P-129 Open N/A -{).48e-3 0.64&-5 114.00 114.00 0.00 0.00 0.00 0.00
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Pump~ @ 0.00 hr

Label Status Constituent From 10 Flow Head Relative Uaeful
(mgn) Grade Gnlde (gpm) (II) Speed P<7oNer

(ft) (11) (Hp)

PMP-1Off NIA 114.00 220.32 0.00 0.00 0.00 0.00

Label StBtus Constltuent Flow
(mgIl) (gpm)

P-130 Open N/A -0.48&-3

Analysis Results
Scenario: Base

Steady State Analysis

Pipes; @ 0.00 hr

veloclty From To Friction Mlnol Totlll Headloss
(fils) Grade Grade Loss Loss Headless Gredlent

(tt) (It) (tI) (ttl (ft) (11110000)

0.54e-5 220.32 22032 0.00 D.ClO 0.00 0.00
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APPENDIX F

Cybernet Model Results

Constituent Analysis
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Analysis Results
Scenario: 221 Ext. Kb=(O.5). Kw=O

Constituent Analysis

Fergo WBUJr system
Tom Rowe
01127199

221 Ext. K.b=(O.5l, Kvr-O

Base-Averag8 Daily

Ball&-PhysicBI

Bue-lnitlal Setling1l

Bese-Openrtlonal

Base-Age Alternative

Cofl'6lituent-720 Ext. Kb=(O.05) , Kw=O

BaUl-Trace A1temative
Base-Fire Flow

Trtle:
Project Engineer.
Project Dille:
Comments:

Scenario Summary

Lllbel

Demand Alternative

Physical Alternative

Initial Setllngs Alternative

Opel1!ltional A1tematlve
Age Alternative

Constituent AlternatIve

Trace Alternative

Fire Flow Alternative

liquid Characteristics

Uquld

KInematic Vi6006i1y

Network Inventory

Number of Pipes

Number of Reservoirs

Number of JunctJons

Number of Pumps

- Constant Power.

- One Point (Design Poinl):

- standan:t (3 Point):

- standard Extended:

- Custom Extende<J:

- Mutliple Point:

Pipe Inventory

Total Length

21n

3in

WElle, at20C(B8F)

0.108&-4 lI'fa

97

1

83

1
o
o
1
o
o
o

26,ne.OO 11

3,766.00 11
'720.00 11

SpeclficGl1IV1ly

Number of Tanks
- Constant Area:.

- Variable Area:

Number of Valves

• Fell's:

- PBV'e:

- PRV'e:
• PSV'e:

- TCV's:

Number of Spot Elevations

41n

Bin

1

a
o
o
o
o
o
o
o

1.00

5.534.00 II

16,758.00 II

--

Junctions (!!l 0.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgJl) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ft)
(tt)

J-2 0.0 220.31 51.39 0.17 118.83

J-17 0.0 220.30 59.31 0.27 137.14

J-25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31 55.35 0.32 128.00

J-75 0.0 220.31 55.31 0.25 127.91

J-81 0.0 220.30 50.66 0.06 117.14

J-e5 0.0 22.0.30 55.92 0.28 129.30
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps @ 0.00 hr

Lsbl!J status Constituent From To Flow Head ReIattve Useful
(mgII) GrwJe Grade (gpm) (II) SP"ed Power

(11) (11) (Hp)

PMP-l Off 0.0 114.00 220.32 0.00 0.00 0.00 0.00

·'.
J

.. .
Junctions ~ 1.00 hr .,· .

Label Constituent Calculated Pressure Demand Pl!lIG8ure ~ ~-;

(rngA) Hydraulic (psl) (Calculated) Heed · "· "

Grade (gpm) (II) : ' .
(ft) . J

~ 1

J-2 0.0 219,79 51.16 0.17 118.31
- . II_ -'/

J-17 0.0 219.78 59.08 027 136.62 : l
J-25 0.0 219.78 55.87 0.39 12920 :-,:1
J-26 00 219.78 56.14 0.00 129.81 · ....
J-74 0.0 219.79 55.13 0.32 127.48 " I

J-75 00 219.79 55.09 0.25 127.39 ~ ij
I'

J-81 0.0 219.78 50.43 0.06 116.62 · .....
J-85 0.0 219.78 55.69 0,28 128.78 • :--. I

- "\
· .

Pumps~ 1.00 hr · ... ,
._f

• I"
Label Status Consliluenl From To Flow Head Relative Useful · ~ ~

(mgil) Grade Grade (gpm) (II) Speed Power ~ r; I
(II) (11) . (Hpj

· -,'
PMP·l Off 0.0 114.00 219.80 0.00 0.00 0.00 0.00 : ,

....... ,(

Junction.. @! 2.00 hr · . !· -,

label Con&ttluenl Calculated Prl!$SUre Demand Presoure
(psi) (calculated) Heed · ,-(mgn) Hydraunc ....

G~de (gpm) (II) ~.

(fI) ..
J-2 0.0 219.27 50.94 0.17 117.79

J·17 0.0 219.26 58.86 O.V 136.10

J·25 0.0 219.26 55.65 0.39 128.68

J·26 0.0 219.26 55.91 0.00 129.29

J-74 0.0 219.27 54.90 0.32 126.96

J·75 0.0 219.27 54.86 0.25 126.87

J-81 0.0 21926 5021 0.06 116.10

J-85 0.0 21926 55.47 0.28 128.26

Pumps~ 2.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (II) Speed Power

(II) (Il) (Hp)

PMP-1Off 0.0 114.00 219.28 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 ~xt. Kb=(O.5), Kw=O
Constituent Analysis

Junotions ~ 3.00 hr

Label Constituent Calculated Pressure Demand Pressure

~(mgll) Hydraunc (p61) (Calculated) Head
Grade (gpm) (ft)

(II)

.1-2 0.0 218.75 50.71 0.17 117.27

J-17 0.0 218.74 58.63 0.27 135.58

.1-25 0.0 218.74 55.42 0.39 128.16

J-26 0.0 218.74 55.69 0.00 128.77
J-74 0.0 218.75 54.68 0.32 126.44
.1-75 0.0 216.75 54.64 0.25 126.35

.411 00 216.74 49.98 0.06 115.58
_. I

• J

J-85 0.0 218.74 55.24 0.2B 127.74 : ~)

..r)
Pumps@3.00 hr ; ' ..

, II
Label Status Constituent From To Flow Head Relalive Useful : ':;,

(mgll) G....de Grllde (gpm) (11) SplOGd Power ~ ~)
(ft) (II) (Hp) .....1

PMP-1Off 0.0 114.00 218.76 0.00 0.00 0.00 0.00 '"
,

~.

Junctions @4.00 hr

Label Const~uenl Calculated Pressure Demand Pressure t·.:(mgJ1) HydnaufJc (psi) (Calculal~ H~d

Grade (gpm) (n)
(tt)

J·2 0.0 218.23 50.49 0.17 116.75 - '.
J-17 0.0 218.22 58.41 0.27 135.06

J·25 0.0 218.22 55.20 0.39 127.64

J-26 0.0 218.22 55.46 0.00 128.25 ....'
J-74 0.0 216.23 54.45 0.32 125.92 .~l:

J·75 0.0 21823 54.41 0.25 125.63 "

J-B1 0.0 21822 49.76 0.06 115.06

J-B5 0.0 218.22 55.02 0.28 127.22

Pumps @ 4.00 hr

Label Stalus Conslttuent From To Flow Heed ReJiitille Useful
(mglf) Grade Grade (gpm) (Il) Speed Power

(II) (ft) (Hp)

PMP-1 Off 0.0 114.00 218.24 0.00 0.00 0.00 0.00

Junctions <!!l1S.DO hr

Label ConslJlUent Calculated Pressure Demand Pressure
(mgJ1) Hydraulic (psi) (Calculated) Head

Grade (gpm) (n)
(II)

J·2 0.0 217.71 50.26 0.17 116.23

J·17 0.0 217.70 58.18 0.27 134.54

J·25 0.0 217.70 54.97 0.39 127.12

J-26 0.0 217.70 55.24 0.00 127.73

.1-74 0.0 217.71 5423 0.32 125.40

J-75 0.0 217.71 54.19 0.25 125.31

--
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Analysis Results

Scenario: 221 Ext. Kb=(D.5), Kw=O

Constituent Analysis

Junctions @ 0.00 IIr

Label Constituent CaiculB1ed Pressure Demand Pressure J'
(mgJI) Hydraunc (pel) (Calculated) Head •

Grade (gpm) (1t)
(1t)

J-a1 0.0 211..70 49.53 0.06 114.54

J-BS 0.0 217.70 54.79 0.28 126.70

~ 1~ I

Pumps @ 6.00 IIr .. ',t

Label Status Constituent From To Flow Head Relative Useful · '.
(mgll) Grade Grade (gpm) (ft) Speed Power · . !

(ft) (ft) (Hp) .' .
'.J

PMP·1 Off 0.0
I

114.00 217.72 0.00 0.00 0.00 0.00

: .r:1
Junctions @ B.OO hr , \'

Label Constituent Calculated Pressure Demand Pretlaure · .'.~.

(mgll) Hydraulic (psO (CaJculaled) Head I ~J
Grade (gpm) (ft) ".1

(n) .• j
"

J-2 0.0 217.19 50.04 0.17 115.71
.: 4

.1-17 0.0 217.18 57.96 027 134.02

.1-25 0.0 217.18 54.75 0.39 126.60 · ~~.

J-26 0.0 217.18 55.01 0.00 1-27.21 "
J-74 0.0 217.19 54.00 0..32 124.88

..
"

.1-75 0.0 217.19 53.96 025 124.79

J-81 0.0 217.18 49.31 0.06 114.02 ','
J-85 0.0 217.18 54.57 0.28 126.18 · ".

Pumps t!!! B.O(J hr ' .· :.-
Label Status Constituent From To Flow Head Relative Useful • • ~t.

(mgn) Grade Grade (gpm) (ft) Speed Power ' '"
(ft) (1t) (Hp)

PMP-1 Off 0.0 114.00 21720 0.00 0.00 0.00 000

Junctlons@7.00 hr

Label Conelituent Calculated Pressure Demand Pressure
(mlPl) Hydnlulic (pei) (Calculaled) Head

Orade (gpm) (11)
(ft)

.1-2 0.0 216.67 49.81 0.17 115.1g

J-17 00 216.66 57.73 0.27 133.50

J-25 0.0 216.66 54.52 0.39 126.08

J-26 0.0 216.68 54.79 0.00 126.69

J-74 0.0 216.67 53.78 0.32 124.36

.J-75 0.0 216.67 53.74 025 124.27

J-81 0.0 216.66 4908 0,06 113.50

J-e5 0.0 216.66 54.34 O.ze 125.66
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps @ 7.00 hr

Label Slatue Constituent From To RaN Head ReilIlive UsefuJ I
(mgII) Gr1t.de Gl1Ide (gpm) (ff) Speed Power II

(n) (11) (Hp) ,
I

PMP·1 Off
I

0,0 114,00 216,68 0,00 0,00 '0,00 0,00

Junctions @ 8.00 hr ,
· ,

Label Constituent calcul8ted Presaure Demllnd P__ure · ,
(mg/I) Hydraunc (psi) (Calculated) Head · .

Gl1Ide (gom) (ll)
",Ii

(11) · ,
, • 0'

J·2 0,0 216.15 49.59 0.17 114.67 " ,
J·17 0.0 216.14 57.51 0.27 132.98

',1..
J·25 0.0 216.14 54.30 0.39 12556

J-26 0.0 216.14 54.56 0.00 126,17 :·n
J·74 0.0 216.15 53.55 0.32 123.84

• l~
J·75 0,0 216.15 5'3.51 0.25 123.75 .....
J-81 0.0 216.14 48.66 0.06 112.98 ' :J
J-85 0.0 216.14 54.12 0,28 125.14 ",I

'.".
I"ump" @ 8.00 hr

Label Status Constituent From 10 Flow Head Relatlve Useful i ~·'(mgn) Gr.Ide Grade (gpm) (11) Speed PCNler
(ft) (11) (Hp)

•
PMP-1 Off 0.0 114.00 216.16 O.DO O.DO O.DO 0.00 ','

-"
Junctions @ 9.00 hr :, .~

Label Consntuent Calculated Pressure Demand Pressure :- ,
(mg~) Hydnounc (psi) (caJcut;ot"d) Head

Grade (gpm) (11) -.'
(n)

.,......
J·2 0.0 215.63 49.36 0.17 114.15

J-17 0.0 215.62 57.28 0.27 132.46

J-25 0.0 215.62 54.07 0.39 125.04

J·26 0.0 215.62 54.34 0.00 125.65

J-74 0.0 215.63 53.33 0.32 123.32

J·75 0.0 215.63 53.2.9 0.25 12.3.23

J-81 00 215.62 48.63 0.06 112.46

J..e5 0.0 215.62 53.89 0.28 124.62

Pumps @ 9.00 hr

Label Slatlla Consttluent From To Flow Head Reiallve Useful
(mgn) Grade Grade (gpm) (II) Speed Power

(Il) (ft) (Hp)

PMP-1 Off 0.0 114.00 215.64 O.DO 0.00 a.DO 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(D.5), Kw=O

Constituent Analysis

Junctions rm 10.00 hr

0.0 114.00 215.12 0.00 0.00

Label Consltt1Jenl CaJcuialed Preau""
(mgll) HydrBufic (PSI)

Grade
(II)

Junotions @! 11.00 hr

· .'

,i"
".::
','

"

· .
)

I.. i
'':~l

, I ~ I· .:.i
".
~ l

l
;

0.00

Useful
Power
(Hp)

Pressure
Head
(II)

Pressure
H....d

(1'l)

0.17 113.63

o:n 131.94

0.39 124.52

0.00 125.13

0.32 122.80

0.25 122.71

0.06 111.94

0.28 124.10

Demand
(Calculated)

(gpm)

Demand
(CaIcLlialed)

(gpm)

To RON Head Relative
Grade (gpm) (11) Speed

(11)

49.14

57.06

53.65
54.11

53.10

53.06

48.41

53.67

From
Grade

(II)

215.11

215.10

215.10

215.10

215.11

215.11

215.10

215.10

Pumps rm 10.00 hr

Caleulated Pressure
Hydraul1c (psI)

Gr1Ide
(II)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

00

Label status Constlluent
(mgJI)

PMP-1Off

Label Constnuenl
(mgll)

J-2

J-17

J-25

J-26

J-74

J-75

J·81

J-85

J-2

J-17

J-25

J-26

J-74

J·75
J-81

J-85

0.0

0.0

0.0

0.0

0.0

0.0
0.0

0.0

214.59

214.58

214.58

214.56

214.59

214.59

214.58

214.58

46.91

56.83

53.62

53.89
52.88
52.84

48.18

53.44

0.17 113.11

DE 131.42

0.311 124.00

0.00 124.61

0.32 12228

025 122.19

0.06 111.42

028 12358

-.'
."

' ..

Pumps@11.00hr

Label Stalus Conslituenl: From To Flow Head Relatlve Useful
(mgll) Grade Grade (gpm) (II) Speed Power

(ft) (ft) (Hp)

PMP·10ff 0.0 114.00 214,60 0.00 0,00 0,00 0,00

Junotions @12.00 hr

Label Constituent Calculated Pressure
(mgll) Hydraufic (pel)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Head

(Il)

J·2

J-17

J-25

J-26

J-74

J-75

0.0

0.0

0.0
0.0

0.0

0.0

214.07

214.06

214.06

214.06

214.07

214.07

48.69

56.61

5340

53.66

52.65

52.61

0.17 112.59

OE 130.90

0.39 123.48

0.00 124.09

0.32 121.76

025 121.67
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=O

Constituent Analysis

Junctions @ 12.00 hr

Label Constituent ~culated Preasure Demand Pressure
(lJl9I1) Hydraulic (psi) (Calculated) H....d

GOlde (gpm) (1\)
(Il)

J.81 0.0 214.06 47.96 0.06 110.90

J-85 0.0 214.06 53.22 0.28 123.06

Pumpa @ 12.00 hr

Label Slall.ll Consllluent From. To Flow Head Reialive Uutul ,.
(mgll) Grade Glade (gpm) (Il) Speed Power

(Ill (Ill (Hp)

PMP-1Off 0.0 114.00 214.08 0.00 0.00 0.00 0.00

Junctions @ 13.00 hr

label Constfluenl Calculated Pressure Demand Pres5ur.
(mgII) Hydraullc (psI) (Calculated) Head

Grade (gpm) (Il)
(ft) -',1Ii

~ •
J-2 0.0 213.55 46.46 0.17 112.07

J-17 0.0 213.54 56.38 0.27 130.38
~

J-25 0.0 213.54 53.17 039 122.96 i ,

J-26 0.0 213.54 53.44 0.00 123.57

J-74 0.0 213.55 52.43 0.32 121.24

J-75 0.0 213.55 52.39 025 121.15

J..Sl 0.0 213.54 47.73 0.06 110.38

J-e5 0.0 213.54 52.99 0.28 122.54
..

Pumps @ 13.00 hr

Label Stalus Constituent From To Flew Head Relative Useful
(mgn) Grade Grade 19pm) (ff) Speed Power

(II) (1\) (HI')

PMP·1Off 0.0 114.00 213.56 0.00 0.00 0.00 0.00

Junotlons @ 14.00 hr

Label Constituent Calculated Pres:su~ Demand Prer.sU1"e
(mgJI) Hydraulie (PSi) (Calculaled) Head

arede (gpm) (ft)
(It)

J·2 0.0 213.03 48.24 0.17 111.55

J-,7 0.0 213.02 56.16 0.27 129.86

J-25 0.0 213.02 52.95 0.39 122.44

J-26 0.0 213.02 53.21 0.00 123.05

J-74 0.0 213.03 52.20 0.32 12O.n

J·75 0.0 213.03 52.16 0.25 120.63

Hl1 0.0 213.02 47.51 0.06 109.86

J-BS 0.0 213.02 52.77 0.28 122.02
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Analysis Results
Scenario: 221 Exl Kb=(O.5), Kw=O

Constituent Analysis

Pumps ~ 14.00 hr

label Status Constituent From To Flow Head RelatiYe UlHlful
(mg/t) Grade Grade (gpm) (it) Speed P"""",

(tI) (tI) (Hp)

PMP·1 Off 0.0 114.00 213.04 0.00 0.00 0.00 0.00

Junction..~ 1&.00 hr

18be1 Constituent CaJculaled PAl6Sure Demand Preseure
(mgII) Hydraulic (pel) (Calculated) Heed --

Grade (gem) (1\) ,.,1

(11) • I· .
J-2 0.0 212.51 48.01 0.17 111.03 ..
J-17 0.0 212.50 55.93 027 129.34

.f~~J-25 0.0 212.50 52.n 0.39 121.92

J..26 0.0 212.50 52.99 0.00 122.53
J-74 0.0 212.51 51.98 0.32 120.20

J-75 0.0 212.51 51.94 0.25 120.11

J-81 00 212.50 47.28 0.06 109.34
~.

JoBS 0.0 212.50 52.54 0.28 121,50

Pumps.~ 16.00 hr ' -· .
l..;lbel Status Constituent From To Flow Head Relative Useful

(ITlQII) Grada Grade (gpm) (ft) Speed P""",er
(ft) (Il) (Hp)

PMP-10ft' 0.0 114.00 212.52 0.00 0.00 000 0.00

Junctions ~ 16.00 hr

Label Cor>stituent Calculated Pressure Demand Pressure ..'
(mgII) HydraulJC (psI) (Calculated) Head .I,

Grade (gpm) (ft) "

(Il)

J-2 0.0 211.99 47.79 0.17 110.51

J-17 0.0 211.98 55.71 0.27 128.82

J-25 0.0 211.98 52.50 0.39 121.40

J-26 0.0 211.98 52..76 0.00 122.01

J·74 0.0 211.99 51.75 0.32 119.68

J-75 0.0 211.99 51.71 0.25 119.59

J-81 0.0 211.98 47.06 0.06 108.82

J·BS 0.0 211.98 52.32 0.28 120.98

Pumps@ 16.00 tiT

Label Status ConstJtuent Frcm To Flow Head Relative Useful
(mg/t) Grade Grade (gpm) (ft) Speed Power

eft) (ft) (Hp)

PMP-1 Oft 0.0 114.00 212.00 0.00 0.00 0.00 000
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~ 17.00 hr

Label Constituent Calcula1ed Pressure
(mgn) Hydraufic (psi)

Gnode
(II)

Demand
(Calculated)

(lIpm)

Pressure
Head

(II)

-

J-2 0.0 211.47 47.56 0.17 109.99
J-17 0.0 211.46 55.48 O.zr 128.30
J-25 0.0 211.46 52.27 0.39 120.88
J-26 0.0 211.46 52.54 0.00 121.49
J-74 00 211.47 51.53 0.32 119.16
J-75 0.0 211.47 51.49 0.25 119.07
J-81 0.0 211.46 46.83 0.06 108.30

J-85 00 211.46 52.09 028 120.46

Pumps ~ 17.00 hr

Label SIaIus Consl/luent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (II) Speed Power

In) (II) (Hp)

PMP-1Off 0.0 114.00 211.48 0.00 0.00 0.00 0.00

Junctions ~ 18.00 hr

Label Constituent Calculated Pressure Demand Pl!l6Sure
(mgJ1) Hydraunc (psi) (Calculated) Head

Grade (gpm) (II)
(11)

J-2 0.0 210.95 47.34 0.17 109.47

J-17 0.0 210.94 55.26 0.27 127.78

J-25 0.0 210.94 52.05 0.39 120.36

J-26 0.0 210.94 52.31 0.00 120.97

J-74 0.0 210.95 51.30 0.32 118.64

J-75 0.0 210.95 51.26 0.25 118.55

J~1 0.0 210.94 48.61 0.06 107.78

J-85 0.0 210.94 51.87 0.28 119.94

Pumps ~ 18.00 hr

Label S1atus Constituent From To Flow Head Relative Useful
(mgn) Grade Grade wpm) (II) Speed Power

(11) (fl) (Hp)

PMP-10n 0.0 113.95 211.03 92.10 97.09 1.00 2.26

Junctions ~ 18.00 hr

LaDeI Constituent Calwlated Pressure Demand Pressure
(mgJ1) Hydraulic (pel) (Calculated) Head

Grade wpm) (ft)
(11)

J-2 0.0 212.78 48.13 0.17 111.30

J-17 0.0 212.78 56.OS 0.27 129.62

J-25 0.0 212.78 52.84 0.39 122.20

J-26 0.0 212.78 53.11 0.00 122.81

J-74 0.0 212.78 52.09 0.32 120.47

J-75 0.0 212.78 52.06 0.25 12038

- 68 -

;J
1

,·1,., ~

" I
• " I

J

I

")

~, -I:
"1

I ~ i
:~;: I'
. "

.,'

..
"

,.it



Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotlonll <!!l19.DO hr

Label Constituent Calculated Pressure
(mg/l) Hydraullo (psi)

Gnide
(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(It)

Label Status ConstibJent From To Flow Head
(mgn) Gnlde Grade (gpm) (It)

(ft) (It)

Pumps g 19.00 hr

~1

J-85

0.0

0.0

212.76

212.76

47.40

52.66
0.06 109.62

0.28 ~21.78

Relstfve Useful
Speed Power

(Hp)

'.
•. .~

.'

Junotfons <!!l 20.00 hr

Label Constituent Calculated Pressure Demand Pre66Urco
(mgJ1) Hydraulic (psI) (Calcul8ted) Head

Grade (gpm) (ft)
In)

J-2 0.0 214.58 48.91 0.17 113.10

J-17 00 214.58 56.83 027 131.42

J-25 0.0 214.58 53.62 0.39 124.00

J-2£ 00 214.58 83.BB 0.00 124.61

J-74 0.0 214.58 52.87 0.32 12227

J-75 0.0 214.58 5283 025 122.18

J-B1 0.0 214.58 48.18 0.06 111.42

J-85 0.0 214.58 53.44 0.28 123.58

Pumps @ 20.00 hr

Label Status Constltuent From To Flaw Head Relative Useful
(mgn) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-10n 1.7 113.95 214.66 89.35 100.71 1.00 2..27

PMP-10n 1.7 113.95 212.86 90.87 98.91 1.00 2.27
")

.'J'.
"

~,

.l
'. , ~.. '

"

Junotlons @21.00 hr

Label Constituent Calculated pre£SUll! Demand Pressure
(mgn) Hydraulic (PSi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.0 216.34 49.67 0.17 114.66

J-17 0.0 216.34 57.59 0.27 133.18

J-25 0.0 216.34 54.38 0.39 125.76

J-26 0.0 218.34 54.65 0.00 126.37

J-74 0.0 216.34 53.63 0.32 124.03

J-75 0.0 216.34 53.60 0.25 123.94

J-81 0.0 216.34 48.94 0.06 113.18

J-85 0.0 216.34 54.20 0.28 125.34

- 69-



Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps «1)21.00 hr

Label Status Constituent From To Flaw Head Relative Useful
(mgJIJ Grade Grade (gpmJ (ft) Speed Power

(ft) (ft) (Hp)

PMP-10n 1.7 113.95 21642 87.30 10247 1.00 2.26

Junaiions @ 22.00 hr

Label Constituent calculated Pressure Demand Pressure
(mgn) Hydraulic (psi) (CalcUlaled) Head

Grade (gpm) (ft) "(ft)

.1-2 0.0 218.05 50.41 0.17 116.57

J-17 0.0 218.05 58.33 0.27 134.89

J-25 0.0 218.05 55.12 0.39 127.47 ,")
J-26 0.0 218.05 55.38 0.00 128.08 "
.1-74 0.0 218.05 54.37 0.32 125.74 \

J-75 0.0 218.05 54.33 0.25 125.65
:,.

J-81 0.0 218.05 49.68 0.06 114.89 .' "
J·85 0.0 218.05 54.94 0.28 127.05

.... '

Pumps @ 22.00 hr

Label status Constituent From To Flow Head Relative Useful
(mgll) Gntde Grade (gpm) (ft) Speed Power

(tI) (ft) (Hpj
~

PMP-l0n 1.7 113.95 218.12 84.15 104.17 1.00 2.21

"
.Junotlons @ 23.00 hr :1

Label ConslJtuent Calculated Pressure Demand PreMure
(mgn) Hydraulic (psI) (Calculated!) H....d

Grade (gpm) (ft)
(ft)

J·2 0.0 219.68 51.11 0.17 118.20

J-17 00 219.67 59.03 027 136.51

J·25 0.0 219.67 55.82 0.39 129.09

J-2€ 0.0 219.67 56.09 0.00 129.70

J-74 0.0 219.68 55.08 0.32 127.37

J-75 0.0 219.68 55.04 025 12728

J-81 0.0 219.67 50.38 0.06 118.51

J-85 0.0 21967 55.64 028 128.67

Pumps @ 23.00 hr

Label status Constlluent From To Flow Head Relative Useful
(mpll) Grade Grade (gpm) (ft) Speed Power

(f1) (ft) (Hp)

PMP-10n 1.7 113.96 219.74 7626 105.78 1.GO 2.04
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Analysis Results

Scenario: 221 Ext. Kb=(O.5l. Kw=O

Constituent Analysis

Junotlons @24.00 hr

l..a!>eJ Constituent Calculated Pll!Ssure Demand Pressure

:1(mgll) Hydraulic losl) (Calculll!.ed) H....d
Grade (gpm) (11) "(11) " I

J-2 0.0 221.11 51.73 0.17 119.63 I

J-17 0.0 221.10 59.65 0.27 137.94
J-25 0.0 221.10 56.44 0.39 130.52 :~
J-26 0.0 221.10 56.71 0.00 131.13 •
J-74 0.0 221.10 55.69 0.32 128.79 I

J-75
.,

0.0 221.10 55.66 0.25 128.70

J-81 0.0 221.10 51.00 0.06 117.94

J-85 0.0 221.10 56.26 0.28 130.10

Pumps @ 24.00 hr ..)
Label SlallJa ConstillJenl From To

"
Flaw Head Relaliv9 Useful .

(mgJl) Grade Grade (gpm) (ft) Speed Power ~.
(ft) (11) (Hp)

PMP-1 Off 1.7 114.00 221.12 O.GO 0.00 0.00 0.00
",,

Junotions @ 26.00 hr

Label Constituent Calculated Pressure Demand Pressure
(m~/I) Hydraulic (psn (Calculated) Head

Grade (gpm) (11)
(ft)

J-2 04e-3 220.59 51.51 0.17 119.11

J-17 0.0 220.58 59.43 0.27 137.42
"

J-25 0.0 220.58 56.22 0.39 130.00

J-26 0.0 220.58 56.48 0.00 130.61

J-74 0.0 220.58 55.47 0.32 128.27

J-75 0.0 220.58 55.43 0.25 128.18
~ ':

J-81 0.0 220.58 50.78 0.06 117.42

J·BS 0.0 220.58 56.04 0.28 129.58

Pumps @ 26.00 hr

Label status ConslJt1Jenl From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (ft) Speed Power

(ft) (11) (Hp)

PMP-1 Off 0.4 114.00 220.60 0.00 0.00 0.00 0.00

Junctions @ 28.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mg/l) Hydraulic (psn (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.1 220.07 5128 0.17 118.59

J-17 0.0 220.06 59.20 0.27 136.90

J-25 0.0 220.06 55.99 0.39 129.48

J-26 0.0 220.06 5626 0.00 130.09

J-74 O.le-l 220.06 55.25 0.32 127.75

J-75 0.0 220.06 5521 0.25 127.66
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junction.. ~ 26.00 hr

Label Conslltuent Calculated Pressure Demand Pressure
(mgJI) Hydmulic (psi) (Calculated) Head

Gmde (gpm) (ft)
(n)

J-81 0.0 220.06 50.55 0.06 116.90

J-85 0.0 220.06 55.81 0.28 129.06

Pumps ~ 26.00 hr

Label status Constituent From To Flow Head Relative Uo;eful
(mgJ1) Grade Grade (gpm) (ft) Speed PaNer

(ft) (ft) (Hp)

PMP-10ff 0.4 114.00 220.08 0.00 0.00 0.00 0.00

Junction.. <m 27.00 hr

Label Constitu..nl Calculated Pre<;SUTe Demand Pressure
(mg~) Hydraulic (psi) (Calculated) Head

GnIde (gpm) (II)
(II)

J-2 0.2 219.55 51.06 0.17 118.07

J·17 0.0 219.54 58.98 0:27 136.38

J-25 0.0 219.54 55.77 0.39 128.96

J-26 0.0 219.54 55.03 0.00 129.57

J-74 0.1 219.54 55.02 0.32 127Zl

J-75 0.0 219.54 54.98 0.25 127.14 "
J-81 0.0 219.54 50.33 0.06 116.38

J-85 0.0 219.54 55.59 0.28 126.54 "

Pumps (!!l27.00 hr

Label St2tus Constituent From To Flow Head Relative Useful .',
(mgJ1) Grade Grade (gpm) (11) Speed Power

(II) (II) (Hpj

PMP-1Off 0.4 114.00 219.56 0.00 0.00 0.00 0.00

J u notIons l!!l28.00 hr

Label Constituent Calculated Pressure Demand P"""'UIll
(mgl1) Hydraulic (PSI) (Calculated) Head

Glllde (gpm) (ft)
(11)

J-2 0.2 219.03 50.83 0.17 117.55

J·17 0.0 219.02 58.75 0.27 135.86

J-25 0.0 219.02 55.54 0.39 128.44

J-28 0.0 219.02 55.81 0.00 129.05

J-74 0.1 219.02 54.80 0.32 126.71

J-75 0.0 219.02 54.76 0.25 126.62

J-81 0.1 219.02 50.10 0.06 115.86

J-85 0.0 219.02 55.36 0.28 128.02
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps @28.00 hr

Label Statue Constituent From To Flow Head Relallve Useful
(mgJ1) GrBde Grade (gpm) (1t) Speed Power

~ ~ ~~

PMP-1 011 0.4 114.00 219.04 0.00 0.00

Junotlona @28.00 hr

0.00 0.00

Label Constiluent
(mgll)

Ciliculated Pressure
HydrBullc (p&f)

Grade
(ft)

Demand
(CaJculated)

(gpm)

Pre&SUI1'
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-S1

J-a5

0.3

0.0

0.0

0.0

0.2

0.1

0.1

0.0

218.51

218.50

218.50

218.50

218.50

218.50

218.50

218.50

50.61

58.53

55.32

55.58

54.57

54.53
49.88
55.14

0.11 117.03

0.27 135.34
0.39 127.92

0.00 128.53

0.32 126.19

0.25 126.10

0.06 115.34

0.28 127.50

Pumps @ 29.00 hr

Label Status Constituent From To Flow Head Relative
(mglf) Gnlde Grade (llpm) (Il) Speed

(11) (ft)

73

Useful
Power
(Hp)

PMP-1 D!l' 0.4 11400 218.52 0.00 0.00

Junctions @ 30.00 hr

0.00 0.00

.:t
Label Constituent Calculated Pre6SlJre

(mgll) Hydraulic (PSi)
Grade

(ft)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

0.4

0.0

0.0

0.0
0.3

0.1

02
0.0

217.99

217.98

217.98

217.98

217.98

217.98

217.98
217.98

50.38

58.30

55.09

55.36
54.35
54.31
49.65

54.81

0.17 116.51

027 134.82

0.39 127.40

0.00 128.01

0.32 125.67

0.25 125.58

0.06 114.82
0.28 126.98

Pumps @ 30.00 hr

Label Stalu& Consllluent From
(mgII) Grade

(ft)

To Flow Head Relative
Grade (gpm) (ft) Speed

(11)

Useful
p<1Nef
(Hp)

PMP-1 Off 0.4 114.00 218.00 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Junotlons @ 31.00 hr

Label Constituent calculated PrBSSure Demand Pressure
(mgIl) Hydraulic (PSI) (Calculated) Head

Grade (gpm) (ft)
(11)

J-2 0.4 217.47 50.16 0.17 115.99

J-17 00 217.46 58.0B O:ZT 134.30

J-25 0.0 217.46 54.87 0.39 126.88

J-26 0.0 217.46 55.13 0.00 127.49

J-74 0.3 217.46 54.12 0.32 125.15

J-75 0.2 217.46 54.08 0.25 125.06

J-81 0.3 217.46 49.43 0.06 114.30

J-85 0.0 217.46 54.69 0.28 126.46

Pump" @ 31.00 hr

Label Status Constituent From To Flow Head RelatiV'e Useful
(mg"') Grade GrIlde (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 217.48 0.00 0.00 0.00 0.00

Junotlons @ 32.00 hr

Label Constltuent Calculated Pressure Demand Pressure
(mWJ) Hydraulic (psi) (CalcUlated) Heed

Grade (gpm) (ft)
(ft)

J-2 0.4 216.95 49.93 0.17 115.47

J-17 0.0 216.94 57.85 0.27 133.78

J-25 0.0 216.94 54.64 0.39 126.36

J-26 0.0 216.94 54.91 0.00 126.97

J-74 0.3 216.94 53.90 0.32 124.63

J-75 0.3 216.94 53.86 0.25 124.54

J-81 0.4 218.94 4920 0.06 113.78

J-85 0.0 216.94 54.46 0.28 125.94

Pumps ~ 32.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mg"') Grade Grade (gpm) (11) Speed powef"

(ft) (ft) (Ho)

PMP-1 Off 0.4 114.00 216.96 0.00 0.00 0.00 0.00

Junctions.@33.00 hr

Label Consl1luent Calcul&ted Pressure Demand Pressure
(mgJ/) Hydraulic (psi) (calculated) Head

Grade wpm) (ft)
(ft)

J·2 0.4 216.43 49.71 0.17 114.95

J-17 0.0 216.42 57.63 0.27 13326

J-25 00 216.42 54.42 0.39 125.84

J·26 0.0 216.42 54.68 0.00 126.45

J-74 0.3 216.42 53.67 0.32 124.H

J-75 0.3 216.42 53.63 0.25 124.02

"
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions @ 33.DD hr

Label Conatlluent Calculated Presaura
(mgll) Hydraulic (pel)

Grade
(It)

Demand
(CalculaJed)

(gpm)

Pressura
Head

(II)

J~1

J-85

D.4

0.0

216.42

216.42

48.98

54.24

0.06 113.26

0.28 125.42

Pumps @ 33.00 hr

Label Status COIl6UtUer1t From To Flow Head Relative Useful
(mgn) GradE> Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 216.44 0.00 0.00 0.00 0.00

Junctions @ 34.DD tar

Label ConstJtvent Calculated Pressure Demand Pre66Ure
(mg/l) Hydraulic (psi) - (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.4 215.91 49.48 0.17 114.43

J-17 0.0 215.90 57.40 DE 132.74

J-25 0.0 215.90 54.19 0.39 125.32

J-26 0.0 215.90 54.46 0.00 125.93

J-74 0.3 215.90 53.45 D.32 123.59

J-75 0.4 215.90 53.41 0.25 123.50

J-31 0.4 215.90 48.75 0.06 112.74

J-85 00 215.90 54.01 0.28 124.90

Pumps @34.00 I>r

Label Sta1us Consllluent From To Flow Head Reflllllte U6eful
(mgm Grade Grade (gpm) (ft) Speed Power

(II) (ft) (Hpj

PMP-1Off D.4 114.0D 215.92 0.00 0.00 0.00 0.00

Junctlona @ 36.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgn) Hydraulic (psQ (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.4 215.39 4926 0.17 113.91

J-17 0.0 215.36 57.16 0.27 13222

J-25 0.0 215.38 53.97 0.39 12A.80

J·26 0.0 215.38 54.23 0.00 125.41

J-74 0.3 215.38 53.22 0.32 123.07

J-75 0.4 215.38 53.18 025 122.96

J-81 0.4 215.38 48.53 0.06 112.22

J-BS 0.0 215.36 53.79 0.28 124.38
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps «!l36.00 hr

Label Status Conslll1Jent From To Flow Head Relative Useful
(mgll) Grade GnIde (gpm) (Ill Speed Power

(Il) (Il) (Hpj

PMP-, OfT 0.4 114.00 215.40 0.00 0.00 0.00 O.o:l

Juncticns @3&.00 hr

Label Conslltuem calculated Pressure Demand Pressure
(mgJl) Hydraulic (PSI) (Calcula1ed) Head

Grade (gpm) (II)
(Il)

J-2 0.4 214.87 49.03 0.17 113.39

J-17 0.0 2'4.86 56.95 0.27 131.70 ,
J-25 0.0 214.86 53.74 0.39 124.28

J·26 0.0 214.86 54.01 0.00 124.89

J-74 0.3 214.86 53.00 0.32 122.55

J-75 0.4 214.86 52.96 0.25 122.46

J-B1 0.4 214.86 48.30 0.06 111.70

J-BS 0.36-5 2"14.86 53.56 0.28 123.86

Pumps @36.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgJl) Grade Gnlde (gpm) (tt) Speed Power

1ft) (Il) (Hp)
,~

PMP-' Off 04 114.00 214.88 0.00 0.00 0.00 0.00

"
Junction" <!!I 37.00 hr .,

Label Constituent Calculated Pre6Sure Demand Pressure
(mgll) Hydraulic (psl) (Caloulale<l) Head

Grade (gpm) (Il)
(11)

J-2 0.4 214.35 48.81 0.17 112.87

J-17 0.0 214.34 56.73 0.27 131.18

J-25 0.0 214.34 53.52 0.39 123.76

J-26 0.0 214.34 53.78 0.00 124.37

J-74 0.3 214.34 52.n 0.32 122.03

J-75 0.4 214.34 52.73 0.25 121.94

J-81 0.4 214.34 48.08 0.00 111.18

J-B5 0.4<>-1 214.34 5334 0.28 123.34

Pumps @ 37.00 hr

Label status Constituent From To Flow Heacl Relative Useful
(mgll) Gracie Gracie (gpm) (tt) Speed Pcmer

(Il) (Il) (Hp)

PMP-1 Off 0.4 114.00 2'4.36 O.CO 0.00 0.00 0.00

--
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Junotlons @ 38.00 hr

Label Constituent calculated Pnlll1Wre
(mgJI) Hydf1lulic (pal)

Grade
(Il)

0.17 112.35

0.27 130.66

0.39 123.24

0.00 123.85

0.32 121.51

0.25 121.42

0.05 110.66

028 122.82

,"

Plll88Ure
Head

(tI)

Demand
(Calculated)

(gpm)

48.58
56.50

53.29

53.56

52.55

52.51
47.85

53.11

213.83

213.82

213.82

213.82

213.82

213.62

213.82

213.62

0.4

0.0

0.0

0.0

0.3

0.4

0.4

0.1

J-2

J·17

J-25

J-26

J-74

J-75

J-81

J-85

Pumps @ 38.00 hr
~J

"

0.4 114.00 213.84 0.00 0.00 0.00 0.00

Label Slalus Constituenl
(mQA)

PMP-1Off

From
Glllde

(tI)

To Flow Head Relative
Grade (gpm) (tI) Speed

(tI)

Useful
Power
(Hp)

"

",.
Junotions @ 311.00 hr

Label Constituent Calculated PresslJll>
(mgA) Hydraulic (p$1)

Grade
(tI)

Demand
(Calculsted)

(gpm)

Pressure
Head
(fl)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-B5

0.4
0.0

0.0

0.0

0.3

0.4

0.4

0.2

213.31

213.30

213.30

213.30

213.30

213.30

213.30

213.30

48.36

56.28

53.07

53.33

52.32

52.28
47.63

52.89

0.17 111.83

0:0 130.14

0.39 122.72

0.00 123.33

0.32 120.99

0.25 120.90

0.06 110.14

0.28 122.30

, '

Pumps @ 39.00 hr

Label Statu& Con&lltuent From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (tI) Speed Power

(tI) (til (Hp)

PMP-10ff 0.4 114.00 213.32 0.00 0.00 0.00 0.00

Junctlons@40.00 hr

Label Cons1Jtuent Calculated Pressure
(mg1I) HydraUlic (PSi)

Grade
(tI)

Demand
(Calculated)

(gpm)

Pressure
Head

(It)

J-2
J-17

J·25

J-:di

J-74

J-75

0.4

0.0

0.0

0.0

0.3

0.4

212.79

212.78

212.78

212.78

212.76

212.76

48.13

56.05

52.64

53.11

52.10

52.06

0.17 111.31

0.27 129.62

0.39 122.20

0.00 122.81

0.32 120.47

0.25 120.38
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=()

Constituent Analysis

Junctions @ 40.00 hr

U1bel Constituent
(mgJI)

Calculated
Hydraulic

Gmde
(11)

Pressure
(psi)

Demand
(CalculaIed)

(gpm)

Pressure
Head

(fl)

.1-81

J-85

0.4

C.3

212.78

212.78

47.40

52.66

0.06

0.28

108.62

121.78

Pumps @4O.00 hr

Label S".atus Constituent
(man)

From To Flow Head Relative
Grade Grade (gpm) (11) Speed

(n) (11)

Useful
Power
(Hp)

PMP·1 Off 0.4 114.00 212.80 0.00 0.00

Junctlons@41.Q0 hr

0.00 000

Label Constituent Calculated Preesure
(mgll) Hydraulic (psi)

Grade
(II)

Demand
(CalCUlated)

(gpm)

Pressure
Head

(ff)

J-2

J-17

J-25

J-26

J-74

J-7S

J-<l1

J-85

04

0.0

0.0

0.0

0.3

0.4

0.4

0.3

212.27

212.26

212.26

212.26

212.26

212.26

212.26

212.26

47.91

55.83

52.62

52.88

51.87

51.83

47.18

52.44

0.17 110.79

0.27 129.10

0.39 121.68

0.00 122.29

0.32 119.&5

0.25 119.86

0.06 109.10

0.28 121.26

Pumps@41.00 hr

cabel Status Constituent From
(mgl1) Grade

(II)

To Flow Head Relative Useful
Grade (gpm) (ft) Speed Power
~ ~~

PMP-1 Off 0.4 114.00 212.28 0.00 0.00

Junctlons@42.00 hr

0.00 0.00

--

Label

J·2
J-17

J-2S

J·26
J-74

J-7S

J-<l1

J·B5

Constituent
(mgJI)

0.4

0.0

0.0

0.0

0.3

0.4

0.4

0.4

Calculaled
Hydraulic

G,..,de
(11)

211.75

211.74

211.74

211.74

211.74

211.74

211.74

211.74

Pressure
(PSi)

47.68

55.60

52.39

52.66

51.65

51.61

46.95
52.21

Demand
(Calculated)

(gpm)

0.17

OZ7

0.39

0.00

0.32

0.25

0.06

0.28

Pressure
Head

(11)

110.27

128.58

121.16

121.n

119.4.3

119.34

106.58

120.74
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

ConstItuent Analysis

Pump.. <1!! 42.00 hr

Label Status Constituent From To FIaN Head Relative Useful
(mgll) Grade Grade wpm) (ft) Speed PaNer

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 211.76 0.00 0.00 0.00 0.00

Junctions <1!! 43.00 hr

Label ConstibJent Calculated Pressure Demand Pressure
(mgl!) Hydraulic (pal) (Calculated) Head

Grade (gpm) (fl.)
(ft)

~2 04 211.23 47.46 0.17 109.75

J·17 0.0 211.22 55.38 0.27 128.06

J-25 0.0 211.22 52.17 0.39 120.64 . )
J-26 0.0 21 122 52.43 0.00 121.25 ' .
J-74 0.3 211.22 51.42 0.32 118.91

J·75 0.4 211.22 51.38 0.25 118.62

.HI1 0,4 21122 46.73 0.06 108.06

J-85 0,4 21122 51.99 0.28 12022

Pump.. @43.00 hr

Labal SIalus Constituent From To FloW Head Relative Useful
(mllJl) Grade Grade CIlpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-10n 0,4 113.95 211.31 91.93 97.36 1.00 2.26 ..
Junctions C!!I 44.00 hr

Label Conslltuent calculated Pressure Demand Pressure
(mgll) Hydraulic (PSij (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.4 213.05 46.25 0.17 111.57

J·17 0.0 213.05 56.17 0.27 129.89

J-25 00 213.05 52.96 0.39 122.47

J·26 0.0 213.05 53.22 0.00 123.06

J-74 0.3 213.05 52.21 0.32 120.74

J·75 0.4 213.05 52.17 0.25 120.65

J-a1 0.4 213.05 47.52 0.06 109.69

J-85 0.4 2~3.05 62.76 0.28 122.05

Pumps @ 44.00 hr

Label Status ConstJtuent From To FIaN Head RelaDve Uaeful
(mgII) Grade Grade (gpm) (11) Speed Power

(ft) (ft) (Hp)

PMP-10n 1.7 113.95 213.13 90.67 1l1l.111 1.00 2.27
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Analysis Results

Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

J unotlons~ 40.00 hr

!..abel Constituent CalcuJaled Pressure
(mgll) Hydraulic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J·2 0.4 214.85 49.02 0.17 113.37

J-17 0.0 214.84 56.94 0.27 131.68

J-25 0.0 214.84 53.74 0.39 124.26
J-26 0.0 214.84 54.00 0.00 124.87
J-74 0.3 214.85 52.99 0.32 122.54

J·75 0.4 214.84 52.95 0.25 122.44

~1 0.4 214.84 48.30 0.06 111.68

J-85 0.4 214.84 53.55 0.28 123.84

Pumps~ 46.00 hr

Label Status Conslrtuent From To FloW Head Relative
(rngII) Grade Grade (gpm) (ft) Speed

(II) (ft)

PMP-10n 1.7 113.95 214.93 B9.oa 100.98 1.00

Useful
Power
(Hpl

•

"

, )..

, .

--

Junotions @4S.00 hr

Label Constttuent Calculated Pressure Demand Pressure
(mgll) Hydraulic (ps~ (Calculated) Head

Grade (gpm) (ft)
1ft)

J-2 0.4 216.60 49.78 0.17 115.12

J-17 0.0 216.60 ST.70 027 133.44

J.-25 0.0 216.60 54.49 0.39 126.02

J·26 0.0 216.60 54.76 0.00 126.63

J-74 0.3 216.60 53.75 0.32 124.29

J-75 0.4 216.60 53.71 0.25 12420

J-81 0.4 216.60 49.05 0.06 113.44

J-85 0.4 216.60 54.31 028 125.60

Pumps @ 4G.00 hr

Label Stalus Constituent From To Flow Head Rala~ve Useful
(mgJI) Grade Grade wpm) (ft) Speed Power

(ft) (Il) (Hp)

PMP-1On 1.7 113.95 216.68 86.92 102.73 1.00 2.25

Junc:tlons @47.00 ilr

Label Constituent Calculated Pressure Demand Presoure
(mg/l) Hydraulic (psi) (Calculated) Head

Grade (gpm) (11)
(ft)

J-2 0.4 218.30 SO.52 0.17 116.82

J-17 0.0 218.30 58.44 027 135.14

J-25 0.0 218.30 55.23 0.39 1Z7.72

J-26 0.0 218.30 55.49 0.00 128.33

J-74 0.3 218.30 54.48 0.32 125.99

J-75 0.4 218.30 54.44 0.25 125.90
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotlons@47.00 In

Constituent
(mgll)

Calculated Pressure
Hydrau"c (psi)

Grade
(Il)

Demand
(Calculated)

(gpm)

Pressure
Head

(11)

0.4

0.4

218.30

218.30

49.78

55.05

0.06 115.14

0.28 127.30

..

-

Pumps@47.00 hr

Label Status Constituent From To F1aN Head Relative Useful
(mgll) Grade Grade (gpm) (II) Speed Power

(tI) (fI) (Hp)

PMP-10n 1.7 113.95 21a37 83.48 104.42 1.00 2..20

Junctions @48.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgm HydraUlic (p5l) (Calculated) Head

Grade (gpm) (II)
(II)

J-2 0.4 219.91 5121 0.17 118.43

J·17 0.0 219.91 59.13 0.27 136.75

J-25 0.0 219.91 55.93 0.39 129.33

J-26 a.4&-2 219.91 56.19 0.00 129.94

J-74 0.3 219.91 55.18 0.32 127.60

J-75 0.4 219.91 55.14 025 127.51

J-81 0.4 219.91 50.49 0.06 116.75

J-BS 0.4 219.91 55.74 028 128.91

Pumps em 48.00 hr

Label Status Constituent From To Raw Head Relative Useful
(mgll) Grade Grade (gpm) (II) Spe..d Power

(11) (1'\) (Hpj

PMP-l0n 1.7 113.87 219.97 72..31 106.00 1.00 1.94

Junotlons@AS.OO hr

Label ConstlWent Calculated Pressure Demand Pressure
(mgl1) Hydraulic (psI) (Calculated) Head

Grede (gpm) (ft)
(11)

J-2 0.4 221.24 51.79 0.17 119.76

J-t7 0.0 221.23 59.71 0.27 138.07

J-25 0.0 22123 56.50 0.39 130.65

J-26 0.1 22123 56,76 0.00 131.26

J-74 0.3 221.24 55.75 0.32 12a93

J-75 0.4 221.24 55.71 0.25 128.84

J-81 0.4 22123 51.06 0.06 118.07

J-85 0.4 221.23 5632 028 130.23
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps lm 49.00 hr

Label Status Constituent From To Flow Head Reletive Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(ft) tn) (!-ip)

PMP-1Off 1.7 114.00 221.25 0.00 0.00 0.00 0.00 , I
: ..

Junctlcns lm 60.00 hr ..
L.abeI Constituent Galwlated Pressure Demand Preesure

(mgll) Hydraulic (psI) (Calculated) Head
Grade (gpm) (ft)

(ft)

J-2 0.4 220.72 51.56 0.17 11924

.1-17 0.0 220.71 59.48 027 137.55 .)
J-25 0.0 220.71 56.27 0.39 130.13 ..
J-26 0.2 220.71 56.54 0.00 130.74

J-74 0.3 220.72 55.53 0.32 128.41

J-75 0.4 220.72 55.49 025 128.32

J-81 0.4 220.71 50.83 0.06 117.55 ..
J-85 0.4 220.71 56.09 Q211 129.71

Pumps ~ 60.00 hr

Label Status ConsttllJent From To Row Head Relative Useful
(mgl!) Grade Grade (gpm) (11) Speed Power :(ft) (tl) (Hp)

PMP-1 Off 0.4 114.00 220.73 0.00 0.00 0.00 0.00 , .
Junctions @ 61.00 hr

Lab~1 Constituent calculated P1'esowre Demand P..-ure
(mgl!) Hydraulic (psJ) (Calculated) H...d

Grade (gpm) (n)
(Il)

J-2 0.5 220.20 51.34 0.17 11e.72

J-17 0.0 220.19 59.26 0.27 13703

J-25 0.0 220.19 56.05 0.39 129.61

J-26 0.2 220.19 56.31 0.00 13022

.1-74 0.4 220.20 55.30 0.32 127.89

J-75 0.4 220.20 5526 0.25 127.80

J-81 0.4 220.19 SO.61 0.06 117.03

J-85 0.4 220.19 55.87 0.28 129.19

Pumps lm 61.00 hr

1.Bbe1 Status C onslltuenl From To Flow Head Relative Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-1Off 0.4 114.00 22021 0.00 0.00 0.00 0.00
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Analysis Results

Scenario; 221 Ext. Kb=(O.5), Kw=O

Constituent Analysts

Junctions em 62.00 hr

Label Constltuenl
(mgll)

Calculated Pressure
Hydraulic (PSI)

Grade
(It)

Demand
(Calculated)

(gpm)

Pressure
Head

(It)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

05

0.0

0.0

0.3

0.4

OA
0.4

OA

219.68

219.67
219.67

219.67

219.65

219.68

219.67

219.67

51.11

59.03

55.82

56.09

55.08

55.04

50.38

55.604

0.17 11820

027 136.51

0.39 12.9.09

0.00 129.70

0.32 127.37

0.25 127.28

0.06 116.51

0.28 128.67

: ....

Pumps @ 62.00 hr
.)

Label Status Consttluent From
(mgll) Grade

(II)

To Flow H....d Relative Useful
Grade (gpm) (It) Speed Power

(It) (Hp)

PMP-1 Off 0.4 114.00 219.69 0.00 0.00

Junctions em 63.00 hr

0.00 0.00

Label Consiltuen1 Calcutated Pressure
(mgll) Hydraul!c (psi)

Gnode
(n)

Demand
(Calculated)

(gpm)

Pressure
Head

(n)

J-2

J-17

J·25

J-26

J-74

J·75

J-81

J-85

0.6

D.D

D.O

D.3

0.5

0.4

D.4

D.4

219.16
219.15

219.15

219.15

219.16

219.16

219.15

219.15

50.89

58.81

55.60

55.86
54.85

54.81

50.16

55.42

0.17 117.68

0.27 135.99

0.39 128.57

0.00 129.18

0.32 126.85

0.25 126.76

0.06 115.99

0.28 128.15

Pumps <m 63.00 hr

Label Status ConslftlJent From To Flow Head Reialive Useful
(mgll) Grade Grade Wpm) (It) Speed Power

(n) (ft) (Hp)

PMP-1 Off DA 114.00 218.17 0.00 0.00

Junctions em 64.00 hr

0.00 D.oo

Label Constituent Calculated Pressure
(mgll) Hydmulic (PSI)

Grade
(n)

Demand
(Calculated)

Ulpm)

Pressure
Head

(ft)

---

J-2

J-17

J-25

J-26

J-74

J-75

0.6

0.0

0.0

0.4

0.5

0.4

218.64

218.63

218.E3

218.63

218.64

218.64

SO.66

58.58
55.37

55.64

54.63

54.59

0.17 117.16

027 135.47

0.39 128.05

0.00 128.66

0.32 126.33

0.25 126.24
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions @ 64.00 hr

Label Constituent Calculated Pressure Demand PreSsure
(mgn) Hydraulic (PSI) (Calwl3l2d) Head

Grade (gpm) (Il)
(Il)

J-81 0.5 218.63 49.93 0.08 115.47

J-85 0.4 218.63 55.19 0.28 127.63

: ..
Pumps @ 64.00 hr ..

Label Status Con6tittJent From To Flow Head Relative Useful
(mgll) Grade Grada (gpm) (Il) Speed Power

(11) (Il) (Hp)

PMP-1Off 0.4 114.00 218.65 0.00 0.00 0.00 0.00

Junctlon&@ 66.00 hr )

Label Constlluent Calwlaled Pressure Demand PfMSufe
(mgJI) Hydrau~c (psi) (Galculaled) Head · .

Grade wpm) (Il)
(Il) ·.

J-2 0.7 218.12 5044 0.17 116.54 ·.
J-17 0.0 218.11 58.36 0.27 134.95

J-25 0.0 218.11 55.15 0.39 127.53

J-26 0.-4 218.11 55.41 0.00 128.1-4

J-74 0.5 218.12 54.40 0.32 125.81

J-75 0.5 218.12 54.36 025 125.72

J-81 0.6 218.11 49.71 0.06 114.95

J-85 0.4 218.11 54.97 0.28 127.11

Pumps iI!l66.00 hr

Label Status Constituent From To Flow H9Ild Relative Useful
(mgll) Grade Gfilde (gpm) (Il) Speed Power

(11) (Il) (Hp)

PMP·10ff 0.4 114.00 218.13 0.00 0.00 0.00 0.00

Junotlons @ 86.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgJI) Hydraulic (ps~ (Calculated) Head

Grade (Wm) (II)
(Il)

J-2 0.7 217.60 50.21 0.17 116.12

J-17 0.0 217.59 58.13 0.27 134.43

J-25 0.0 217.59 54.92 0.39 127.01

J-26 0.4 217.59 55.19 0.00 . 127.62

J-74 0.6 217.60 54.18 0.32 125.29

J-75 0.6 217.60 54.14 0.25 12520

J-81 0.6 217.59 49.49 0.06 114.43

J·BS 0.4 217.59 54.74 0.28 126.59
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps. @ 66.00 hr

La be! S:arus Ccnst~u2nt From To Flow Hoad Relative Us.eful
(mgn) Grane Grade (gpm) (fl.) S~ed Pov/er

(tl) (11) (Hpj

PMP-1Off 04 11400 217.61 O.CO 0.00 000 0.00

..Junctions @ 67.00 hr

Labe! Cons1ltue.tlt Ca!=laled Pressure D.mand Pressure
(mgn) HytirauH= (ps~ (CGlculall>d) Head

Grade (gpm) (t1)
(1\)

,---
~·2 0.7 217.08 49.~3 0.17 1:5.60
J·i7 O:'N 217.07 57.91 0.27 133.9.
J·25 0.0 217.07 54.70 0.39 126.49
~·2o 0.4 217.07 54.&5 0.00 127.10
J-74 0.6 21708 53.95 0.32 .24.77
J·75 06 217.09 5391 0.25 124.68
J-81 0.7 217.07 49.26 0.06 113.91
J-85 0.4 217.07 54.52 0.28 126.07

Pumps@ 67.00 hr

!....abel S"-...atl":'S Conslituent From To Flow Head ReJaiive Useful
(mgn) GI"2if: Grade (gom) 1ft) Sp<led Power

(11) (ll) (Hp)

PM?-1 Off 0.4 114.00 217.09 0.00 0.00 0.00 0.00

Junctions @ &8.00 hr

Law! Ccrdrtucnl Cal<:ulaled Pressure Demand Pressure
(mgll) '"lydrauli= (ps~ (CaI=ulaled) Head

Grade (gpm) (ll)
(11)

~·2 0.7 21£.55 4£0.76 0.17 11508

.:-17 0.3€-1 216.55 57.68 027 13339

J-25 0.0 216.55 54.48 0.39 ,25.97

J-26 0.4 216.55 54.74 0.00 126.58

J·74 0.6 2,6.55 53.73 0.32 ,24.25

J·75 0.7 216.56 53.69 0.25 ,24.16

J-81 0.7 216.55 49.04 0.06 ,13.39

J-e5 0.4 2,6.55 ~.29 0.28 125.55

Pumps @ sa.oo hr

Label Slatus Constituent From To Flow H.ead Relalive Ulleful
(rntJr.) Gr.lde Grade (gpm) (If) Speed Power

(1t) (11) (Hp)

PMP·1 Off 0.4 114.00 216.57 0.00 0.00 0.00 000
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Analysis Results

Scenario: 221 Ext. Kb=(Q.5), Kw=O

Constituent Analysis

Junctions @ 69.00 hr

Label Constituent
(mgll)

Calculated Pressure
Hyoraufic (PSi)

Grade
(1I)

DemaIld
(Calculated)

(gpm)

Pressure
Head

(f1)

~-2 0.7 216.04 49.54 0.17 114.56

J-17 0.1 216.03 57.46 027 132.87

J-25 0.0 216.03 5425 0.39 125.45

J·26 0..; 216.03 54.51 0.00 126.06

J-74 0.6 216.04 53.50 0.32 123.73

J-75 0.7 216.04 53.46 025 123.64

J--81 0.7 216.03 48.81 0.05 11287

J-e5 0": 216.03 54.07 0.28 125.03

Pumps @ 59.00 hr

Label S:alus Constituent From To Flow Head Relative Useful
(mgn) Grade Grade (gpm) (1I) Speed P""','er

(11) (ft) (Hp)

PMP-1 Off 0.4 114.00 21605 0.00 0.00 0.00 0.00

Junctions @ Go.OO hr

Label Constituent Calcula1ed Pressure Demand Pressure
(mgn) Hyo,aufic (psi) (Calculated) Head

Grade 19pm) (ft)
(1I)

;-2 0.7 215.52 4231 0.17 11<\.04

J·17 C.2 215.51 5723 027 132.35

J·25 0.0 215.51 54.03 039 124.93

J-26 0.4 215.51 54.29 0.00 125.54

J-74 0.6 215.52 53.28 0.32 023.21

J-75 0.7 215.52 53.24 0.25 123.12

J-Bl 0.7 215.51 48.59 0.06 112.35

J-e5 OA 215.51 53.84 0.28 124.51

Pumps @ GO.OO hr

Label Sralus Constituent From To Flow Head ReJatrve Useful
(mgII) Grade Grade (gpm) (ft) Speed Pcwer

(ft) (It) (Hp)

PMP-l OF. 0.4 114.00 215.53 0.00 0.00 0.00 0.00

Junctions @ G1.00 hr

Label Constitue'lt Calculated Pressure Demand Pressure
(mp/l) Hydraurtc (psi) (Calculated) Head

Grade (gpm) (ft)
(tt)

.'-2 0.7 215.00 4909 0.17 113.52

J-17 0.2 214.99 57.01 0.27 131.83

J-25 00 214.99 53.80 0.39 124.41

J-26 0.4 214.99 54.06 0.00 125.02

J-74 06 2~5.CO 53.05 0.32 122.69
;-75 0.7 215.00 53.01 025 12260
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps@ 63.00 hr

Label Slatus Constituent From To Flow Head Relalive Useful
(mllll) GrlIde Grade (gpm) (11) Speed Power

(ft) (Il) (Hp)

PMP-1 Off 0.4 114.00 213.97 0.00 0.00 0.00 0.00

JunctJons @ 64.00 hr

Label Constituent Calculaled PrMSure Demand Pressure
(mgl[) Hydraulic (psI) (CElIculated) Head

Grade wpm) (11)
(ft)

J-2 0.7 213.44 48.41 0.17 11' .96
.1-17 0.3 21343 56.33 027 13027
.1-25 0.0 213.43 53.13 0.39 122.85
.1-26 0.4 21343 53.39 0.00 123.46
.1-74 0.6 213.44 52.38 0.32 121.13
J-75 0.7 213.44 52..34 0.25 121.04
.1-81 0.7 213.43 47.69 0.06 110.27

J-85 0.5 213.43 52.94 0.28 122.43

Pumps @64.00 hr

Label Stalus Constituent From To Flow Head Relative Useful
(mgll) Grade Gl1Ide (gpm) (ft) Speed Pr:Y>Ner

(ttl (ft) (Hp)

PMP-1Off 0.4 114.00 213.45 0.00 0.00 0.00 0.00

Junctions @ 66.00 hr

Label Constituent Calculated Pr......ure Demand Presaure
(mgJI) HydrauJJc (psi) (Calculated) Head

Grade (gpm) (ft)
(11)

.1-2 0.7 212.92 48.19 0.17 111.44

.1-'7 0.3 212.91 56.11 027 129.75

J-25 0.0 212.91 52.90 0.39 122.33

J-26 0.4 212.91 53.16 0.00 122.94

.1-74 0.6 212.92 52.15 0.32 120.61

J-75 0.7 212.92 52.11 025 120.52

J-81 0.7 212.91 47.46 0.06 109.75

J-85 o.e; 212.91 52.72 0.28 121.91

Pumps @ 66.00 hr

Label Status Cor>stltuenl From To Flow Head Relative Useful
(mgl[) Grade Grade Wpm) (fI) Speed Power

(ft) (11) (Hp)

PMP-1 Off 0.4 114.00 212.93 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotions @ 66.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) Hydraulic (PSI) (CalcuJated) Head

Grade wpm) (11)
(ft)

J-2 0.7 212..40 47.96 0.17 110.92
J-17 0.3 212.39 55.88 0.27 129.23
J-25 0.0 21239 5268 0.39 121.81
J-26 0.'1 21239 52.94 0.00 122.42 ..
J·74 0.6 212.40 51.93 0.32 120.09
J-75 0.7 212.40 51.89 0.25 120.00
J-81 0.7 212.39 47.24 0.06 109.23
J-BS 0.6 21239 52.49 0.28 121.39

Pumps @ 66.00 hr
~

Label Stalus Constituent From To RaN Head Relative Useful
(mgJI) Grade Gl1Ide (gpm) (ft) Speed Power

(tt) (11) (Hp)

PMP-1Off 0.4 114.00 212.41 0.00 0.00 0.00 0.00

Junctions @ &7.00 hr

Label Constltuent Calculated Pressl1l1! Demand Pressure
(mgll) Hydraulic (PSi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.7 211.88 47.74 0.17 110.40

J-17 0.3 211.87 55.66 0.27 128.71

J-25 0.0 211.87 52.45 0.39 121.29

J-26 0.4 211.87 52.72 0.00 121.90

J-74 0.6 211.88 51.70 0.32 119.57

J-75 0.7 211.88 51.67 0.25 119.48

J-B1 0.7 211.87 47.01 0.06 108.71

J-BS 0.7 211.87 5227 0.28 120.87

Pumps @ &7.00 hr

Label Stalus Constituent From To FlaN Head Relative Useful
(mgll) Grade Grade (gpm) (11) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 211.89 0.00 0.00 0.00 000

Junctions @ 88.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgIl) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ft)
(11)

J-2 0.7 211.36 47.51 0.17 109.88

J-H 0.3 211.35 55.44 DE 128.19

J-25 0.0 211.35 52.23 0.39 120.77

J-26 0.4 211.35 52.49 0.00 121.38

J·74 0.6 211.36 51.48 0.32 119.05

J-75 0.7 211.36 51.44 0.25 118.96
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions tm &8.00 hr

Label Conslltuent Cak:tJJaI.ed Pressure
(mg/I) Hydraullc (psI)

Grade
(ft)

Demand
(Calcutaled)

(gpm)

Pressure
Head

(11)

~1

J-85

0.7

0.7

211.35

211.35

46.79

52.04

0.06 108.19

0.28 120.35 )

Pumps~ sa.DO hr

Junctions @ 99.00 hr

Label Constituent Calculllled Pressure ~mand Pressure
(mgll) Hydraulic (PSI) (CaJcula1ed) Head

Grade (gpm) (1I)
(ft)

J·2 0.7 210.84 47.29 0.17 109.36

J·17 0.3 210.83 55.21 027 127.67

J-25 0.0 210.83 52.00 0.39 120.25

J·2G 0.4 210.83 5227 0.00 120.86

J·74 0.6 21"0.84 51.25 0.32 118.53

J-75 0.7 210.84 51.22 0.25 118.44

J~l 0.7 210.83 46.56 0.06 107.67

J-85 0.7 210.83 51.82 0.28 119.83

Pumps ~ ElS.DO hr

0.4 114.00 211.37 0.00 0.00

Label Status Constltuenl From
(mgll) Grade

(ft.)

PMP-1 Off

To Flow Head Relative Useful
Grade (gpm) (ft.) Speed Power
~) ~~

0.00 0.00

Lsbel Status Conslltuent From
(mgfl) Grade

(1I)

To
Grade

(ft)

Flow Head Relative
(gpm) (Il) Speed

Ueeful
PrYNer
(HI')

PMP·l0n 0.4 113.95 210.92 92.17 96.98 1.00 2.26

Junctions tm 70.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) HydrauflC (psi) (Calculated) Head

Grade (gpm) (Il)
(11)

J-2 0.7 212.67 48.08 0.17 111.19

J-17 0.3 212.67 56.00 0.27 129.51

J-25 0.0 212.67 52.79 0.39 122.09

J-26 0.4 212.67 53.06 0.00 122.70

J-74 0.6 212.67 52.05 0.32 120.36

J-75 0.7 212.67 52.01 025 120.27

J-81 0.7 212.67 47.35 0.06 109.51

J-85 0.7 212.67 52.61 0.2B 121.67

-90-



Analysis Results

Scenario: 221 Ext. Kb=(O.5}, Kw=O

Constituent Analysis

Pumps \!!l70.00 hr

Label status Con61ltuenl From To Flow Head Relative UBeful
(mgn) Grade Grade (gpm) (11) Speed P<J'o'Jer

(11) (11) (Hp)

PMP-10n 1.7 113.95 212.75 90.96 98.81 1.00 2.27
')

Junotlons@71.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mg/l) Hydraulic (PSI) (Calculated) Head

Grade (gpm) (ft)
(II)

J-2 0.7 214.47 48.86 0.17 112.99

J-17 0.3 214.47 56.78 0.27 131.31

J·25 0.0 214.47 5357 0.39 123.89

J-26 0.4 214.47 53.84 0.00 124.50

J-74 0.6 214.47 52.83 0.32 122.16

J-75 0.7 214.47 52.79 0.25 122.07

J-B1 0.7 214.47 48.13 0.06 111.31

J-B5 0.7 214.47 53.39 0.28 123.47

Pumps@71.00 hr

Label Stalus Constituent From To Row Head Relative Useful
(mg/l) Grade Grade (gpm) (II) Speed Power

(II) (n) (Hp)

PMP-10n 1.7 113.95 214.55 89.45 100.60 1.00 227

.Iunotions \!!l72.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgn) Hydraunc (PSI) (Calculated) Head

Grade (gpm) (Il)
(ft)

J·2 0.7 21624 49.62 0.17 114.76

J·17 0.3 216.23 57.54 0.27 133.07

J-25 0.0 21623 54.34 0.39 125.65

J-26 0.4 216.23 54.60 0.00 12626

J·74 0.6 21624 53.59 0.32 123.83

J-75 0.7 21623 53.55 0.25 123.83

J-B1 0.7 218.23 48.90 0.06 113.07

J·65 0.7 216.23 54.15 0.28 125.23

Pumps @ 72.00 hr

Label Status Constituent From To RoYl Head Relative Usdul ..
(mg/I) Grade Grade (gpm) (It) Speed Power

(tl) (11) (Hp)

PMP-10n 1.7 113.95 216.31 87.44 102.36 1.00 2.26
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Analysis Results

Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Junctions @ 73.00 hr

Lebel Constituent Calculaled Pressure Demand Pressure
(mg/I) HydraUlic (PSI) (Calculated) Head

Grade wpm) (tt)
(Il)

J-2 0.7 217.95 SO.37 0.17 116.47
J-17 0.3 217.95 58.29 0.27 134.79
J-25 0.0 217.95 55.08 0.39 127.37
J-26 0.4 217.95 55.34 0.00 127.98
J-74 0.6 217.95 54.33 0..32 125.64
J-75 0.7 217.95 54.29 0.25 125.55
J-81 0.7 217.95 49.64 0.06 114.7B

J-85 0.7 217.95 54.BO 0.28 126.95

Pumps@ 73.00 hr

u.bel Status Constituent From To Flow Heed
(1T1l/1l) Grade Grade (gpm) (Il)

(11) (Il)

Relative Useful
Speed Power

(Hp)

PMP-10n 1.7 113.95 218.02 84.40 104.07 1.00 2.22

Junotions@ 74.00 hr

Label Constltuent Calculated Pressure Demand Pressure
(mom Hydraulic (psi) (Calculated) Head

Grade (gpm) (II)
(11)

J-2 0.7 219.58 51.07 0.17 118.10

J-17 0.3 219.58 58.99 0.27 136.42

J-25 0.0 219.58 55.78 0.39 129.00

J-26 0.4 219.58 56.05 0.00 129.61

J-74 0.6 219.58 55.04 0.32 127.27

J-75 0.7 219.58 55.00 0.25 127.18

J-81 0.7 219.58 50.34 0.06 116.42

J-85 0.7 219.58 55.60 0.28 128.58

Pumps @ 74.00 hr

Label Status Corn;tituent From To Flow Head Relative Useful
(mgm Grade Grade (gpm) (11) Speed Power

(ft) (ft) (Hp)

PMP-1On 1.7 1\3.96 219.65 n.25 105.69 1.00 2.06

Junctions @ 75.00 hr

u.bel Constituenl calcuialed Pressure Demand Pressunl
(mgII) Hydraullo (psi) (calculated) Head

Grade (gpm) (ft)
(Il)

J-2 0.7 221.04 51.70 0.17 119.56

J-17 0.3 221.03 59.62 0.27 137.87

J.25 0.0 221.03 56.41 0.39 130.45

J-26 0.5 221.03 56.68 0.00 131.06

J-74 0.6 221.04 55.67 0.32 128.73

J-75 0.7 221.03 55.63 0.25 128.63
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~ 76.00 hr

La~1 Consllluent Calculated Pr88SUre Demand Pressure
(mgIl) Hydraulic (psI) (Calculated) Head

Grada (gpm) (ft)
(Il)

J..81 0.7 221.03 SO.97 0.06 117.87
J-85 0.7 221.03 56.23 0.28 130.03

Pum~~ 75.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgIl) Grade Grade wpm) (ft) Speed Power

(Il) (ft) (Hp)

PMP-l 011 1.7 114.00 221.05 0.00 0.00 0.00 0.00

.Junotlons @ 76.00 hr

Label ConslJtuent Cillculated Pressure Demand Pressure
(mgll) Hydraulic (psi) (Calculated) Head

Grade wpm) (ft)
(ft)

J-2 0.7 220.52 51.48 0.17 119.04

J-17 0-4 220.51 59.40 0.27 137.35

J-25 0.0 220.51 56.19 0.39 129.93

J.-2€ 0.5 220.51 56.45 000 130.54

J-74 0.6 220.52 55.44 0.32 128.21

J-75 0.7 220.51 55.40 0.25 128.11

J-81 0.7 220.51 SO.75 0.06 117.35

J-85 0.7 220.51 56.01 0.28 129.51

Pumps @ 76.00 hr

Label Status Constttuent From To Flow Head Relative Useful
(mgn) Grade Grade (gpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-1Off 0.4 114.00 220.53 0.00 0.00 0.00 0.00

Junotlons @ n.OO hr

Label Constltuenl Calculated Pressure Demand Pressure
(mgll) Hydraufic (psi) (Calculated) Haad

Grade (gpm) (ft)
(ft)

J-2 0.7 220.00 51.25 0.17 118.52

J-17 0.04 219.98 59.17 0.27 136.83

J-25 0.0 219.99 5596 0.39 129.41

J-26 0.6 219.99 56.23 0.00 130.02

J-74 0.6 220.00 55.22 0.32 127.69

J-75 0.7 219.99 55.18 0.25 127.59

J-81 0.7 219.99 50.52 0.06 116.83

J·85 0.7 219.99 55.78 0.28 128.99
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=O

Constituent Analysis

Pumps @ 77.00 hr

Label Status Con6li.tuent From To Row Haad ReJative Useful
(mgl1) GrBde Grade (gpm) (II) Speed Pa.Yef

(II) (II) [Hp)

PMP-1Off 0.4 114.00 220.01 0.00 0.00 0.00 0.00

Junctions 1m 78.00 hr

Label Conslllueni Calculated Pressure Demand Presslll10
(mgJl) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.8 2'1e.48 51.03 0.17 11800

J-17 0.4 219.47 58.95 027 136.31

J-25 0.0 219.47 55.74 0.39 128.89

J-26 0.6 219.47 56.00 0.00 129.50

J-74 0.7 219.48 54.99 0.32 127.17

J..75 0.7 2'19.47 54.95 0.25 127.07

J-81 0.7 219.47 SO.30 0.06 116.31

J-85 0.7 219.47 55.56 0.28 128.47

Pumps @ 78.00 hr

Label Status Constituent From To Row Head Relative Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(II) (Il) (Hp)

PMP-1Off 0.<: 114.00 219.49 0.00 0.00 0.00 0.00

JunoUon6 @ 79.00 hr

Label Constituent Calculated Presaure Demand Pre$llure
(mgll) Hydraunc (pal) (CalcLJ1ated) HBlld

Grade (gpm) (It)
(ft)

J-2 0.8 218.96 SO.80 0.17 117.48

J-17 0.3 218.95 58.72 0.27 135.79

J-25 0.0 218.95 55.51 0.39 128.37

J-26 0.7 218.95 55.78 0.00 128.96

J-74 0.7 218.95 54.77 0.32 126.64

J-TS 0.7 218.95 54.73 0.25 126.55

J-81 0.7 218.95 SO.07 0.06 115.79

J-85 0.7 218.95 55.33 0.28 127.95

Pumps @ 79.00 hr

Label Status Consti1uent FrQlTl To Flow Head Relative U.eful
(mgll) Grade Grade (gpm) (ft) Speed Power

(ft) (Il) (Hp)

PMP-1Off 0.4 114.00 218.97 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~ BO.OO tlr

Label Con6lituenf CsJcuIated Pressure Demand P""",ure
(mgII) Hydraulic (1'61) (Calculated) Head

Gl1lde (gpm) (Ill
(II)

J-2 0.9 218.44 50.58 0.17 116.96

J-17 0.3 218.43 58.50 0.27 135.27
J-2.5 0.0 218.43 55.29 0.39 127.85
J-26 0.7 216.43 55.55 0.00 128.40
J-74 O.B 21B.43 54.54 0.32 126.12
J-75 0.7 218.43 54.50 0.25 126.03

J..81 0.8 218.43 49.85 0.06 115.27

J-B5 0.7 218.43 55.11 028 127.43

Pumps @ SO.OO hr

Label SIalus Con6lttuenl From To Row Head Relative Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(11) (II) (Hp)

PMP-1Off 0.4 114.00 218.45 0.00 0.00 0.00 0.00

Junctlons@ 81.00 hT

Label Constttuent Calculated Prt!S$Un> Demand Pll>SSure
(mg/l) Hydl1lullc (psl) (Calculated) H_d

Grade (gpm) (11)
(II)

J-2 0.9 217.92 50.35 0.17 116.44

J-17 C.3 217.91 58.27 027 134.75

J-25 0.0 217.91 55.06 0.39 127.33

J-26 07 217.91 55.33 0.00 127.94

J-74 0.8 217.91 54.32 0.32 125.60

J-75 0.8 217.91 5428 025 12.5.51

J-81 0.8 217.91 49.62 0.06 114.75

J-B5 0.7 217.91 54.88 0.28 126.91

Pumps ~ 81.00 hr

Label SlaLus Conslttuenl From To Flow Head Relative Useful
(mom Grade Grade (gpm) (11) Speed POWef

(11) (11) (Hp)

PMP-1Off 0 .• 114.00 217.93 0.00 0.00 0.00 0.00

Junctions.~ 82.00 hr

Label Constlluent Calculated Presaure Demand Preauure
(mgll) Hydraulic (pel) (calcUlated) Head

Gracie (gpm) (ft)
Ill)

J-2 0.9 217.40 50.13 0.17 115.92

J-17 0.3 217.39 58.05 0.27 13423

J-25 0.0 217.39 54.84 0.39 126.81

J-26 0.7 217.39 55.10 0.00 127.42

J-74 0.8 217.39 54.09 0.32 125.08

~-75 0.6 217.39 54.05 0.25 124.99
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

.Junctions @ 82.00 hr

Label ConslitlJent Calculated Prnssu", Demand Pressure
(mgIl) Hydraulic (psi) (calculated) Head

Grade (gpm) (ft)
(11)

J-B1 0.8 217 .39 49.40 0.06 114.23

J-85 0.7 217.39 54.66 0.28 126.39

Pumps «:!I 82.00 hr

Label Status Constttuent From To Flow Head Relative Useful
(mgJ1) Grade Grade (gpm) (ft) Speed Power

(II) (fI) (Hp)

PMP-1 Off 0.4 114.00 217.41 0.00 0.00 0.00 0.00

.Junotlons <m 83.00 hr

Label Constlluenl Calculated Pressure Demand Pressure
(mgll) Hydraulic (psI) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 0.9 216.88 49.90 0.17 115.40

J-17 0.4 216.87 57.82 O:zr 133.71

J-25 0.0 216.87 54.61 0.39 126.29

J-26 0.7 216.87 54.88 0.00 126.90

J-74 0.8 216.87 53.87 0.32 124.56

J-75 0.8 216.87 53.83 025 124.47

J-B1 0.9 21687 49.17 0.06 113.71

J-B5 0.7 216.87 54.43 0.28 125.87

Pumps @ 83.00 hr

Label Status Constituent t=rom To Flew Head Relative Uaeful
(mgll) Grade Grade (gpm) (11) Speed Power

(II) (ft) (Hp)

PMP·1Off 0.4 114.00 216.89 0.00 0.00 0.00 0.00

.Junctions~ 84.00 hr

Label ConslitlJent Calculatbd Pressure Demand Pressure
(mgll) Hydraulic (psi) (Calcula:led) Head

Grade (gpm) (ft)
(n)

J-2 0.9 216.36 49.68 0.17 114.88

J-17 0.4 216.35 57.60 0.27 133.19

J-25 0.0 216.35 54.39 0.39 125.77

J-26 0.7 216.35 54.65 0.00 126.38

J-74 0.8 216.35 53.64 0.32 124.04

~-75 0.9 216.35 53.60 0.25 123.95

J-B1 0.9 216.35 48.95 0.06 113.19

~-B5 0.7 216.35 54.21 0.28 125.35
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw--O

Constituent Analysis

Pumpa~ 84.00 I1r

Labe.1 Status ConstitlJent From To Flow Head Relative Useful
(mlll1J Grade Grade (gpm) (11) S~ Power

(ft) (11) (Hp)

PMP-1Off 0.4 114.00 216.37 0.00 0.00 0.00 0.00

Junotlons @ 86.00 hr

Label Constituent C<alculaled Pressure Dernend Pressure
(mgl1) Hydrau~c (psT) (Calculated) Head

Grade (gpm) (n)
(11)

J-2 0.9 215.84 49.45 0.17 114..36

J-17 0.5 215.83 '57.37 OE 132.67

J-25 0.0 215.83 54.16 0.39 125.25

J-26 0.7 215.83 54.43 0.00 ~25.86

J-74 0.8 215.83 53.42 0.32 123.52

J-75 0.9 215.83 53.38 0.25 123.43

.1-81 0.9 215.83 48.72 0.06 112.67

J.a5 0.7 215.83 53.98 028 124.83

Pumps @86.00 hr

Lsbel Status CorlSlfuJenl From To Flow Head Relalive UsefiJl
(mgll) Gracle Grade (gpm) (n) Speed Power

(n) (n) (Hp)

PMP·1Off 04 11400 215.85 0.00 0.00 0.00 0.00

Junctions @ 86.00 hr

Label Constituent Calculaled Pressure Demand Preswre
(mgJl) Hydraulic (psI) (Calculated) Head

Grade (gpm) (11)
(n)

J-2 0.9 215.32 49.23 0.17 113.84

J-17 0.5 215.31 57.15 0.27 132.15

J·25 0.4e-12 215.31 53.94 0.39 124.73

J-26 0.7 215.31 54.20 0.00 125.34

J-74 0.8 215.31 53.19 0.32 123.00

J-75 0.9 215.31 53.15 0.25 122.91

.1-81 0.9 2t~.31 48.50 0.06 112.15

J-85 0.7 215.31 53.76 028 124.31

Pumps @ 86.00 hr

Ulbel Status Conslltuent From To Flow Head Relative Useful
(mgJl) Grade Grade (gpm) (11) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 215.33 000 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb={Q.5}, Kw=O

Constituent Analysis

Junction.. all B7.00 hr

Label Constituent Calwlated Pressure Demand PressUll>
(mgll) Hydnlullc (psi) (CaICtJlaled) H....d

Grade (gpm) (ft)
(Il)

.).2 0.9 214.80 49.00 0.17 113.32
J·17 05 214.79 56.92 0:Z7 131.63
J..25 0.6&-5 214.79 53.71 0.39 124.21
,),26 0.7 214.79 53.98 0.00 124.82
J-74 0.8 214.79 52.97 0.32 122.48
,),75 0.9 214.79 52.93 0.25 122.39
J-81 0.9 214.79 48:Z7 0.06 111.63
J-85 0.7 214.79 53.53 0.28 123.79

Pumps@87.00hr

label Status Constituent From To Flow Head Relative U...,ful
(mQil) Grade Grada wpm) (Il) Speed Power

(11) (ft) (Hp)

PMP-1 Off 0.4 114.00 214.81 0.00 0.00 0.00 000

Junctions (!!l88.00 hr

Lsbel Constituent Calculated Pressure Demand Pressure
(m~ Hydraulic (psi) (Calculated) Heed

Grade (gpm) (ft)
rft)

J·2 0.9 214.28 48.78 0.17 112.80

J·17 0.6 214.27 56.70 0.27 131.11

J·25 0.6e-2 214.27 53.49 0.39 123.69
,),26 0.7 214.27 53.75 0.00 124.30

J-74 0.8 214.27 52.74 0.32 121.96

J·75 0.9 214.27 52.70 0.25 121.87

J..81 0.9 214.27 48.05 0.06 111.11

J-85 0.7 214.27 53.31 0.28 123.27

Pumps <!!l B8.00 hr

label Sta1lJa Constlluent From To Flow Head Relative U&eful
(mgn) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 214.29 0.00 0.00 0.00 CJ.OO

Junctions @ 88.00 hr

L..abel Constituent Calculated Pressure Demand P.....aure
(mgJ1) Hydraulic (pel) (Calculated) Head

Grade (Qpm) (ft)
(ft)

J·2 0.9 213.76 48.55 0.17 112.28

J-17 0.6 213.75 56.47 0:Z7 130.59

J..25 0.1 213.75 53.26 0.39 123.17

J·26 0.7 213.75 53.53 0.00 123.78

J·74 0.9 213.75 52.52 0.32 121.44

J·75 0.9 213.75 52.48 0.25 121.35
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Analysis Re,sults

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~8S.00 hr

Label Consttluenl Calculated Pressure
(mgII) Hydraulic (PSI)

Grade
(II)

Demand
(calculB!ed)

(gpm)

Pressure
Head

(II)

J-a1

J-85

0.9

0.7

213.75

213.75

47.82

53.08
0.06 110.59

0.28 122.75

Pumps ~ 89.00 hr

Label st8'lus Constituent From
(mGil) Glade

(11)

To Flow Head Relative
Glade (gpm) (II) Speed

(II)

U"eful
Power
(Hp)

PMP-1 Off 0.4 11400 213.77 0.00 0.00

Junctions @! 90.00 hr

0.00 0.00

Label Constituent caJculated Pressure
(mgl1) Hydr.Jullo (psi)

Grade
(II)

Demand
(Cslculaled)

wpm)

Pressure
Head

(II)

J-2

J·17

J·25

J·26
J·74

J·75

J-a1

J-85

0.9

0.6

0.1

0.7

0.9

0.9

0.9

D.B

213.24

213.23

213.23

213.23

213.23

213.23

213.23

213.23

4B.33

56.25

53.04

53.30

52.29
52.25

47.60

5286

0.17 111.76

0.27 130.07

0.39 122.65

0.00 123.26

0.32 12092

0.25 120.63

0.06 110.07

0.28 122.23

Pumps ~ 90.00 hr

label status Constituent From To Raw H....d Relative Ueerul
(mgJl) Grade Grade (gpm) (ll) Speed Power

(II) (11) (Hp)

PMP-1 Off 0.4 114.00 213.25 0.00 0.00

Junctions@!91.00 hr

0.00 0.00

Label ConstItuent CaIcuI8ted Pmsaure
(mgI1) Hydraulic lps~

GTllde
(II)

Demand
(Calculated)

wpm)

Pressure
Head

(II)

J-2
J·17

J·25
J-26

J·74

J-75

J~l

J~5

09

0.6

02

0.7

0.9

0.9

0.9

0.8

212.72

212.71

212.71

212.71

212.71

212.71

212.71

21271

48.10

56.02

52.81

53.08

52.07

52.03

47."37

52.63

0.17 111.24

0.27 ~29.55

0.39 12213

0.00 12274

0.32 120.40

0.25 120.31

0.06 109.55

0.28 121.71
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Analysis Results

Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Pumps @91.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgll) Gracie Gnlde (gpm) (ft) Speed Power

(n) (n) (Hp)

PMP-1Off 0.4 114.00 212.73 0.00 0.00 0.00 0.00

Junctions @ 92.00 hr

Label Constituent Clliculale<! Pressure Demand P~ure

(moll) Hydraulic (PSi) (Calculated) Head
Grade (gpm) (11)

(n)

J-.2 0.9 212.20 47.88 0.17 110.72

J-17 0.6 212.19 55.80 0.27 129.03

J-25 0.3 212.19 52.59 0.39 121.61

J-26 0.6 212.19 52.85 0.00 122.22

J-74 0.9 212.19 51.84 0.32 119.88

J-75 0.9 212.19 51.80 0.25 119.79

J-81 0.9 212.19 47.15 0.06 109.03

J-85 0.9 212.19 52.41 0.28 121.19

Pumps @ 82.00 hr

Label status Conslltuent From To Flow Head Relative Useful
(mgll) Gnlde Grada (gpm) (n) Speed Power

(II) (ll) (Hp)

PMP-1 Off 0.4 114.00 212.21 0.00 0.00 0.00 0.00

Junctions @ 93.00 hr

Label Constituent Calculllled Pressure Demand Pres&Ure
(mg/l) Hydraulic (psi) (Calculated) Hoad

Grade (gpm) (ft)
(11)

J-2 0.9 211.66 47.65 0.17 110.20

J-17 0.6 211.67 55.57 0.27 128.51

.!-25 0.3 211.67 52.36 0.39 121.09

J-26 0.6 211.67 52.63 0.00 121.70

.!-74 0.9 211.67 51.52 0.32 119.36

.!-75 0.9 211.67 51.58 0.25 119.27

J-81 0.9 211.67 48.92 0.06 108.51

J-85 0.9 211.67 52.18 0.28 120.67

Pumps ~ 113.00 hr

Label Slatus Consttluent From To Flaw Head Relallve Useful
(mgII) Gmde Grade (lIpm) (ft) Speed PONer

(n) (ft) (Hp)

PMP-1 Off 0.4 114.00 211.69 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junatlon.. @94.00 hr

Label Constituent Celculaled Pressure Demand Pre$SUfe
(mgll) Hydniullc (PSI) (Calculalecl) Head

Grade (gpm) (ft)
(ft)

J-2 0.9 211.16 47.43 0.17 109.68
,),,17 0.6 211.15 55.35 027 127.99
J-25 0.3 211.15 52.14 0.39 120.57
J.2e 0.6 211.15 52.40 0.00 121.18
J-74 0.9 21 1.15 51.39 0.32 118.84
J·75 0.9 211.15 51.35 025 118.75
J-a1 0.9 211.15 46.70 0.06 107.99

J-e5 0.9 211.15 51.96 028 120.15

Pumps @ 94.00 nr
Label Status ConstlltJenl From To Flow Head Relative Useful

(mgII) Grade GnIde (gpm) (tl) Speed Power
(ft) (ft) (Hp)

PMP-1On 04 113.95 211.24 91.97 97.29 1.00 2.26

Junations @ 96.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) HydrauUc (psi) (Calculated) Head

Grade (gpm) (II)
(Il)

J-2 0.9 212.98 48.22 0.17 111.50

J·17 0.6 212.98 56.14 0.27 129.82

,),,25 0.4 21298 52.93 0.39 12240

J-26 0.6 21298 53.19 0.00 1Z3.01

J-74 0.9 212.98 5218 0.32 120.67

J·75 0.9 212.98 5214 0.25 120.58

J-a1 0.9 21298 47.49 0.06 109.82

J-85 0.9 212.98 5275 0.28 121.98

Pump. @ 96.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgJ1) Grade Grade (gpm) (ft) Speed Power

(ft) (It) (Hp)

PMP-, On 1.7 113.95 213.07 90.72 99.12 1.00 227

Junctions @ 96..00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgIl) Hydraulic (psl) (Calculated) Head

Grade (gpm) (tI)
(Il)

J-2 0.9 214.76 46.99 0.17 113.30

,),,17 0.6 214.76 56.92 027 131.62

J·25 0.4 214.76 53.71 0.39 124.20

J-26 0.6 214.76 53.97 0.00 124.81

J-74 0.9 214.76 5296 0.32 12247

J·75 0.9 214.76 5292 0..25 122.38
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw--O

Constituent Analysis

Junction,. <m 96.00 hr

Label Constituent Calculated Pre88lJre
(mgII) Hydraulic (PSI)

Grad"
(fl)

Demand
(Calculated)

(gpm)

Pressure
Head

(It)

J..81

J·85

0.9

0.9

214.78

214.78

48.27

53.52

0.06 111.62

028 123.78

--

Pumps@86.00hr

Label Status Constituent From To Flow Head Reletive Useful
(mGll) Grade Grade (gpm) (1\) Speed Power

(n) (ft) (Hp)

PMP·l0n 1.7 113.95 214.86 89.15 100.91 1.00 227

Junctions @ 97.00 hr

Label Constituenl Celcuillted Pressure Demlmd Pressure
(mgJ!) Hydraulic (PSi) (Calculated) Head

Grade (gpm) (ft)
Cft)

J..2 0.9 216.54 49.75 0.17 115.06

J-17 0.6 216.53 '51.07 0.27 133.37

J-25 0.4 216.53 54.47 0.39 125.95

J.26 0.6 216.53 54.73 0.00 126.56

J.74 0.9 216.54 53.72 0.32 124.23

J·75 0.9 216.53 53.68 025 124.13

J-81 0.9 216.53 49.03 0.06 113.37

J.85 0.9 21653 54.28 028 12553

Pumps@87.o0 hr

Label Status eonslJtuenl From To Flaw Head Relative Useful
(mgJI) Grade Grade (gpm) (It) Speed Power

(II) (ll) (Hpj

PMP-l0n 1.7 113.95 216.61 87.02 102.66 1.00 2.26

Junctions @ 98.00 hr

La.beI ConstiWent Calculaled P""""ure Demand P~re

(man) Hydraulic (pel) (Calculated) H""d
Grade wpm) (ft)

(It)

J.2 0.9 218.24 50.49 0.17 116.76

J-17 0.6 21&23 58.41 0.27 135.07

J-25 0.4 21823 55.20 0.39 127.65

J-26 0.6 218.23 55.47 0.00 12826

J-74 0.9 218.24 64.45 0.32 125.93

J-75 0.9 218.24 5442 0.25 125.84

J-81 0.9 21823 49.76 006 115.07

J-85 0.9 218.23 5502 0.28 127.23
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Analysis Results

Scenario: 221 Ext. Kb=(O.5}, Kw=O
Constituent Analysis

Pumps ~ 98.00 hr

Label Status Constituent From To Flow Head Relative U.eful
(mlPl) Grade Grad. (gpm) (ft) Speed Power

(ft) (Il) (Hp)

PMP-10n 1.7 113.95 218.31 83.66 104.36 1.00 2.20

Junctions; @ 98.00 hr

Label Constituent CaJculatBd P""",ure Demand Pressure
(miP!) Hydraulic (PSI) (Calculated) Heed

Grade (gpm) (ft)
(ft)

J-2 0.9 219.85 51.19 0.17 118.37
J-17 0.6 219.85 59.11 0.27 136.69

J·25 0.4 219.85 55.90 0.39 129.27
J-26 0.6 219.85 56.16 0.00 129.88
J-74 0.8 219.85 55.15 0.32 127.54
J-75 0.9 219.85 55.11 0.2:5 127.45

~1 0.9 219.85 50.46 0.06 116.69

J-85 09 219.85 55.n 0.28 128.85

Pumps @ 99.00 hr

Label Slatus Constituent From To Flow Head Re.laIlve Useful
(m~) Gracie Grade [gpm) (ft) Speed Pr:JWer

(n) (ft) (Hp)

PMP-1 On 1.7 113.96 219.91 73.63 105.95 1.00 1.97

Junotlons @ 100.00 hr

Label Cons1ituent Calculaled Pressure Demand Pressure
(mgII) HydrauUc: (pel) (Calculated) Head

Grade wpm) (ft)
en)

J-2 0.9 221.21 51.78 0.17 119.73

J·17 0.6 221.21 59.70 0.27 138.05

J-25 0.3 22121 56.49 0.39 130.63

J-26 0.7 22121 56.75 0.00 13124

J-74 0.8 221.21 55.74 0.32 128.90

J-75 0.9 22121 55.70 0.25 128.81

J-81 0.9 22121 51.05 0.06 118.05

J-8S 0.9 221.21 56.31 0.28 130.21

Pumps ~ 100.00 hr

Label status ConslittJenl From To Flow Head Relative Useful
(mgll) Grade Grade [gpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-1Off 1.7 114.00 221.22 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5}, Kw=O
Constituent Analysis

Junctions (l!/ 1 D1.00 hr

Label Constituent Calculated Preesure
(mg/l) Hydraulic (p&I)

Grade
('ft)

Demand
(Caloulated)

(gpm)

Pressure
H....d

(II)

J-2

J-17

J.25

J-26

J·74

J·75

J-81

J-85

0.9

0.6

0.3

0.7

0.8

0.9

o.e
0.9

220.69

220.69

220.69

220.69

220.69

220.69

220.69

220.69

51.55

59.47

5626

56.53

55.52
55.48

50.82
56.08

0.17 11921

0.27 137.53

0.39 130.11

0.00 130.n

0.32 128.38

0.25 12829

0.06 117.53

0.28 129.69

Pumps @? 101.00 hr

Label Status Constituent From
(mgn) Grade

(It)

To Flow Head Relative Useful
Grade (gpm) (II) Speed Power

(II) (Hp)

PMP-1 Off 0.4 114.00 220.70 0.00 0.00

Junctions <m 102.DO hr

0.00 0.00

Label ConslHuent Calculated Prll68Ufe
(mgll) Hydr1lullc (psi)

Grade
(ll)

Demand
(Calculated)

(gpm)

Pres6u",
H""d

(II)

J-2

Jo17

J-25

J-26

J·74

J-75

J.81
J-85

0.9

0.6

0.3

O.B

0.9

0.9

0.9

0.9

220.17

220.17

220.17

220.17

220.17

220.17

220.17

220.17

51.33

59.25

56.04

56.30

55.29

55.25

50.60

55.86

0.17 118.69

0.27 137.01

0.39 129.59

0.00 130.20

0.32 127.86

0.25 127.77

0.06 117.01

0.28 129.17

Pumps @ 102.00 hr

Label Sta!UB Conslfluent From To Flow Head RelaflVe U.eful
(rng,1) Gnlde Grade (gpm) (ft) Speed Power

~ ~ ~~

PMP-1Off 0.4 114.00 220.18 0.00 0.00

Junctions <m 103.00 hr

0.00 0.00

Label Constituent Calculated Pre8aure
(mgll) Hydraulic (PS/)

Grade
(11)

Demand
(Calculated)

wpm)

Pres6ure
Head

(II)

J-2

J-17

J-25

J-26

J-74

J-75

1.0

0.6

0.3

0.8

0.9

0.9

219.65

219.65

219.65

219.65

219.65

219.65

51.10

59.02

55.81

56.08

55.07

55.03

0.17 118.17

OE 136.49

0.39 129.07

0.00 129.68

0.32 127.34

0.25 127.25
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Label Constiluenl
(mgIl)

J-81 0.9

J-65 0.9

Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~ 103.00 hr

Calculated Pressure Demand Pressure
Hydraulic (psI) (Calculated) H....d

Grade (gpm) (n)
1ft)

219.65 50.37 0.06 116.49

219.65 55.63 0.28 126.65

Pumps ~ 103.00 hr

Label Status Const~uent From To Flow Head Relative U&eful
(mgll) Grade Grade (gpm) (ll) Speed Power

(ft) (11) (Hp)

PMP-l Off 0.4 114.00 219.66 0.00 0.00 0.00 0.00

Junatlons ~ 104..00 hr

Label Constituent Calevlated Press"", Demand Pressure
(mgil) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ll)
(ft)

J-2 1.0 219.13 50.88 0.17 117.65

J-17 0.6 219.13 58.80 OE 135.97

J-25 0.3 219.13 55.59 0.39 128.55

J-26 0.8 219.13 55.85 0.00 129.16

J-74 0.9 219.13 54.84 0.32 128.82

J-75 0.9 219.13 54.80 0.25 126.73

J-81 0.9 219.13 50.15 0.06 115.97

J-85 0.9 219.13 55.41 0.28 128.13

Pumps ~ 104.00 hr

Label SlaIUS Conslituenl From To Flow Head Relative U.eful
(mgJI) Grade Grade (gpm) (ll) Speed Power

(ft) (11) (Hp)

PMP-1 Off 0.4 114.00 219.14 0.00 0.00 0.00 0.00

Junotlcns ~ 106.00 hr

Label Constituent Calculated Pre88Unl Demand Pressure
(mgll) Hydraulic (psi) (Calculated) Head

Grade (gpm) (11)
(It)

J-2 1.0 218.61 50.65 0.17 117.13

J-17 0.6 218.61 58..57 027 135.45

J..25 0.3 218.61 55.38 0.39 128.03

J-26 0.9 218.61 55.63 0.00 126.64

J-74 0.9 218.61 54.82 0.32 126.30

J-75 0.9 218.61 54.58 0.25 126.21

J-81 0.9 218.61 49.92 0.06 115.45

J-B5 0.9 218.61 55.18 0.28 127.61
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps <m 106.00 hr

Label Status Constiluent From To Row Head ReIa!lIte Useful
(mg/l) Grade Grade (gpm) (ft) Speed Power

(It) (tl) (Hp)

PMP-1Off 0.4 114.00 218.62 0.00 0.00 0.00 0.00

Junotions @ 10&.00 hr

LabGI ConslitlJenl Calculated Pressure Demand Pressure
(mgJl) Hyd....ulic (psi) (Calculated) Head

Grade (gpm) (It)
(It)

J·2 1.0 218.09 50.43 0.17 116.61

J·17 0.6 21B.09 58.35 027 134.93

J-25 0.3 21B.09 55.14 0.39 127.51

J-26 0.9 218.09 55.40 0.00 128.12

J-74 1.0 218.09 54.39 0.32 125.78

J·75 0.9 218.09 54.35 025 125.69

J~1 1.0 218.09 49.70 0.06 114.93

J-85 0.9 218.09 54.96 0.28 127.09

Pumps ~ 106.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (tl) Speed Power

(n) (11) (Hp)

PMF'-1 01'1 0.4 114.00 218.10 0.00 0.00 0.00 0.00

Junotlons @ 107.00 hr

Label Conslttuenl Calculated Pressure Demand PrelISI.lre
(mgn) Hydraulic (PSI) (Calculated) Head

Grade (gom) (n)
(It)

J-2 1.1 217.57 50.20 0.17 116.09

J-17 0.6 217.57 58.12 0:zJ 134.41

,),25 0.3 217.57 54.91 0.39 126.Be

,),26 0.9 217.57 55.18 0.00 127.60

J-74 1.0 217.57 54.17 0.32 125.26

J-75 1.0 217.57 54.13 0.25 125.17

J~1 1.0 217.57 49.47 0.06 114.41

J·es 0.9 217.57 54.73 0.28 126.57

Pumps @ 107.00 hr

Label Status Con£llluent From To Flow Head Relative Useful
(mgJl) Grade Grade (gpm) (tl) Speed PO\IIIer

(11) (n) (Hp)

PMP-10ff 0.4 114.00 217.58 0.00 0.00 O.CO 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Junotions @ 108.00 hr

Label Constituent Calculated Pressure
(mgIl) Hydraulic (PSI)

Grade
(Il)

Demand
(Calculated)

(gpm)

Pressure
Head

(II)

J-2

J-17

.1-25

J-26

J-74

J-75

J-81

.l-85

1.1

0.6

03

0.9

1.0

1.0

1.0

0.9

217.05

217.05

217D5

217.05

217.05

217.05

217.05

217.05

49.98

57.90

54.69

54.95

53.94

53.90

49.25

54.51

0.17 115.57

027 133.89

0.39 126,47

0.00 127.08

0.32 124.74

025 124.65

0.06 113.89

0.28 126.05

Pumps @ 108.00 hr

Label Status Constlt1Jent From To Flow Head Relative Useful
(mgm Grade Grada (gpm) (It) Speed Power

(II) (II) (Hp)

PMp·1 Off 0.4 114.00 217.06 0.00 0.00

Junctions @ 109.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgn) Hydraulic (psl)

Glade
(II)

Demand
(Calculated)

(gpm)

Pressure
Hoad
(II)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

.l-85

1.1

0.6

0.3

0.9

1.0

1.0

1.1

0.9

216.53

216.53

216.53

216.53

216.53

216.53

216.53

216.53

49.75

57.67

54.46

54.73

53.72

53.68

49.02

54.28

0.17 115.05

027 133.37

0.39 125.95

0.00 126.56

0.32 124.22

0.25 124.13

0.06 113.37

0.28 125.53

pumps@ 109.00 hr

Label StBIus Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (It) Speed Power

(Il) (II) (Hp)

PMP-l Off 0.4 114.00 216.54 0.00 0.00

Junctions @ 110.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgm Hydraulic (PSI)

Grade
(II)

Demand
(Calculated)

(gpm)

Pre2Sure
Head
(ft)

-

J-2

J-17

J-25

.1-26

J-74

J-75

1.1

0.7

0.3

0.9

1.0

1.1

216.Q1

216.01

216.01

216.D1

216.01

216.01

49.53

57.45

5424

54.50

53.49

53.45

0.17 114.53

0.27 132.85

0.39 125.43

0.00 126.04

0.32 123.70

0.25 123.61
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=O

ConstItuent Analysis

.JunDttons @ 110.00 hr

Label Constituent Calculated Pressure
(mg/l) Hydraulic (p8I)

Grade
(11)

Demand
(calculated)

(gpm)

Pressure
Head
(ft)

J-81

J..85
1.1

0.9

216.01

216.Q1

48.80

54.06

0-06 112.85

0.28 125.01

Pumps~110.00hr

Label Statu. Consliluent
(mgII)

From To Flow Heed Relative
Grade Grade (gpm) (11) Speed

(11) (11)

Useful
Power
(Hpj

PMP-1Off 0.4 114.00 216.02 0.00 0.00

.junctions @l111.00 hr

0.00 0.00

Label Constituent Calculated Plll6Sure
(mg/l) HydrBuJlc (p8I)

Grade
(11)

Demand
(calculated)

(gpm)

P""",urB
Head
(ft)

J-2

J-17

J-25

J-26
J-74

J-75

J-81

J-85

1.1

0.7

0.3

0.9

1.0

1.1

1.1

0.9

215.49

215.49

215.49

215.49

215.49

215.49

215.49

215.49

49.30

'STZ2
54.01

54.2tl

53.27
53.23
48.58

53.83

0.17 114.01

0.27 132.33

0.39 124.91

0.00 125.52

0.32 123.18

0.25 123.09
0.06 112.33

0.28 124.49

Pump.. @ 111.00 hr

Label Status Constituent From To Flow Head Relative
(mgll) GrBde Grade (gpm) (ft) Speed

(ft) (11)

UIOelul
Power
(Hp)

PMP-1Off 0.4 114.00 215.50 0.00 0.00

Junotton.. «!! 112.00 hr

0.00 0.00

Label Cons1ituenl Calculated Pressure
(mgJI) Hydraulic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Preesure
Head

(II)

J-2

J-17

J·25

J-26

J-74

J-75

J-81

J·85

1.1

0.7

0.3

0.9
1.0

1.1

1.1

0.9

214.97

214.97

214.97

214.97

214.97

214.97

214.97

214.97

49.06

'ST.OO

53.79

54.05

53.04

53.00

48.35

53.61

0.17 113.49

0.27 131.81

0.39 124.39

0.00 125.00

0.32 122.66

0.25 122.57

0.06 111.81

0.28 123.97
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw--o
Constftuent Analysis

Pumps~ 112.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mg/I) Gl1lde Grade (gpm) (ft) Speed .Power

(11) (Il) (Hpj

PMP·1Off 0.4 114.00 214.98 0.00 0.00 0.00 0.00

Junctions @ 113.00 hr

Label Constituent Calculaled Pressure Demand Presslln!
(mg/l) HydnlUlie (psi) (Calculated) Head

Grade (gpm) (11)
(tt)

J-2 1.1 214.45 48.85 0.17 112.97
J-17 0.8 214.45 56.77 0:zT 131.29
J-25 0.3 214.45 53.57 0.39 123.87

J-26 0.9 214.45 53.83 0.00 124.48
J-74 1.0 214.45 52.82 0.32 122.14
J-7S 1.1 214.45 52.78 0.25 122.05
J-81 1.1 214.45 48.13 0.06 111.29

J-85 0.9 214.45 53.38 0.28 123.45

Pump&@ 113.00 hr

Label Status Constil\lent From To Flow Head Relative Useful
(mgll) Glad.. Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 214.46 0.00 0.00 0.00 000

.JunctJon& «!l114.00 hr

label Conr;tttuent Calculated Pressure Demand Pressure
(mgA) Hydraulic (psi) (Calculated) HAd

GI1Ide (gem) (tt)
(tt)

J-2 1.1 213.93 48.63 0.17 112.45

J-17 0.6 213.93 56.55 0:zT 130.77

J-25 0.4 213.93 53.34 0.39 123.35

J-26 0.9 213.93 53.60 0.00 123.96

J-74 1.0 213.93 52.59 0.32 121.62

J-75 1.1 213.93 52..55 0.25 121.53

J-81 1.1 213.93 47.90 0.06 110.77

J-85 0.9 213.93 53.16 0.28 122.93

Pumps @ 114.00 hr

Label Status Constituent From To Flow Heillld Relative Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 213.94 0.00 0.00 0.00 0.00
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Analysis Results
Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Junotlons ~ 116.00 hr

Label Constituent calculsted Pf"8lI6ure Demand Preseure
(mgIl) Hydraulic (pel) (C8Icull1t.ed) Head

Grade (gpm) (ft)
(ft)

J-2 1.0 213.41 48.40 0.17 111.93
J-17 0.8 213.41 56.32 O:n 130.25
J-25 0.5 213.41 53.12 0.39 122.83
J·26 0.9 213.41 53.38 0.00 123.44
J-74 1.0 213.41 52.37 0.32 121.10

J·75 1.0 213.41 52..33 0.25 121.Q1
J-81 1.0 213.41 47.68 0.06 110.25

J-a5 1.0 213.41 52..93 0.28 122.41

Pump&~ 115.00 hI

Label Status Consttluent From To Flow Head Relative U86f1J1
(mgn) Grade Grade (gpm) (ft) Speed Power

(fI) (ft) (Hp)

PMP·1Off 0.4 114.00 213.42 0.00 0.00 0.00 000

J unotions em 116.00 h r

Label CoMtttuent Calculated Pr85Sure Demand PIe$SU/e
(mgII) Hydraulic (psl) (Calcula1ed) Head

Grade (gpm) (n)
(ft)

J·2 1.0 212.89 48.18 0.17 111.41

J-17 0.8 212.89 56.10 0.27 129.73

J-25 0.5 212.89 5289 0.39 122.31

J·26 0.9 212.89 53.15 0.00 122.92

J-74 1.0 212.69 52.14 0.32 120.68

J-75 1.0 212.89 52.10 0.25 120.49

J-81 1.0 212.69 47.45 0.06 109.73

J-a5 1.0 212.89 52.71 0.28 121.89

Pumps @ 11&.00 hr

Label Status ConstJtuent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (n) Speed Power

(ft) (II) (Hp)

PMP-' Of! 0.4 '14.00 212.90 0.00 0.00 0.00 0.00

.Junct1ons@117.o0 hr

Label C<lnstituent Calculaled PteS$ure Demand Pressure
(mgl1) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 1.0 212.37 47.95 0.17 110.89

J-17 0.8 212.37 55.87 O:n 12921

J-25 0.5 212.37 52.67 0.39 121.79

J.2£ 0.9 212.37 52.93 0.00 122.40

J·74 1.0 212.37 51.92 0.32 120.06

J-75 1.0 212.37 51.88 0.25 119.97
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysts

JunatJons ~ 117.00 hr

Lsbel Constituent Calculated Pr......ure
(mgJl) Hydsautic (PSI)

Grade
(ll)

Demand
(Calculated)

(gpm)

Preseure
Head

(ll)

J-81

~

1.0

1.0

212.37

212.37

47.23

52.48

0.06 109.21

0.28 121.37

Pumps em 117.00 hr

Label StaI1J& Conllliluent From
(mgn) Grade

(11)

To Flow Head Relative
Grade WPm) (tl) Speed

(ll)

Useful
Power
(Hp)

PMP-1Off OA 114.00 212.38 0.00 0.00

Junotlons em 118.00 hr

0.00 0.00

t...bel Constituent Celculeled Pressure
(mgJ1) Hydraulic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Preseure
Head
(ft)

J·2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.0

0.8

0.6

0.8

1.0

1.0

1.0

1.0

211.85

211.85

211.85

211.85

211.85

211.B5

211.&5

211.85

47.73

55.65

52.44

52.70

51.69

51.65
47_00

5226

0.17 110.37

0.27 128.69

0.39 121.27

0.00 121.86

0.32 119.54

0.25 119.45

0.06 106.69

0.28 120.85

Pumps ~ 118.00 hr

Label status Corn;tituent From
(mgl1) Grade

(11)

To Flaw Head Relalive Useful
Gntde (gpm) (ft) Speed Power

(ft) (Hp)

PMP-1 Off 0.4 114.00 211.86 0.00 0.00

JunctlOn5 em 119.00 hr

0.00 0.00

LsbeJ Constituent
(mg.1)

CaletErted Pressure
HydrauUc (psI)

Gr.Ide
(ft)

Demand
(Calculsted)

(~m)

Pre8lIure
Head
(tI)

J-2
J-17

J-25

J-26

J-74
J-75
J-81

J-85

1.0

0.8

0.6

0.8

1.0

1.0

1.0

1.0

211.33

211.33

211.33

211.33

211.33

211.33

211.33

211.33

47.50

55.42

52.22

52.48

51.47
51.43

46.78

52.03

0.17 109.85

0.27 128.17

0.39 120.75

0.00 121.36

0.32 119.02

0.25 118.93

0.06 108.17

028 120.33
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=O

Constituent Analysis

Pumps I!!J 118.00 hr

Label SIBIuB Consti!ue.nt From To Flow Helld Roolallvo Useful
(mgll) Grade Grade (gpm) (11) S~ Power

(ft) (1'1) (Hp)

PMP·1 Off 0.4 114.00 211.34 0.00 0.00 0.00 0.00

Junction" Gl120.00 hr

Label ConslitlJent caJculated Pressure Demand Preeaure
(mgIl) Hydmlnc (p6i) (Calculated) Heed

G...de wpm) (II)
(II)

J-2 1.0 210.81 47.28 0.17 109.33
J-17 0.8 210.81 55.20 0.27 127.65
J-25 0.6 210.81 51.99 0-39 120.23
J-26 0.8 210.81 52.25 0.00 120.84
J-74 1.0 210.81 51.24 0.32 118.50

J·75 1.0 210.81 51.20 025 118.41
J-81 1.0 210.81 46.55 0.06 107.65

J-85 1.0 210.81 51.81 0.28 119.81

Pumps ~ 120.00 hr

Label status Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (II) Speed Power

(ft) (ft) (Hp)

PMP-, On 0.4 113.95 210.90 112.18 96.95 1.00 226

Junctions @/121.o0 hr

Label Consliluent Calculated Pressure Demand Pressure
(mgll) Hydrauflc (pel) (Calculated) HIiiId

Grade (gpm) (II)
(II)

J·2 1.0 212.65 48.07 0.17 111.17

J·17 0.8 212.64 55.99 027 129.48

J-25 0.6 212.64 52.78 0.39 122.06

J-26 08 212.64 53.05 0.00 122.67

J-74 1.0 212.65 52.0<1 0.32 120.34

J-75 1.0 212.64 5200 0.25 120.24

J-81 1.0 212.64 47.34 0.06 109.48

J-85 1.0 212.64 52,60 0.28 121.64

Pumps (!!l121.00 hr

Label Slatus Conetltuenl From To Flow Head Relatlve Useful
(mgll) Grade Grec!e (gpm) (II) Speed Power

(II) (ft) (Hp)

PMP-10n 1.7 113.95 212.73 9097 98.78 1.00 227
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Analysis Results

Scenario: 221 Ext Kb=(O.5), Kw=O

Constituent Analysis

Junctions 1m 122.00 hr

label CcnsUtuenl Calculated P""",ure
(mgll) Hydraufic (PSI)

Grade
(ft)

Demand
(Calculated)

(gpm)

P~ure

Head
(ft)

J-2 1.0 214.45 48.85 0.17 112.97

J-17 0.8 214.45 so.n 0.27 131.2.9
J-25 0.6 214.45 53.56 0.39 123.87
J-26 0.8 214.45 53.83 0.00 124.48

J·74 1.0 214.45 52.82 0.32 122.14

J-75 1.0 214.45 52.78 0.25 122.05

J-81 1.0 214.45 48.12 0.06 111.29

J-85 1.0 214.45 53.38 0.28 123.45

Pumps lSl122.00 hr

Label SlStlJ6 Conat1luent From To Flow Head Relallve Useful
(mgl1) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

°MP-l0n 1.7 113.95 214.53 8947 100.58 1.00 2.27

Junctions <m 123.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mg~) Hydraulic (psi) (Calculated) Head

Grade (gpm) (ft.)
(ft)

J-2 1.0 216.21 49.61 0.17 11<1.73

J-17 0.8 216.21 ~.54 0.27 133.05

J-25 06 216.21 54.33 0.39 125.63

J-26 O.B 216.21 5459 0.00 126.24

J-74 1.0 216.21 53.58 0.32 123.90

J-75 1.0 216.21 53.54 0.25 123.81

J-81 1.0 216.21 48.89 0.06 113.05

J-85 1.0 216.21 54.14 0.28 125.21

Pumps <m 123.00 hr

Label Statu& ConslJluenl From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (ft.) Speed Power

(ft) (ft) (Hp)

PMP-1On 1.7 113.95 216.29 87.48 102.34 1.00 2.26

Junctlona @ 124.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) Hydrau~c (PSI) (Calculated) Head

Grade (gpm) (1\)
(1\)

J-2 1.0 217.93 50.36 0.17 116.45

J-17 08 217.92 58.28 O.V 134.76

J-25 0.6 217.92 55.07 0.39 127.34

~-26 O.B 217.92 55.33 0.00 127.95

J·74 1.0 217.93 54.32 0.32 125.62

J-75 1.0 217.92 54.28 0.25 125.52

- 113 -



Analysis Results

Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Juncllons. @ 124.00 hr

Label Constituent caJculated PrtsSSUre
(1TI{lII) Hydraulic (peQ

Grade
(II)

Demand
(Calculated)

wpm)

Pressure
Head

(II)

J-81

J-85
1.0

1.0

217.92

217.92
49.63
54.89

0.06 114.76

0.28 126.92

Pumps @ 124.00 hr

Label StallJs Consllluenl From To Flow Head
(~ Gracie Grade (gpm) (11)

(ft) (ft)

R..'aliYe U....lul
Speed Power

(Hp)

PMP-10n 1.7 113.95 218.00 84.45 104.05 1.00 2.22

Junctions @ 125.00 hr

Label Cons.tituenl Calculated Pressure Demand Pressure
(mgJl) HydrauDc ~) (Calculated) Head

Grade (gpm) (ft)
(ft)

"-2 1.0 219.56 51.06 0.17 118.08

J-17 0.8 219.56 58.98 0.27 136.40

J-25 0.6 219.56 55.77 0.39 126.98

J-26 0.9 219.56 56.04 0.00. 129.59

J-74 1.0 219.56 55.03 0.32 127.25

J-75 1.0 219.56 54.99 0.25 127.16

J-81 1.0 219.56 50.33 0.00 116.-40

J-85 1.0 219.:;e 55.59 0.28 128.56

Pumps @ 126.00 hr

Label Starus Conatltuenl From To FIoIN Head Relative Uaeful
(mgIl) Grade Grade (gpm) (II) Speed Power

(1\) (11) (Hp)

PMP-10n 1.7 113.96 219.63 77.45 105.67 1.00 2.07

Junction.. @ 126.00 hr

Label ConsUtuent CalClIlated Pressure Demand Pressure
(mgJI) HydraUlIC (psi) (Calculated) Head

Grade (gpm) (Il)
(ft)

J-2 1.0 221.02 51.69 0.17 119.54

J-17 0.8 221.02 59.61 0.27 137.86

J-25 0.6 221.02 56.40 0.39 130.44

J-26 0.9 221.02 56.67 0.00 131.05

J-74 1.0 221.02 55.66 0.32 128.71

J-75 1.0 221.02 55.62 0.25 128.62

J-81 1.0 221.02 50.97 0.06 117.86

J-85 1.0 221.02 56.22 0.28 130.02

- 114-



-

Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps @ 126.00 hr

Label Status Conal:ltuent Fn>m To Row Head Relative Useful
(mgn) Grade Grade (gpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-1Off 1.7 114.00 221.03 0.00 0.00 0.00 0.00

Junctions@ 127.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgJ1) Hydraulic (psi) (Calculated) Head

Grade wpm) (tI)
(ft)

J-2 1.0 220.50 51.47 0.17 11&.02
J-17 0.8 220.50 59.39 DE 137.34
J-25 0.6 220.50 56.18 0.39 129.92
J-26 0.9 220.50 56.44 0.00 130.53

J-74 1.0 220.50 55.43 0.32 128.19
J-75 1.0 220.50 55.39 0.25 126.10

J-81 1.0 220.50 50.74 0.06 117.34
J-85 1.0 220.50 56.00 028 129.50

Pumps @J 127.00 hr

Label Status ConstitLlent From To Row Head Rela1ive Useful
(mgIl) Grade Grade wpm) (ft) Speed Power

(ll) (Il) (Hp)

PMP-1 Off 0.4 114.00 220.51 0.00 0.00 0.00 0.00

Junotlons @ 128..00 hr

Label Conslltuenl caJculaled Pressure Demand Pressure
(mgll) Hydraulic (PSI) (Calculated) Head

Grade wpm) (Il)
(n)

J-2 1.1 219.98 5124 0.17 118.50

J-17 0.8 219.98 59.16 0.27 136.82

J-25 0.6 219.98 55.96 0.39 129.40

J-26 1.0 219.98 56.22 0.00 130.01

J-74 1.0 219.98 5521 0.32 127.67

J-75 1.0 219.98 55.17 0.25 127.56

J-a1 1.0 219.98 50.52 0.06 116.82

J-BS 1.0 219.98 55.77 0.28 128.98

Pumps @ 128.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(II) (n) (Hp)

PMP-1Off 0.4-114.00 219.99 0.00 0.00 0.00 0.00
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constftuent Analysis

JunotJons ~ 129.00 hr

Label Constlluenl GaJcutated Pl1066ure Demand Pressure
(mgll) Hydraulic (pm) (calctIlated) Head

Grado (gpm) (n)
(n)

J-2 1.1 219.46 5102 0.17 117.98

J·17 0.8 219.46 58.94 0.27 136.30
J-25 0.6 219.46 55.73 0.39 128.88
J-26 1.0 219.46 55.99 0.00 129.49
J-74 1.0 219.48 54.96 0.32 127.15
J-75 1.0 219.46 54.94 0.25 127.06
J-.81 1.0 219.46 50.29 0.06 116.30

~5 1.0 219.48 55.55 0..28 128.46

Pumps @ 125.00 hr

Label Sialus Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (11) Speed Power

(Il) (n) (Hp)

PMP-l Off 0.4 114.00 219.47 0.00 0.00 0.00 0.00

Junctions @ 130.00 hr

Label Consltluent calculated PT'e$8ure Demand Pressure
(mgJI) Hydraulic (psi) (calculated) Head

Grade (gpm) (11)
(It)

J-2 1.1 218.94 SO.79 0.17 117.46

J-17 0.8 218.94 58.71 0.27 135.78

J-25 0.6 218.94 55.51 0.39 128.36

J·26 1.0 218.94 55.n 0.00 128.97

J-74 1.1 218.94 54.76 0.32 126.63

J-75 1.0 218.94 54.72 0.25 126.54

~1 1.0 218.94 50.07 0.06 115.78

J-85 1.0 218.94 55.32 0.28 127.94

Pumps ~ 130.00 hr

Label Status Constltuent From To Flow Head Relative UsefUl
(mgJl) Grade Grade wpm) (n) Speed Power

(11) (n) (Hp)

PMP-10lf 0.4 114.00 218.95 0.00 0.00 G.OO 0.00

Junctions @ 131.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) Hydraulic (pel) (Calculated) Head

Grade (gpm) (11)
(n)

J·2 1.1 218.42 50.57 0.17 116.94

J-17 0.8 218.42 58.49 0.27 135.26

J-25 0.6 218.42 55.28 0.39 127.84

J-26 1.0 218.42 55.54 0.00 126.45

J·74 1.1 218.42 54.53 0.32 126.11

J·75 1.0 218.42 54.49 0.25 126.02
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions ~ 131.00 hr

Label ConsIiluenl
(rngJl)

eatculated Pressure
Hydraulic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Head

(ftl

J-81

J-85

1.1

1.0

218.42

216.42

49.64

55.10

0.06 115.26

0.28 127.42

Pumps. lm 131.00 hr

Label Slalus Constituent From
(fTlQIl) GllIde

(ft)

To Flow Head Relalive Useful
Grade wpm) (ft) Speed Power
~ ~~

PMp·1Off 0.4 114.00 218.43 0.00 0.00

Junations @ 132.00 hr

0.00 0.00

Label ConslJtuenl
(mgJ1)

Caloulsted Pressure
Hydnsullc (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Presau..
Head

(ft)

J...2

J·17

J-25

J-26

J-74

J-75

J-81

J-85

1.2

0.8

0.6
1.0

1.1

1.1

1.1

1.0

217.90

217.90

217.90

217.90

217.90

217.90

217.90

217.90

50.34

58.26

55.06

55.32

54.31

54.27

49.62

54.87

0.17 116.42

0.27 134.74

0.39 127.32
0.00 127.93

0.32 125.59

0.25 125.50

0.06 114.74

0.28 126.90

Pumps <m 132.00 hr

Label Status Conslltuent From To Flow Head Relative
(mgJI) Grade Grade (gpm) (tI) Speed

(II) (ft)

Useful
Power
(Hp)

PMP·1Off 0.4 114.00 217.91 0.00 0.00

Junctions ~ 133.00 hr

0.00 0.00

J-2

J-17

J-25

J-26

J...74

J·75
J-81

J-85

Ccn8lilln!nt
(mgJl)

1.2

0.8

0.6

1.0

1.1

1.1
1.1

1.0

Calculat!ld
Hydraulic

Grade
(ft)

217.38
217.38

217.38

217.38

217.38

217.38

217.38

217.38

Pn!lSS1Jre
(psi)

50.12

58.04

54.83

55.09

54.08

54.04

49.39

54.65

Demand
(Calculated)

wpm)

0.17

0.27

0.39

0.00

0.32

0.25
0.06

0.28

Preaure
Head

(1I)

115.90
134.22

126.80

127.41

125.07

124.98

114.22

126.36
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Pumps~ 133.00 hr

Label Status Consllluen1 From To Row Head Relative UI5efuI
(mgn) Grade Grade (gpm) (ft) Speed Power

(ft) (11) (Hp)

PMp·1Off 0.4 114.00 217.39 0.00 0.00 0.00 0.00

Junotlonslm 134.00 hr

Label ConstitlJent calculate<! PresBIJre Demand Pressure
(mgI1) Hydraulic (p8l) (calculated) Head

Grade (gpm) (ft)
(11)

J·2 1.2 216.86 49.89 0.17 115.38

J-17 0.8 216.86 57.81 0::0 133.70

J-25 0.6 216.86 54.61 0.39 126.28

J-26 1.0 218.86 54.87 0.00 126.89

J-74 1.1 216.86 53.86 0.32 124.55

J-75 1.1 216.86 53.82 0.25 124.46

J-81 1.2 216.86 49.17 0.06 113.70

J-85 1.0 218.86 54.42 0.28 125.66

Pumps ~ 134.00 hr

Label StaIu6 Constituent From To FloYi Head RaJallve Useful
(ITlQJI) Grade Grade (gpm) (tt) Speed Power

(ft) (11) (Hp)

PMP-1 Off 0.4 114.00 216.87 0.00 0.00 0.00 0.00

Junc-tl0f\5lm 136.00 hr

Label Constltuent Calculate<! Pressure Demand Pressure
(mgJI) Hydraulic (pal) (Calculated) H....d

Grade (gpm) (ft)
(11)

J-2 1.2 216.34 49.67 0.17 114.86

'>-17 0.9 216.34 57.59 0.27 133.18

J-25 0.6 216.34 54.38 0.39 125.76

J-26 1.0 216.34 54.64 0.00 126.37

J-74 1.1 216.34 53.63 0.32 124.03

J-75 1.1 216.34 53.59 0.25 123.94

J-81 1.2 216.34 48.94 0.06 113.18

J-85 1.0 216.34 54.20 0.26 125.34

Pumps em 136.00 hr

Label Status Consll1lJenl From To FIC1N Head RelBllve Useful
(ITlQJI) Grade Grade (gpm) (ft) Speed Power

(11) (II) (HpJ

PMP-1 Of! 0.4 114.00 216.35 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotlons <m 136.00 In

Label Constituent
(mgll)

caJct.daled Pressure
Hydraunc (psi)

Grade
(11)

Demand
(Calculated)

(gpm)

P~ure

Heed
(II)

J-2

J-17

J-25

J-26

J-74

J-75

J-a1

J-85

1.2

0.9
0.6

1.0

1.1

1.2

1.2

1.0

215.62

215.62

215.62

215.62

215.62

215.82

215.62

215.82

49.44

57.36

54.16

54.42

53.41

53.37

48.72

53.97

0.17 114.34

0.27 132.66

0.39 125.24

0.00 125.85

0.32 123.51

0.25 123.42

0.06 112.66

0.28 124.62

Pumps @ 138.00 nr

Label status Const~uent From
(mlln) Grade

(11)

To Flow Head Relative
Grade (gpm) (tt) Speed

(ft)

Useful
Power
(Hp)

PMP-1Off 0.4 114.00 215.63 0.00 0.00

Junollo""", <m 137.00 nr

0.00 0.00

Label Constituent Calculated Pressure
(mgJI) HydraUlic (ps!)

Grade
(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.2

0.9

0.6

1.0

1.1

1.2

1.2

1.0

215.30

215.30

215.30

215.30

215.30

215.30

215.30

215.30

49.22
57.14

53.93

54.20

53.18

53.15

48.49

53.75

0.17 113.62

0.27 132.14

0.39 124.72

0.00 125.33

0.32 122.99

0.25 122.90

0.06 112.14

0.28 124.30

Pumps@ 137.00 hr

Label Status Conslnuenl From
(rngll) Grade

(11)

To Flow Head Relative U""ful
Grade (gpm) (It) Speed Power

(ft) (Hp)

PMP-1Off 0.4 114.00 215.31 0.00 0.00

Junctions @ 138.00 hr

0.00 0.00

Label Constituent
(mgJ1)

CalculBled Pressure
Hydraullc (psi)

Graoe
(lI)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

1.2
0.9

0.6

1.0

1.1

1.2

214.78

214.78

214.78

214.78

214.78

214.78

48.99

58.92

53.71

53.97

52.96

52.92

0.17 113.30

0.27 131.62

0.39 124.20

0.00 124.81

0.32 122.47

0.25 122.38
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Analysis Results

Scenario; 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctlona~ 138.00 hr

Label Consllluenl Calculated Pl'llS8Ure Demand PrtlS8UTe
(mgll) HydratJ]c (pal) (Calculated) Head

Grade [gpm) (1'1)
(1'1)

J.81 1.2 214.78 48.27 0.06 111.62

J.a5 1.0 214.78 53.52 0.28 123.78

Pump"@ 13B.00 hr

Label SlalU6 ConstJluent From To Flow Head Relative Useful
(rngJI) Grade Grade (gpm) (11.) Speed Power

(1'1) (t1) (Hp)

PMP-1 Off 0.4 114.00 214.79 0.00 0.00 0.00 0.00

Junotlons @! 139.00 hr

Label Constituent Calculated Pressura Demand PreslKJl'e
(mg/l) Hydraufic (p&i) (calculated) Head

Grade (gpm) (tI)
(1'1)

J-2. 1.2 214.26 48.77 0.17 112.76

J-17 0_9 214.26 56.69 0.27 131.10

J-25 0.6 214.26 53.48 0.39 123.68

J·26 1.0 214.26 53.75 0.00 12429

J-74 1.1 21-4.26 52.73 0.32 121.95

J-75 1.2 214.26 52.70 0.25 121.86

J-81 1.2 21426 48.04 0.06 111.10

J.a5 1.0 21426 53.30 0.28 123.26

pumps «lI13S.DO hr

Label Status Conetttuent From To Flow Head Relllllve Useful
(mgn) Grade Gnlde (gpm) (ft) Speed Power

(1'1) (11) (Hp)

PMP-1Off 0.4 114.00 21427 0.00 0.00 0.00 000

J u nct!o". «!)140.DO hr

Label Cons1ltu"nt Calculated Pre88Um Demand PreMU'"
Imgl1) Hydraul1c (pal) (caJculaled) Head

Grade wpm) (ft)
(ft)

J-2 12 213.74 48.55 0.17 112.26

J-17 0.9 213.74 56.47 027 130.56

J-25 0.6 213.74 53.26 0.39 12316

J-25 1.0 213.74 53.52 0.00 123.77

J·74 1.1 213.74 52.51 0.32 121.43

J·75 12 213.74 52.47 0.25 121.34

J-81 1.2 213.74 47.82 0.06 110.58

J.a5 1.1 213.74 53.08 0.28 122.74
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Analysis Results

Scenario: 221 Ext. Kb={D.6l, Kw=O

Constituent Analysis

Pumps @l140.00 hr

Label S1al:us Con&lituent From To Aow Head Relative Useful
tmgl1} Grade G...de (gpm) (ft) Speed Power

(ft) (fl) (Hp)

PMP-1 Off 0.4 114.00 213.75 0.00 0.00 0.00 0.00

Junctlons @ 141.00 In

Label Constiluenl Calculated Prell8Ure Demand Presaure
(mgA) Hydrllullc (psi) (Calculaled) Head

Grade (gpm) (Il)
(ft)

J-2 1.2 213.22 48.32 0.17 111.74
J..17 0.9 213.22 56.24 0.27 130.06
J-25 0.7 213.22 53.03 0.39 122.64
J-26 1.0 213.22 53.30 0.00 1Z3.25
J-74 1.1 213.22 52.29 0.32 120.91
J-75 1.2 213.22 52-25 0.25 120.82
J-81 1.2 213.22 47.59 0.06 110.06
J-85 1.1 213.22 52.85 0.28 122.22

Pumps @l141.00 hr

Label Stalus Constituent From To Flow Head Rela&_e Useful
(mgJI) Grade- Grade (gpm) (ft) Speed Power

(ft) (n) (Hp)

PMP-1 Off 0.4 114.00 213.23 0.00 0.00 0.00 0.00

Junctions~ 142.00 hr

Label Constituent Calculated Preuure Demand Pressu~

(mgn) Hydraulic (psi) (calculated) H....d
Grade (gpm) (II)

(ft)

J-2 1.2 212.70 48.10 0.17 ~".22

J-17 0.9 212.70 56.02 0.27 129.54

J..25 0.7 212.70 52.61 0.39 122.12

J-26 1.0 212.70 53.07 0.00 122.73

J-74 1.1 212.70 52.06 0.32 120.39
J-75 1-.2 212.70 52.02 0.25 120.30

J-81 1.2 212.70 47.37 0.06 109.54

J-BS 1.1 212.70 52.63 0.28 121.70

Pumps @ 142.00 hr

Label Status ConslitlJenl From To Flow Head Relative Useful
(mgll) Grade Grade (",pm) (ft) Speed Power

(ft) (fl) (Hp)

PMP·1 Off 0.4 114.00 212.71 0.00 0.00 0.00 0.00



Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotlons 1m 143.00 hr

Label Conslttuent
(rngll)

Calculated Pressure
Hydraunc (PSI)

Grade
(ft)

Demend
(Calculated)

(gpm)

Presaure
Head

(ft)

J-2

J-17

J·25

J-2S

J-74

J-75

J-81

J-85

1.2

O.B

0.7

1.0

1.1

1.2

1.2

1.1

212.18

212.18

212.18

212.18

212.18

212.18

212.18

212.18

47.87

55.79

52.58

52.85

51.84

51.80

47.14

52.40

0.17 110.70

0.27 129.02

0.39 121.60

0.00 122.21

0.32 119.87

0.25 119.78

0.06 109.02

0.26 121.18

f>umps ~ 143.00 hr

Label status Con6tlluent F rom To Flow Head Relative
(mg/l) Grade Grade (gpm) (ft) Speed

(ft) (11.)

Useful
Power
(Hp)

PMP-l Off 0.4 114.00 212.19 0.00 0.00

Junction5 @ 144.00 hr

0.00 0.00

Label ConstillJenl calculated Pressure
(mgl!) Hydnlulic (psI)

Grade
(ft)

Demand
(Caloulaled)

wpm)

Pressure
Head

(ft)

J-2

J-17

J·25
J.2S

J-74

J-75
J-81

J-85

1.1

O.B

0.8

1.0

1.1

1.1

1.1

1.1

211.66

211.66

211.66

211.66

211.66

211.66

211.66

211.66

47.65

55.57
52.36

52.62

51.61

51.57

46.92

52.18

0.17 110.18
0.27 128.50

0.38 121.08

0.00 121.69

0.32 119.35

0.25 119.26

0.06 108.50

0.28 120.66

f>lImps @ 144.00 hr

Label Stalus Conslttuenl
(mgll)

From
Grade

(1\)

To Flow Head Relative Useful
Grade (gpm) (ft) Speed P<>Wer
~ ~~

PMp·1Off 0.4 114.00 211.67 0.00 0.00

Junctions @ 146.00 hr

0.00 0.00

Label Constitusnl Calculated Pressure
(mg/l) Hydraulic (pel)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressu~

Heed
(It)

J·2

J·17

J·25

J·26

J·74

J·75

1.1

0.9

0.8
1.0

1.1

1.1

211.14

21 1.14

211.14

211.14

211.14

211.14

47.42

55.34
52.13

52.40

51.39

5135

0.17 109.66

0.27 127.98

0.39 120.56

0.00 121.17

0.32 118.83

0.25 118.74
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Analysis Results

Scenario: 221 Ext. Kb=(O.5}, Kw=O

ConstItuent Analysis

Junctlons.@!l146.00 hr

lJIbel Constituent Calculated Pressure
(mgn) Hydraulic (psI)

Glllde
(ft)

Demand
(Calculated)

(gpm)

Pressune
Heed

(ff)

J-81

J-85

1.1

1.1

211.14

211.14

46.69

51.95

0.06 107.98

0.28 120.14

Pumps @ 146.00 hr

Label Status Conslttuenl From To Flow Head Relative U..efuJ
(ml)'T) Grade Glilde (gpm) (ft) Speed Power

(ft) (fl) (Hp)

PMP-10n 0.4 113.95 211.22 91.98 97.28 1.00 2.26

Junotlons @ 146.00 hr

Label Constituent Celcull!led Pressure Demand Pressure
(mgn) Hydraulic (psi) (Calculated) Head

Grade (gpm) (f!)
(ft)

J-2 1.1 212.97 45.21 0.17 111.49

J-17 0.9 212.98 56.13 0.27 129.80

J·25 0.8 21296 52.92 0.39 122.38

J·26 1.0 212.96 53.19 0.00 122.99

J·74 1.1 21297 52.18 0.32 120.66

J-75 1.1 212.97 52.14 0.25 120.57

J-81 1.1 212.98 47.45 0.06 109.80

J-85 1.1 212.96 52.74 0.28 121.96

Pumps @ 146.00 hr

Lobel Status Constituent From To Aow Head Relative Useful
(mgll) Grade Grade (gpm) (11) Speed Power

(11) (fl) (Hpj

PMP-10n 1.7 113.95 213.05 90.73 99.10 1.00 2.27

Junctions: @ 147.00 hr

Label Consttluent Celeulllled Pres8UTe Demand Pressure
(mgll) HydliluOo [PSQ (Galculllled) Head

Grade (gpm) (1'1)
(ft)

J-2 1.1 214.77 48.99 0.17 113.29

J-17 0.8 214.76 56.91 0.27 131.60

J·25 0.8 214.76 53.70 0.39 124.18

.J-26 1.0 214.76 53.96 0.00 124.79

J-74 1.1 214.76 5295 0.32 122.45

J·75 1.1 214.76 52.91 0.25 12236

J-81 1.1 214.76 48.26 0.06 111.60

HIS 1.1 21476 53.52 0.28 123.76
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Analysis Results

Scenario: 221 Ext. Kb=(O_S), Kw=O

Constituent Analysis

Pumps @ 147.00 hr

Label Status Constituent From To FloW Head Relallve U&eful
(mgll) Grvde Grade (gpm) (1t) Speed Power

(ft) (ll) (Hp)

PMP-l0n 1.7 113.95 214.84 89.16 100.00 1.00 2.27

Junctions @ 148.00 hr

Label Conetltuent C..ic:ulated PreaSIJra De/Tlllnd Pressure
(mgJI) HydrauDc (psi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 1.1 216.52 49.75 0.17 115.04
J-17 0.9 216.52 57.67 0.27 133.36
J-25 O.B 216.52 54.46 039 125.94

J-26 1.0 216.52 54.72 0.00 126.55
J-74 1.1 216.52 53.71 0.32 124.21
J-75 1.1 216.52 53.67 0.25 124.12

J-Bl 1.1 216.52 49.02 0.06 113.36

J-85 1.1 216.52 54.28 0.28 125.52

Pumps @ 148.00 hr

Label Status Constltuent From
(mg/l) Grade

(ft)

To
Grade

(Il)

Flow Head
(gpm) (Il)

Relative
Speed

Useful
Power
(Hp)

PM?-10n 1.7 113.95 216.60 87.04 102.65 1.00 2.26

Junctions @ 149.00 hr

Label Constrtuent calculated Pressure Demand Pressure
(mgll) Hydraulic (psi) (Calculated) Head

Grade (llpm) (fl)
{ft)

J-2 1.1 218.22 50.48 0.17 116.74

J-17 1.0 218.22 SBAO 0.27 135.06

J-25 O.B 21B.22 55.20 0.39 127.64

J-26 1.0 218.22 55.46 0.00 128.25

J-74 1.1 21822 54.45 0.32 125.91

J-75 1.1 21B22 54.41 0.25 125.82

J-81 1.1 218.22 49.76 0.06 115.06

J-85 1.1 21B22 55.01 0.28 12722

Pumps@ 149.00 hr

Label StaIus Constiluenl From To Flow Head Reialive Useful
(mgll) Grade Grade (gpm) (ll) Speed Power

ell) (ll) (Hp)

PMP-l0n 1.7 113.95 218.30 83.70 104.34 1.00 2.20

- 124 -



Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junctions @ 160.00 hr

Labet Constituent calculated Pre88Ul1!l
(mgll) H)/draufic (psi)

Grade
(n)

Demsnd
(Calculated)

(gpm)

Pressure
Head
(n)

J-2 1.1 219.84 51.18 0.17 118.36

J-17 1.0 219.84 59.10 027 136.68

J·25 0.8 219.84 55.89 0.39 129.26

J-26 1.0 219.84 56.16 0.00 129.87

J·74 1.1 219.84 55.15 0.32 127.53

J·75 1.1 219.84 55.11 0.25 127.44

J-81 1.1 219.84 50.45 0.06 116.68

J-85 '1.1 219.84 55.71 0.28 128.84

Pumps@160.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgn) Grade Grade (gpm) (n) Speed Power

(n) (1\) (Hp)

PMP·10n 1.7 113.96 219.90 73.89 105.94 1.00 1.98

Junotlons @ 161.00 hr

Label Constituenl Calculated l'res6ure Demand Pressure
(mgll) HydrauOc (psi) (Calculated) Head

Grade (gpm) (n)
(n)

J·2 1.1 22121 51.n 0.17 119.73

J-17 10 221.20 59.69 0.27 138.04

J·25 O.B 221.20 56.49 0.39 130.62

J-26 1.0 221.20 56.75 0.00 131.23

J-74 1.1 221.21 55.74 0.32 128.00

J-75 1.1 221.20 55.70 0.25 128.80

J-81 1.1 221.20 51.05 0.06 118.04

J-85 1.1 221.20 56.30 0.28 130.20

Pumps @ 161.00 hr

Label Status Conslll.ueni From To Flow Head Relative Useful
(mgl\) GtBde Grade (gpm) (n) Speed Power

(n) (n) (Hp)

PMP-10ff 1.7 1.14.00 221.22 0.00 0.00 0.00 0.00

Junctions @ 162.00 hr

Label Constituent Calculated Pressure Demand Pressure
Imgn) Hydraulic (psI) (Calculated) Head

Grade (gpm) (ft)
In)

J-2 1.1 220.69 51.55 0.17 11921

J-17 1.0 22068 59.47 0.27 137,52

J-25 0.8 220.68 56.26 0.39 130.10

J·26 1.0 220.68 56.52 0.00 130.71

J-74 1.1 220,69 55.51 0.32 128.38

J-75 1,1 220.68 55.47 0.25 12828
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AnalysIs Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

.Junction& «fj162.00 hr

Label Constituent Calculated Pressure
(rngll) Hydraulic (psi)

Grade
(ft.)

Demand
(CalcUlated)

(gprn)

Pressure
Head

(n)

J-81

J-e5
1.1

1.1

220.68

220.68

50.62

5608

0.06 117.52

0,28 129 68

Pumpa~162.00 hr

l..llbel Slatu& Constituent From To Flow Head Relative Useful
(mgn) Grade Grade (gpm) (n) Speed Powsr

(ft) (ft.) (Hp)

PMP-l Off 0.4 114.00 220.70 0.00 0.00 0.00 0.00

.J u nctJons @ 163.00 hr

l..llbel Consliluent Calculated Pressure Demand Pressure
(rngJI) Hydraulic (PSI) (ClIlculated) Head

Grade (gpm) (ft)
(ll)

J-2 1.2 220.17 51.32 0.17 118.69

J-17 1.0 220.16 59.24 0.27 137.00

J-25 0.8 220.16 56.04 0.39 129.58

J-26 1.1 220.16 56.30 0.00 130.19

.1-74 1.1 220.17 55.29 0.32 127.86

J-75 1.1 220.16 55.25 0.25 127.76

J-81 1.1 220.16 SO.60 0.06 117.00

J-85 1.1 220.16 55.85 028 129.16

Pumps @ 1&3.00 hr

Label Statu6 Coostituent From To Flow Head Relative Uaeful
Imgll) Grade Grade (gpm) (ft) Speed Power

(n) (ft.) (Hpj

PMP-10ff 0.4 114.00 220.18 0.00 0.00 0.00 0.00

Junctlon.s @ 164.00 hr

Label Constituent Caleulaled Pre&sure Demand Pressure
(mgJI) Hydraulic (pei) (Calculated) Head

Grade (gpm) (ft)
(n)

J-2 1.2 219.65 51.10 0.17 118.17

J·17 1.0 219.64 59.02 OX 136.48

J-25 08 219.64 55.81 0.39 129.06

J-26 1.1 219.64 56.crT 0.00 129.67

J-74 1.1 21Q.65 55.06 0.32 127.34

J-75 1.1 219.64 55.02 025 127.24

J·B1 1.1 219.64 50.37 0.06 116.48

J·BS 1.1 219.64 55.63 028 128.64
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=o
Constituent Analysis

Pumps @ 164.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (11) Speed Power

(11) (11) (Hp)

PMP-1 Off 0.4 114.00 219.66 0.00 0.00 0.00 0.00

Junctlans@ 166.00 hr

Label Constituent Calculated Pressure Oemand Pressure
(mgJl) Hydraulic (psi) (Calculated) Head

Grade (gpm) (11)
(11)

J-2 12 219.13 50.87 0.17 117.65
J-17 1.0 219.12 58.79 0.27 1'35.96
J-25 0.8 219.12 55.59 0.39 128.54
J-26 1.1 219.12 55.BS 0.00 129.15
J-74 12 219.13 54.84 0.32 126.82
J-75 1.1 219.12 54.80 0.25 126.72
J-81 1.1 219.12 50.15 0.06 115.96
J-85 1.1 219.12 55.40 028 128.12

Pumps@166.00 hr

Label Status Constituent From To Flow Head Relatlve Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(11) (11) (Hpj

PMP-1 Off 0.4 114.00 219.14 0.00 0.00 0.00 0.00

Junctlans @ 166_00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgJI) Hydnluiic (psi) (CalcuJlited) Head

Grade (gpmJ (11)
(11)

J-2 1.2 218.61 50.65 0.17 117.13

J-17 0.9 218.60 58.57 027 135.44

J-25 O.B 218.60 55.36 0.39 128.02

J-26 1.1 218.60 55.63 0.00 128.63

J-74 1.2 218.61 54.61 0.32 126.30

J-75 1.1 218.60 54.57 0.25 126.20

J-81 12 218.60 49.92 0.06 115.44

J-BS 1.1 21B.60 55.18 028 127.60

Pumps @ 166.00 hr

Label Status Cons1lluent From To Flew Head Relative Useful
(mgl1) Grade Grade (gpm) (11) Speed PONer

(11) (11) (Hp)

PMP-1 Off 0.4 114.00 218.62 0.00 0.00 0.00 0.00
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Analysis Results
Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotlona~ 1&7.00 hr

Label Cons!lluent Calculated Pressure Demand Pressure
(mgll) Hydraulic (psi) (Calculated) Heed

G",de (gpm) (ft)
(ft)

J·2 1.2 218.09 50.42 0.17 116.61

J-17 0.9 218.08 58.35 0.27 134.92

J-25 0.8 218.08 55.1<4 0.39 127.50

J-26 1.1 218.08 55.-40 0.00 128.11

J-74 1.2 218.09 54.39 0.32 125.78

J-75 1.2 218.08 54.35 0.25 125.68

J-81 1.2 218.08 49.70 0.06 114.92

J-85 1.1 218.08 54.95 0.28 127.08

Pumps @157.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgn) Glilde GJ<lde (gpm) (tt) Speed Power

(11) (ft) (Hp)

PMP-1 Off 0.4 114.00 218.10 0.00 0.00 0.00 0.00

Junations@ 168.00 hr

Label Constnuent CalCUlated Presaure Demand Pressure
(mgJI) Hydraulie (psQ (Calculated) Head

Grade (gpm) (11)
(11)

J-2 1.3 217.57 50.20 0.17 116.09

J-17 0.9 217.56 58.12 0.27 134.40

J-25 0.8 217.58 54.91 0.39 126.98

J-26 1.1 217.58 55.18 0.00 127.59

J-74 1.2 217.57 5!l.16 0.32 125.26

J-75 12 217.56 54.13 0.25 125.16

J-81 1.2 217.56 <49.47 0.06 114.-40

J-85 1.1 217.56 54.73 0.28 126.58

Pumps @ 168.00 hr

Label Status Constituent From To Flow Head RelatJve Useful
(mgJI) Grade Grade (gpm) (11) Speed Power

(11) (ft) (Hp)

PMP-1 Off 0.4 114.00 217.58 0.00 0.00 0.00 0.00

Junotlons@ 169.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgn) Hydraulie (p6Q (Calculated) Head

Grade wpm) (ft)
(ft)

J-2 12 217.05 49.97 0.17 115.57

J-17 0.9 217.0<4 57.90 0.27 133.88

J-25 0.8 217.0<4 54.69 0.39 126.46

J-26 1.1 217.0<4 54.95 0.00 127.07

J-74 1.2 217.05 53.94 0.32 124.74

J-75 12 217.04 53.90 0.25 124.64
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Analysis Results

Scenario: 221 Ext. Kb=(Q.5), Kw=O
Constituent Analysis

JunctJons 1m 169.00 hr

Label Constituent Calculated Pressure
(mg/l) Hydraufic (psi)

Grade
(fl)

Demand
(CalcUlated)

(wm)

Pressure
Head

(ft)

J..81

J-85

12
1.1

217.04

217.04

4925

54.51

0.06 113.88

0.28 126.04

Pumps 1m 169.00 hr

Label Slalus ConelJtuenl
(moll)

From
Grade

(ft)

To Flow HEl8d ReJaliw Useful
Grade (gpm) (ft) Speed Power

(ft) (Hp)

PMP-1 Off 0.4 114.00 217.06 0.00 0.00

Junctions @ 160.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgll) Hydraulic (PSI)

Grade
(ft)

Demand
(Calculated)

(gpm)

Preseure
Head
(ft)

J-2
J-17

J-25
J-26

J-74

J-75

J-81

J-85

1.2

1.0

0.8

1.1
12
12
1.2
1.1

216.53

216.52

216.52

216.52

216.53

216.52

216.52

216.52

49.75

'57.07

54.46

54.73

53.71

53.68

49.02

54.28

0.17 115.05

027 133.36

0.39 125.94

0.00 126.55

0.32 12422

0.25 124.12

0.06 113.36

0.28 125.52

Pumps <m 180.00 hr

Label S1atus Conslituenl From To Flaw Head Relative Uteful
(moll) Grade Grade (gpm) (II) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 216.54 0.00 0.00

Junations @ 1B1.oo hr

0.00 0.00

Label Constituent
(mgll)

Calculated Pressure
Hydraulic (psl)

Grade
(Ill

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

12
1.0

0.8

1.1

1.2

12

12

1.1

216.01

216.00

21600

216.00

216.01

216.00

216.00

216.00

49.53

'57.45

54.24

54.50

53.49

53.45
48.80

54.06

0.17 114.53

0.27 132.84

0.39 125.42

0.00 126.03

0.32 123.70

0.25 123.60

0.06 112.84

0.28 125.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Pumps «II 161.00 hr

Label Status Constituent From To Flaw Head Relalive Useful
(mgIl) Gntde Grode (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0,4 114.00 216,02 0.00 0.00 0.00 0.00

Junc>tlona ~ 162.00 hr

Label Conslilllent Calculated Pressure Demand Pl'MSUre
(mQll) HydraUlic (PSI) (Calculated) Head

Grade (gpm) (11)
(ll)

J-2 1.2 215.49 49.30 0.17 114.01

J-17 1.0 215,48 fSl.22 0,27 132.32

J-25 0.8 215,48 54.01 0.39 124,90

J-26 1.1 215.<18 54.26 0.00 125,51

J-74 1.2 215,49 53.27 0.32 123.18

J-75 1,2 215.48 53.23 0.25 123,08

J-81 1.2 215,48 48.fSl 0.06 112.32

J-85 1.1 215.46 53.83 0.28 124.48

Pumps @ 162.00 hr

Label Stetus Constltuenl From To Flow Head Relative Useful
(mgIl) Gme Grade (gpm) (II) Speed Power

(ll) (ft) (Hp)

PMP-1Off 0,4 114.00 215,50 0,00 0.00 0.00 O,CY.)

Junction.. @ 163.00 hr

Label Constituent Calculated Pr&S6ure Demand Pressure
(mQll) Hydr1luUc (psI) (CaIcul.lEtd) Head

Grade (gom) (ll)
(11)

J-2 1,2 214.97 49.08 0.17 113.49

J-17 1,0 214,96 57.00 0.27 131.80

J-25 0.8 214,96 53.78 0,39 124,38

J-25 1,1 214.96 54.05 0.00 124,99

J-74 1,2 214.97 53.04 0.32 122.66

J-75 12 214.96 53.00 0,25 12236

J-81 1.2 214.96 48.35 0.06 111.80

J-85 1.1 214,96 53,61 0,28 123.96

Pumps @ 163.00 hr

Label Status Conslituenl From To Flow Head Relalive Useful
(mgll) Grade Grade (gpm) (ll) Speed Power

(ll) (ft) (Hp)

PMP-1 Off 0,4 114.00 214.98 0.00 0,00 0,00 0,00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent AnalysIs

Junotions @ 1&4.00 hr

Label Constltuent Calculatecl Pressure
(mgll) Hydnlufic (psi)

Grade
(1\)

Demand
(Calculated)

(gpm)

Pressure
Hll8d

(Il)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.2

1.0

0.8

1.1

1.2
1.2

12

1.1

214.45

214.44

214.44

214.44

214.45

214.44

214.44

214.44

48.85

56.77

53.56

53.83

52.82
52.78

48.12

53.38

0.17 112.97

0.27 131.28

0.39 123.86

0.00 124.47

0.32 122.14

0.25 122.04

0.06 111.28

0.28 123.44

Pumps @ 1&4.00 hr

Label Status Constituent
(mgJI)

From
Grade

(1\)

To Flow Head Relative Useful
Grade (gpm) (II) Speed Power
~ (H~

PMP-1 Off 0.4 114.00 214.46 0.00 0.00

Junotions @ 186.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mglf) Hydraulic (pal)

Grade
(II)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.2
1.1

0.8

1.1

12

1.2

12

1.1

213.93

213.92

213.92

213.92

213.93

213.92

213.92

213.92

48.83

56.55

53.34

53.60

52.59

52.55
47.90

53.16

0.17 112.45

027 130.76

0.39 123.34

0.00 123.95

0.32 121.62

025 121.52

0.06 110.76

0.28 122.92

Pumps; @ 166.00 hr

Label status Constituent From
(mgll) Grade

(It)

To Flow Head Relative Useful
Grade (~pm) (II) Speed Power
~ ~~

PMP-1 Off 0.4 114.00 213.94 0.00 0.00

Junctions @ 1as.oO hr

0.00 0.00

Label Constituent CeJculaled Pressure
(mgll) Hydraulic (pel)

Grade
(Il)

Demand
(calculated)

wpm)

Pressure
Head

(II)

J-2

J-17

J-25

J-26

J-74

J-75

1.2

1.1

0.8

1.1

1.2

1.2

213.41

213.40

21340

213.40

21341

213.40

48.40

56.32

53.11

53.38
52.37
52.33

0.17 111.93

0.27 13024

039 122.82

0.00 123.43

0.32 121.10

0.25 121.00
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Analysis Results
Scenario: 221 Ext. Kb=(O.6), Kw---Q

Constituent Analysis

Junctions ~ 166.00 hr

Label Constituent C&Iculaled Pressure Demand Pre6aure
(mgll) Hydraulic (psi) (Calculated) Head

Grade (gpm) (11)
(ft)

J-81 1.2 213.40 47.07 0.06 110.24

J-85 1.2 213.40 52.93 0.28 122.40

Pumps lm 166.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(11) (ft) (Hp)

PMP-1 Off 0.4 114.00 213.42 0.00 0.00 0.00 0.00

.Junctions @ 167.00 hr

Label Conslttuent CelculatBd Pressure Demand Pressure
(mgll) Hydreul1c (PSI) (Cai<:tJlale<lJ Head

Grade (gpmJ (II)
(11)

J-2 1.2 212.89 48.18 0.17 111.41

J-17 1.1 212.88 56.10 0.27 129.72

J·25 0.9 212-88 52-89 0.39 122.30

J-26 1.1 212.88 53.15 0.00 122.91

J-74 1.2 212-89 52.14 0.32 120.58

J-75 1.2 212-88 52-10 0.25 120.48

J-81 1.2 212.88 47.45 0.06 109.72

J-85 1.2 212.88 52-71 0.28 121.68

Pumps~ 167.00 hr

Label Status Constituent From To Flow H....d Relative Useful
(mgll) Grade Grecle (gpm) (ft) Speed Power

(ft) (1t) (Hp)

PMP·' Off 0.4 114.00 212.90 0.00 0.00 0.00 0.00

Junctions @ 168.00 hr

Label Constituent CsIculated Pressure Demand Pressure
(mgIlJ Hydraulic (psi) (Calculated) Head

Grade (wm) (11)
(ft)

J-2 1.2 212.37 47.95 0.17 110.89

J-17 1.1 212.36 55.87 0.27 129.20

J-25 0.9 212.38 52.66 0.39 121.78

J·26 1.1 212.36 52-93 0.00 122.39

J-74 1.2 212.37 51.92 0.32 120.06

J-75 1.2 212.36 51.68 0.25 119.96

J-61 1.2 212.36 47.22 0.06 109.20

J.85 1.2 212.36 52.48 0.26 121.36
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pump"l!! 1&8.00 hr

Label Status Constituent From To Flow H...d Relstive Useful
(mgil) Grade Grade (gpm) (ft) Speed Power

(ft) (II) (Hpj

PMP-1Off 04 114.00 212.38 0.00 0.00 0.00 0.00

Junctions C 189.00 hr

Label Constituent Calculs!ed Pmssure Demand Prssure
(mgl\) Hydntutic (psi) (Calculated) Head

Grade (gpm) (11)
(II)

J-2 1.2 211.85 47.73 0.17 110.37

.1-17 1.1 211.84 55.65 0.27 126.68
J-25 0.9 211.84 52.44 0.39 121.26

J·26 1.1 211.84 52.70 0.00 121.87

.1-74 1.2 211.85 51.69 0.32 119.54

J-75 1.2 211.84 51.65 0.25 119.44

J-81 1.2 211.84 47.00 0.06 108.68

J-85 1.2 211.84 5226 0.28 120.84

Pumps (!!l189.00 hr

Lebel Status Constituent From To Flow Head Relative Useful
(mgJ1) Grade Grade (gpm) (n) Speed Power

(II) (ll) (Hp)

PMP-1 Off 0.4 114.00 211.86 0.00 0.00 0.00 0.00

.Junotlons l!! 170.00 hr

Lobel Constituent Coleulated Presaure Oemand Pressure
(mgll) Hydraulic (psi) (Clllculale<1) HVild

Grade (gpm) (11)
(11)

J-2 1.2 211.33 47.50 0.17 109.85

.1-17 1.1 211.32 55.42 0.27 126.16

J-25 0.9 211.32 52.21 0.39 120.74

J-26 1.1 211.32 52.48 0.00 121.35

J-74 1.2 211.33 51.47 0.32 119.02

.1-75 1.2 211.32 51.43 0.25 118.m

J-81 1.2 211.32 46.77 0.06 108.16

J-85 1.2 211.32 52.03 0.26 120.32

Pumps l!J! 170.00 hr

Label Status Constituent From To Flow Head Relatlve Useful
(mgn) Grade Grade (gpm) (Il) Speed Power

(II) (ll) (Hp)

PMP·1 Off 0.4 114.00 211.34 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent AnaJysis

Junotlons@ 171.00 hr

Label Constituent Calculated P~ure

(mgJl) Hydraulic (psi)
Grade

(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(1\)

J-2 1.2 210.81 47.28 0.17 109.33
J-17 1.0 210.80 55.20 DE 127.64
J-25 0.9 210.80 51.99 0.39 120.22

J-26 1.1 210.80 52.25 0.00 120.83
J-74 1.2 210.81 51.24 0.32 118.50

J-75 1.2 210.80 51.20 0..25 118.40
Hl1 12 210.80 46.55 0.06 107.64

J-85 12 210.80 51.61 0.28 119.80

Pumps @ 171.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(ft) (ll) (Hp)

PMP-10n 0.4 113.95 210.89 92.18 96.94 1.00 2.26

Junotlons@ 172.00 hr

Label Constituent Calculated Pressure Demand PA>SSure
(mlln) Hydraulic (PSi) (Calculated) Head

Grede (gpm) (1\)
(ll)

J-2 1.2 212.64 48.07 0.17 111.16

J-17 1.0 212.64 55.99 0.27 129.48

J-25 0.9 212.64 52.78 0.39 122.06

J·26 1.1 212.64 53.04 0.00 122.67

J-74 1.2 212.64 52.03 0.32 120.33

J-75 12 212.64 51.99 0..25 120.24

J-.81 1.2 212.64 47.34 0.06 109.48

J-BS 1.2 212.64 52.60 0.28 121.64

Pumps ~ 172.00 hr

Label Status Consllluent From To Row Head Relative Ueeful
(mgll) Grade Grade (gpm) (ft) Speed Power

(Il) (ll) (Hp)

PMP-10n 1.7 113.95 212.72 00.98 98.78 1.00 2.27

Junctions @ 17'3.00 hr

Label Constituent calculated Pressure Demand Pressure
(mgil) Hydraunc (PSI) (calculated) Head

Grade (gpm) (ft)
(ft)

J-2 12 214.44 48.85 0.17 112.96

J-17 1.1 214.44 56.77 0.27 131.28

J·25 0.9 214.44 53.56 0.39 123.86

J·26 1.1 214..44 53.82 0.00 124.47

J-74 1.2 214.44 52.81 0.32 122.13

J-75 1.2 214.44 52.77 0.25 122.04
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Analysis Results

Scenario: 221 Ext.. Kb=(O.5), Kw=O

Constituent Analysis

Junctions <m 173.00 hr

Label Constituent Calc1Jlated Preesure
(mgJl) Hydraunc (PSI)

Grade
(Il)

Demand
rCalculated)

(gpm)

Pressure
HMd

(11)

J-81

J·BS

1.2

1.2

214.44

214.44

48.12

53.38

0.06 111.28

0.26 123.44

Pumps «!l173.00 hr

Label Status ConstitlJent From To Flow Head Relative Useful
(ml/II) Grade Grade (gpm) (n) Speed Power

(n) (n) (Hp)

PMP·10n 1.7 113.95 214.52 69.48 100.57 1.00 2.27

Junction.. ~ 174.00 hr

Label Constituent Calculated Pressure Demand Pressure
(ml//l) HydrauDc (psi) (Calculated) Head

Grade wpm) (ft)
(ft)

~·2 1.2 216.21 49.61 0.17 114.73

J·17 1.1 216.20 57.53 0.27 133.04

J·25 0.9 216.20 54.32 0.39 125.62
J.26 1.1 216.20 54.59 0.00 126.23
J.74 1.2 216.21 53.58 0.32 123.90
J-75 1.2 216.20 53.54 0.25 123.60

J-81 1.2 216.20 46.66 0.06 113.04

J-85 1.2 21620 54.14 0.28 125.20

Pumps@ 174.00 hr

Label S1aIus Constituent From
(mg/f) Grade

(ftl

To Flew Head
Grade (I/pm) til)

(ft)

Relative Useful
Speed Pa­

(Hp)

PMP-1 On 1.7 113.95 216.28 67.46 102.33 1.00 226

Junotlo.... @ 176.00 hr

Label Constituent Calculated Pressure Demand P"""""re
(IT\QII) HydraUlic (psl) (Calculated) Head

Grade (gpm) (ft)
(ft)

J.2 1.2 217.92 50.35 0.17 11644

J·17 1.1 217.92 58.27 0.27 134.76

J·25 0.9 217.92 55.06 0.39 127.34

J-26 1.1 217.92 55.33 0.00 127.95

J·74 1.2 217.92 54.32 0.32 125.61

J.75 1.2 217.92 5426 0.25 125.52

J-81 1.2 217.92 49.62 0.06 114.76

J-85 12 217.92 54.66 C26 126.92
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Analysis Results

Scenario: 221 Ext. Kb=(O.S), Kw=O

Constituent Analysis

Pumps @ 176.00 hr

Label Status Constituent From To Flow Head Relative Useful
(mgJI) Grade Grade (>/pm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-10n 1.7 113.95 217.99 64.46 104.04 1.00 2.22

Junctions @ 17&.00 hr

Label Constttuent Calculated Pressure
(mgll) Hydraulic (psQ

Grade
(fl)

Demand
(Calculated)

wpm)

Pressure
Head

(ft)

J-2

J·17

J-25

J-26

J·7-4

J-75

J-81

J-85

1.2

1.1

0.9

1.1

1.2

1.2

1.2

12

219.56

219.55

219.55

219.55

219.56

219.55

219.55

219.55

51.06

58.B8

55.77

56.04·

55.03
54.99

50.33

55.59

0.17 118.08

0.27 136.39

0.39 128.97

0.00 129.58

0.32 127.25

0.25 127.15

0.06 116.39

0.28 128.55

Pumps @ 176.00 hr

Label status Constituent From
(mgn) Grade

(ft)

To Flow
Grade (gpm)

(ft)

Head
(f1)

Relative Useful
Speed Power

(Hp)

PMP-10n 1.7 113.96 219.62 77.50 105.66

Junctions @ 1n .00 hr

1.00 2.07

Label Cons1Jluent
(mgll)

Calculated Pressure
Hydraulic (psQ

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
H....d

(ft)

";-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

":.2

1.1

0.9

1.1
1.2

1.2

1.2

1.2

221.02

221.01

221.01

221.01

221.01

221.01

221.01

221.01

51.69

69.61

56.40

56.67

55.66

55.62

50.96

56.22

0.17 119.54

0.27 137.85

0.39 130.43

0.00 131.04

0.32 128.70

0.25 128.61

0.06 117.85

0.28 130.01

Pumps @ 177.00 hr

Label Status Consliluent From
(mgJI) Grade

(ft)

To Flow Head Relative Useful
Grade (>/pm) (ft) Speed Power
~ ~~

PMP-1Off 1.7 114.00 221.03 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=D

ConstItuent Analysis

Junctions @ 178.00 hr

Label Conslttuent Calculated Pressure
(mgll) Hydraulic (PSO

Grade
(n)

Demand
(CalcUlated)

(gpm)

PrB6SUre
Head

(n)

J-2

J·17

J-25

J-26

J-74

J·75
J-a1

J-85

1.2

1.1

0.9

1.1

1.2

1.2

1.2

1.2

220.50

220.49

220.49

220.49

220.49

220.49

220.49

220.49

51.47

59.39
56.18

56.44

55.43

55.39

SO.74

56.00

0.17 119.02

0.27 137.33

0.39 129.91

0.00 130.52

0.32 128.18

0.25 128.09

0.06 117.33

0.28 129.49

Pumps@ 178.00 hr

Label Status Constituent From
(mgll) Grade

(n)

To Flow Head Relative
Grade (gpm) (11) Speed

(n)

Useful
Power
(Hp)

PMP-1 Off 0.4 114.00 220.51 0.00 0.00

Junotions @ 179.00 hr

0.00 0.00

Label ConsUtuent
(mgI1)

calculated Pressure
Hydraulic (psi)

Grade
(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(1I)

J-2

J-17

J·25

J-26

J-74

J·75
J-81

J-85

1.2

1.1

0.9

1.2

1.2

1.2

1.2

1.2

219.98

219.97

219.97

219.97

219.97

219.97

219.97

219.97

5124

59.16

55.95

56.22
55.21

55.17

SO.51

55.77

0.17

0.27

0.39

0.00

0.32

0.25

0.06

0.28

118.50

136.81

129.39

130.00

127.66

127.57

11681

128.97

Pumps@ 179.00 hr

Label Status Constttuenl From
(mgllJ Grade

(11)

To Flow Head Relalive Useful
Grade (gpm) (n) Speed Power

(n) (Hpj

PMP-1 Off 0.4 114.00 2'19.99 0.00 000

.Junctions @ 180.00 hr

0.00 0.00

Label Conslttuenl Calculated Pressure
(mgI1) Hydraulic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Head
(n)

J-2

J-17
J-25

J-26

J-74

J-75

1.2

1.1

0.9

1.2

1.2

1.2

219.46

219.045

219.45

219.45

219.45

219.45

51.02

58.94

55.73

55.99

54.sa
54.94

0.17 117.98

0.27 13629

0.39 128..87

0.00 129.48

0.32 127.14

025 127.05
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Analysis Results
Scenario: 221 Ext. Kb=(O.6), Kw=O

Constituent Analysis

Junctions @ 180.00 hr

Label Constituent CalcuJated Pnossure Demand Pressure
(mgJ1) Hydraulic (psi) (Calculated) H....d

Grade (gpm) (11)
(11)

Hl1 1.2 219.45 50.29 0.06 116.29
J-85 1.2 219.45 55.55 0.28 128.45

Pumps ~ 180.00 hr

Label Status Consl1tuent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (11) Speed Power

(11) (11) (Hp)

PMP-1 Off 0.4 114.00 219.47 0.00 0.00 0.00 0.00

Junctions @l181.00 hr

Label Con6tituent Calculated Pre6Sure Demand Pressure
(mgll) Hydraulic (p6J) (CaIctJla1ed) Head

Grade (gpm) (ft)
(II)

J-2 1.3 218.94 50.79 0.17 117.46

J-17 1.1 218.93 58.71 0.27 135.77

J-25 0.9 218.93 55.50 0.39 128.35

J-26 1.2 218.93 55.77 0.00 128.96

J-74 12 218.93 54.76 0.32 126.62

J..75 12 218.93 54.72 0.25 126.53

J-81 1.2 218.93 50.06 0.06 115.77

J-85 1.2 218.93 55.32 0.28 127.93

Pl.Imp& ~ 181.00 hr

Label S1a1us Conllliluenl From To Row Head Relative Useful
(mgll) Grade Grade (llpm) (ft) Speed Power

(11) (11) (Hp)

PMP-1Off 0.4 114.00 218.95 0.00 0.00 0.00 0.00

Junctions~ 182.00 hr

Label Con6tillJenl Calculated Pressure Demand Pr...eure
(mgII) Hydraufic (P6~ (Calculated) Heed

Grade (gpm) (11)
(ft)

J..2 1.3 218.42 50.57 0.17 116.94

J-17 1 1 218.41 58.49 0.27 135.25

J·25 09 218.41 55.28 0.39 127.63

J-26 ~.2 218.41 55.54 0.00 128.44

J-74 12 218.41 54.53 0.32 126.10

J-75 12 218.41 54.49 0.25 126.01

J-81 1.2 218.41 49.84 0.06 115.25

J-85 12 218.41 55.10 0.28 127.41
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Analysis Results

Scenario: 221 Ext. Kb==(O.S), Kw--Q

Constituent Analysis

Junctions @ 186.00 hr

Label Constituent
(mgll)

Calculated
Hydraulic

Grade
(ft)

Pressure
(psi)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J·2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.3

1.1

0.9

12

1.3

1.3

1.3

1.2

216.86

216.85

216.85

216.85

216.85

216.85

216.85

216.85

49.89

57.61

54.60

54.67

53.68

53.62

49.16

54.42

0.17

027

0.39

0.00

0.32
0.25

0.06

0.26

115.38

133.69

12627

126.68

124.54

124.45

113.69

125.85

Pumps @ 186.00 hr

Label S1aIus Constituent From
(mgn) Grade

(11)

To Flow Heed Relative
Grade (gpm) (ft) Speed

(11)

UsefUl
Power
(Hp)

PMP-1Off 0.4 114.00 216.87 0.00 0.00

Junotions@ 186.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgn) Hydraulic (psO

Glade
(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.3

1.1

0.9

1.2

1.3

1.3

1.3

12

216.34

216.33

216.33

216.33

216.33

216.33

216.33

216.33

49.67
57.59

54.38

54.64

53.63

53.59

48.94

54.20

0.17 114.86

0.27 133.17

0.39 125.75

0.00 126.36

0.32 124.02

0.25 123.93

0.06 113.17

0.28 125.33

Pumps @ 186.00 IIr

Label Status Constituent From To Flow Head Relative Useful
(mgn) Grade Grade (gpm) (11) Speed Power

(ft) rft) (Hp)

PMP-1 Off 0.4 114.00 216.35 0.00 0.00

Junctions @ 187.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgll) Hydraulic (psO

Grade
Cfl)

Demand
(CaIetJlated)

(gpm)

Pressure
Head

(ft)

J-2

J-17

J-25
J-26

J-74

J-75

1.3

1.1

0.9
1.2

1.3

1.3

215.82

215.81

215.81

215.81

215.81

215.81

49.44

57.36

54.15

54.42

53.41

53.37

0.17 114.34

027 132.65

0.39 125.23

0.00 125.84

0.32 123.50

0.25 123.41
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Analysis Results

Scenario: 221 Ext. Kb={O.5), Kw=O

Constituent Analysis

Junctlo"s @ 187.00 hr

Label Constituent C.lculated p,...,aure Demand P""",ure
(mgll) Hydl1lunc (psQ (Calculated) Head

Grade (gpm) (1\)
(1\)

J-81 1.3 215.61 48.71 0.06 112.65
J-85 1.2 215.61 53.97 0.28 124.61

Pumps @ 187.00 hr

Label Status Constituent From To Flow Head ReJatiYe Ueeful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 215.83 0.00 0.00 0.00 0.00

Junction$ @ 188.00 hr

Label Constituent Calculated Pressure Demand Prea&we
(mgll) Hydreunc (pel) (Calewated) Head

Grade wpm) (1\)
(1\)

J·2 1.3 215.30 49.22 0.17 113.82

J-17 1.1 215.29 57.14 0.27 132.13

J-25 0.9 215.29 5393 0.39 124.71

J·26 1.2 215.29 54.19 0.00 125.32
J-74 1.3 215.29 53.18 0.32 122.98

J-75 1.3 215.29 53.14 0.26 122.89

J-81 1.3 215.29 48.49 0.06 112.13

J-85 1.2 215.29 53.75 0.28 124.29

Pumps @ 188.00 hr

Label Stalus Constituent From To Flow Head Relatllla Useful
(mgl\) Grade Grade (gpm) (11) Speed Power

(ft) (11) (Hp)

PMP-1 Off 0.-4 114.00 215.31 0.00 0.00 0.00 0.00

Junction" @ 185.00 hr

Label Constituent Calculated PlBS6U1'll Demand Preaaure
(mgl!) Hydraulic (psi) (CalCUlated) Head

Grade (gpm) (ft)
(II)

J-2 1.3 214.78 48.99 0.17 113.30

J-17 1.1 214.77 56.91 0.27 131.61

J..25 0.9 214.77 53.70 0.39 124.19

.!-26 1.2 214.77 53.f17 0.00 124.80

J-74 1.3 214.77 52.96 0.32 122.46

.!-75 1.3 214.77 52.92 0.25 122.37

J-81 1.3 214.77 48.26 0.06 111.6'1

J-85 1.2 214.77 53.52 0.28 123.77
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumpa 1m 189.00 hr

L.abeI Status Constituent From To Flow Hoad ReIativ& Useful
("'llI1) Grade Grade Wpm) (ft) Speed Power

(ft) (It) (Hp)

PMP·1 Olf 0.4 114.00 214.79 0.00 0.00 0.00 0.00

Junotlons 1m 180.00 hr

Label Cons1Jluent Calculated Prellllule Demand PtallllUfll
(mgII) Hydrau~c (pal) (Calculated) Heed

Gnlda (gpm) (11)
(11)

J·2 1.3 214.26 48.n 0.17 112.78

J·17 1.1 214.25 56.69 0.27 131.09
J-25 0.9 214.25 53A8 0.39 123.67

J-26 1.2 214.25 53.74 0.00 124..28
J-74 1.3 214.25 52.73 0.32 121.94
J-75 1.3 21425 52.69 0.25 121.85

J-81 1.3 214.25 48.04 0.06 111.00
J-as 1.2 214.25 53.30 0.28 123.25

Pumps 1m 190.00 hr

Label status Constituent From To Flow Heed RelZlve Useful
(mgll) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP-1Off 0.4 114.00 214.27 0.00 0.00 0.00 0.00

Junotlons lm 181.00 hr

Label Constftuent Calculated Plessurs Demand PretI$U...
(mg/l) Hydraulic (psO (Csleu1llled) Head

Grade (gpm) (1\)
(ft)

J-2 1.3 213.74 48.54 0.17 112.26

J-17 1.1 213.73 56.46 0.27 130.57

J·25 0.9 213.73 53.25 0.39 123.15

J-26 1.2 213.73 53.52 0.00 123.76

J·74 1.3 213.73 52.51 0.:32 121,42

J-75 1.3 213.73 52.47 025 121.33

J-a1 1.3 213.73 47.81 0.06 110.57

J-a5 1.2 213.73 53.07 0..28 122.73

Pumps <m 191.00 hr

l..Jlbe1 Status Conalltuenl From To Flow Head Relative Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(ft) (ft) (Hp)

PMP·1 Oft 0.4 114.00 213.75 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb={O.5}, Kw=O

Constituent Analysis

Junotlons ~ 192.00 hr

Label Constituent Calculated PI'8lISUn!l
(rnWI) Hydraulic (pal)

Grade
(ftl

Demand
(Calculated)

wpm)

Pressure
Head

(11)

J·2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.3

1.1

0.9

1.2

1.3

1.3

1.3

1.2

213.22

213.21

213.21

213.21

213.21

213.21

213.21

213.21

48.32

56.24

53.03

53.29

52.28

52.24

47.59

52.85

0.17 111.7,(

0.27 130.05

0.39 12263

0.00 123.24

0.32 120.90

0.25 120.61

0.06 110.05

0.26 122.21

Pumps ~ 192.00 hr

Label St2Ius Constituent From To Flow Head RelBtlve Uselul
(mgll) Grade Grade (gpm) (11) Speed Power

~ ~ ~~

PMP-1Off 0.4 114.00 213.23 0.00 0.00

J u notions @! 193.00 hr

0.00 0.00

Label Constituent Calculated Pressure
(mgll) Hydraulic (psI)

Gra<le
(ft)

Demand
(Calculated)

(Ilpm)

Pressure
Head

(ft)

J·2

J-17

J·25

J-2B

J-74

J·75

J-81

J-85

1.3

1.1

1.0

1.2

1.3

1.3

1.3

1.2

212.70

212.69

212.69

212.69

212.69

212.69

212.69

212.69

48.09

56.01

52.81

53.07

52.06

5202
47.37

52.62

0.17 111.22

0.27 129.53

0.39 12211

0.00 122.72

0.32 120.38

0.25 120.29

0.06 10953

0.28 121.69

Pump&; @! 193.00 hr

Label Stalus Constltuent From To Flow Head Relative Usufui
(mgn) Grade Grade (gpm) (II) Speed Pawe,

(II) (II) (Hp)

PMP-1Off 0.4 114.00 212.71 0.00 0.00

Junctions @ 11'4.00 hr

0.00 0.00

Label Constlluenl
(rnWI)

Calculated Pressure
Hydraulic (pel)

Grade
(II)

Demand
(Celctllated)

(gpm)

Pressure
Head

(II)

J-2

J-17

J-25

J-26

J·74

J-75

1.3

1.1

1.0
1.2

1.3

1.3

212.18

212.17

212.17
212.17

212.17

212.17

47.87

55.79

5258
5284
51.83

51.79

0.17 110.70

0.27 129.01

0.39 121.59

0.00 12220

0.32 119.86

0.25 119.77
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Analysis Results

Scenario: 221 Ext. Kb~(O.5), Kw=O
Constituent Analysis

Junotlons tm 154.00 hr

Label Consliluent Calculated PrBSSUre DBmand Pnossure
("'lIn) Hydraulic (""Q (Calcul8led) Head

Grade (gom) (11)
(1\)

J-81 1.3 212.17 47.14 0.06 109.01
J-85 1.3 212.17 52.40 0.28 121.17

Pumps C!! 154.00 hr

Label Slalus Constlluent From To Flow Head Relallve u""rul
(mgA) Grade Grade (gpm) (ft) Speed Powsr

(ft) (11) (Hpj

PMP-1Off 0.4 114.00 212.19 0.00 0.00 0.00 0.00

Junatlons @! 196.00 hr

Label Constituent CalcUlated Presaure Demand Preewre
(mgll) Hydraullc (PSi) (Calculated) Head

Grade (gpm) (11)
(ft)

J-2 1.3 211.66 47.64 0.17 110.1a

J-17 1.1 211.65 55.56 0.27 128.49

J-25 1.0 211.65 5236 0.39 121.07

J-26 1.2 211.65 52.62 0.00 121.68

J-74 1.3 211.65 51.61 0.32 119.34

J-75 1.3 211.65 51.57 0.25 119.25

J-81 1.3 211.65 46.92 0.06 108.49

J-85 1.3 211.65 52.17 0.28 120.65

pump. ~ 186.00 hr

Label status Constituent From To Flow Head Relative Useful
(mgn) Grode Grade (gpm) (II) Speed Power

(Il) (11) (Hp)

PMP-l Off 0.4 114.00 211.67 0.00 0.00 0.00 0.00

Junotlons C!! 196.00 hr

Label Constituent Calculated Pressure Demand Prellsure
(mgJI) Hydraunc (""Q (Calculated) Head

Grade (gpm) (ft)
(Il)

J-2 1.3 211.14 47.42 0.17 109.66

J-17 1.1 211.13 55.34 0.27 127.97

J~25 1.0 211.13 52.13 0.39 120.55

J·26 1.2 211.13 52.39 0.00 121.16

J-74 1.3 211.13 51.38 0.32 118.82

J-75 1.3 211.13 51.34 0.25 118.73

J-81 1.3 211.13 46.69 0.06 107.97

..i·85 1.3 211.13 51.95 0.28 120.13
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Analysis Results
Scenario: 221 Ext. Kb=(O.S), Kw=O

Cons'tituent Analysis

Pumps@19&.00 hr

Label Status Constituent From To Flow Head Relatlve Useful
(mg/I) Grade Grade (gpm) (II) Speed Power

(ft) (ft) (Hp)

PMP-10n 0.4 113.95 211.22 91.99 97.2:7 1,00 2.26

.Junatlons @ 187.00 hr

Label Constiluenl. Caleulated Pressure Demand Pressure
(mgl1) Hydraulic (psi) (CalCulated) Head

Grade (gpm) (ft)
(ft)

J-2 1.3 212..96 4<1.21 0.17 111.48
J-17 1.1 212.96 56.13 0.27 129.80
J-25 1.0 212.96 52.92 0.39 122.38
J-26 1.2 212.96 53.18 0.00 122.99
J-74 1.3 212.96 52.17 0.32 120.65
J-7S 1.3 212.96 52.13 0.25 120.56
J-81 1.3 212.96 47.48 0.06 109.80
J-85 1.3 212.Jl6 52.74 0.28 121.96

Pumps @ 187.00 hr

Label Status Constituent From To Flow Head Relative Uaeful
(mgIl) Grade Grade (gpm) (11) Speed Power

(ft) (ft) (Hp)

PMP-10n 1.7 113.95 213.05 90.74 99.10 1.00 2.27

.Iunations @ 158.00 hr

Label Constituent Calculated Pressure Demand Pressul1l
(mg/l) Hydraulic (psI) (Calculated) H....d

Grade wpm) (ft)
(tl)

J-2 1.3 214.76 48.99 0.17 113.28

J-17 1.1 214.76 56.91 0.27 131.60

J-25 1.0 214.76 53.70 0.39 124.18

J-26 1.2 214.76 53.96 0.00 124.79

J-74 1.3 214.76 52.95 0.32 122.45

J-75 1.3 214.76 52.91 0.25 122.38

J-81 1.3 214.76 48.26 0.06 111.60

J-85 1.3 214.76 53.52 0.28 123.76

Pumps @l198.00 hr

Label Statu" Conslltuent From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (ft) Speed Power

(ft) (n) (Hp)

PMP-10n 1.7 113.95 214.84 89.17 100.89 1.00 2.27
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Junctions @ 199.00 hr

Label CcnsIltuent Calculaled Pressure
(mg/I) Hydraulic (PSi)

Grade
(ft)

Demand
(CaJcu!aled)

(gpm)

Pressure
Head

(ft)

J-2 1.3 216.52 49.75 0.17 115.04
J-17 1.1 216.51 57.07 0.27 133.35
J-25 1.0 216.51 54.46 0.39 125.93
J-26 1.1 216.51 54.72 0.00 126.54
J-74 1.2 216.52 53.71 0.32 124.21

J-75 1.3 216.51 53.57 0.25 124.11

J-81 1.3 216.51 49.02 0.06 113.35

J-85 1.3 216.51 54.28 0.26 125.51

Pumps @l19B.CO hr

Label Status ConstJtuent From
(mg/I) Gnade

(ft)

To Flow
Gnade (gpm)

(ft)

Head
(ft)

Relative Useful
Speed Power

(Hp)

PMP-10n 1.7 113.95 216.59 67.05 10264 1.00 2.26

.Junotlons @ 200.00 hr

Lebel Constituent Calculated Pressure Demand Pressure
(mgll) Hydraufic (psi) (Calculated) Head

Gnade (gpm) (ft)
(ft)

J-2 1.3 216.22 50.4& 0.17 116.74

J-17 1.1 218.22 56.40 0.27 135.06

J-25 1.0 218.22 55.19 0.39 127.64

J-26 1.1 218.22 55.46 0.00 12625

J-74 1.2 216.22 54.45 0.32 125.91

J-75 1.3 216.22 54.41 0.25 125.62

J-81 1.3 216.22 49.75 0.06 115.06

J-85 1.3 218.22 55.01 0.2.8 127.22

Pumps @ 200.00 hr

Label Slalus Constituent From To Flow Head Relative Useful
(mgJI) Grade Grade (gpm) (ft) Speed Power

(n) (ft) (Hp)

PMP-10n 1.7 113.95 218.29 83.71 104-34 1.00 2.21

Junctions @ 201.00 hr

Lebel Consfiluent Calc.ulaled Pressure Demand Pressure
(mg~) HydrBunc. (pei) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 1.3 219.64 51.16 0.17 118.36

J-17 1.1 219.83 59.10 0.27 136.57

J·25 1.0 219.83 55.69 0.39 129.25

J-26 1.1 219.83 56.16 0.00 129.86

J-74 1.2 219.64 55.15 0.32 127.53

J-75 1.3 219.83 55.11 0.25 127.43
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Junctions @ 201.00 hr

Label Constituent Calculated Pressure
(mgl1) Hydraulic (pel)

Grade
(Il)

Demand
(Calculatsd)

(gpm)

Pressure
H...d

(Il)

J-a1

J-a5

1.3

1.3

219.83

219.83

50.45

55.71

0.06 116.67

0.26 128.83

Pumps (!!l201.00 hr

Label Status Constituent From To Flow Head Rellllive Use1ul
(mg/l) Grade Grade (gpm) (II) Speed Power

(ft) (ft) (Hp)

PMP·10n 1.7 113.96 219.90 73.96 105.93 1.00 1.98

Junctions @ 2tlZ.00 hr

Uibel Constituent CalcuJiIled Pressure Demand Preesure
(mgll) HydrauJ1c (PSI) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 1.3 221.21 51.77 0.17 119.7:3

J-17 1.1 221.20 59.69 0.27 138.04

J-25 1.0 221.20 56.48 0.39 130.62

J-26 1.2 221.20 56.75 0.00 131.23

J-74 1.2 221.20 55.74 0.32 128.89

J-75 1.3 221.20 55.70 0.25 128.60

J-a1 1.3 221.20 51.04 0.06 118.04

J-a5 1.3 221.20 56.30 0.26 130.20

Pumpa <m 202.00 hr

Uibel Slatus Constituenl From To Flow Head Relative Useful
(mgll) Grade Gmde (gpm) (Il) Spead Power

(11) (ft) (Hp)

PMP-1 Off 1.7 114.00 221.22 0.00 0.00 0.00 0.00

Junotlona @ 203.00 hr

Label Conslftuent Calculated Preeeure Demand Prasaura
(mgll) Hydraur,c (PSI) (Calculated) Head

Grade 19pm) (II)
(11)

J-2 1.3 220.69 51.55 0.17 119.21

J-17 1.1 220.68 59.47 0.27 137.52

J-25 1.0 220.68 56.26 0.39 130.10

J-26 1.2 220.68 56.52 0.00 130.71

J-74 1.2 220.66 55.51 0.32 126.37

J-75 1.3 220.68 55A7 0.25 126.28

J-a1 1.3 220.68 50.62 0.06 117.52

J-85 1.3 220.66 56.08 0.26 129.68
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Pumps I.m 203.00 hr

Label Status ConslillJenl From To Flow Head Relal!ve U• .,ful
(ml1~) Grade Grad.. (gpm) (II) Speed Power

(II) (ft) (Hp)

PMp·1 Off 0.4 114.00 220.70 000 0.00 0.00 0.00

Junctions @ 204.00 nr
Label Constituent calculated Pressure Demand P""'SUre

(mgll) Hydraulic (pel) (Calculated) Head
Grade (gpm) (1\)

(ft)

J-2 1.3 220.17 51.32 0.17 116.69
J·17 1.1 220.16 59.24 0.27 137.00
J-25 1.0 220.16 56.04 0.39 129.58

J·26 1.2 220.16 56.30 0.00 130.19
J-74 1.2 220.16 5529 0.32 127.85
J·75 1.3 220.16 55.25 0.25 127.76
J-81 1.3 220.16 50.60 0.06 117.00

J-85 1.3 220.16 55.85 0.28 129.16

Pumps @ 204.00 hr

Label Stat"" Constituent From To Flow Head Relative U6efut
(mgll) Grade Grade (gpm) (II) Speed Power

(tt) (tl) (Hp)

PMP-1Off 0.4 11400 220.18 0.00 0.00 0.00 0.00

Junctions (!!! 206.00 hr

Label Constituent Calculated Pnoaure Demand Pfe$Sure
(mg~) Hydraulic (psi) (Calculated) Head

Grade (gpm) (Il)
(II)

J-2 1.3 219.65 51.10 0.17 118.17

J-17 1.1 219.64 59.02 0.27 136.48

J-25 1.0 219.64 55.81 0.39 129.06

J-26 1.2 219.64 56.07 0.00 129.67

J-74 1.3 219.64 55.06 0.32 127.33

.1-75 1.2 219.64 55.02 0.25 127.24

J-81 13 219.64 50.37 0.06 11648

~ 1.2 219.64 55.63 0.28 128.64

Pumps @ 206.00 hr

Label StatU'S Constlt1Jent From To Flow Head Relative U""ul
(mgl1) Grade Grade (gpm) (II) Speed Power

(II) (tt) (Hpi

PMP·1Off 0.4 114.00 219.66 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

JunotJona @ 206.00 hr

Label Constituent CaICIJlaled Preeaure
(mg/l) Hydraullc (PSQ

Grade
(II)

Demand
(Calculaled)

(gpm)

P.-ure
Head

(II)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.3

1.1

1.0

1.2

1.3

1.2

1.3

12

'219.13

219.12

'219.12

219.12

219.12

219.12

219.12

219.12

SO.87

sa79

55.59

55.85

54.84

54.60

50.15

55.40

0.17 117.65
0.27 135.96

0.39 128.54

0.00 129.15

0.32 126.81

0.25 126.72

0.06 115.96

0.28 128.12

Pumps @ 206.00 hr

Label Status Constt1lJent
(mgn)

From
Grade

Ill)

To Flow Head Relative Useful
Grade (gpm) (II) Speed Power

(ft) (Hp)

PMP-1 Off 0.4 114.00 219.14 0.00 0.00

JunotJons @ 207.00 hr

0.00 0.00

Label Constituent Calculated Pressura
(mg/l) Hydraulic (psi)

Grade
(ft)

Demand
(Calculmed)

(gpm)

Pressure
Head

(11)

J-2

J-17

J-25

J-26

J-74

J-75
J-81

J-85

1.3

1.1

1.0

1.2

1.3

1.3

1.3

12

218.61

218.60

218.60

218.60

218.60

218.60

218.60

218.60

50.65

58.57

55.36

55.62

54.61

54.57

49.92
55.18

0.17 117.13

0.27 135.44

0.39 12B.02

0.00 1'28.63

0.32 126.29

025 126.20

0.06 115.44

0.28 127.60

Pumps 1m 207.00 hr

Label Sl>llus Constltuent
(mgll)

From To Flow Head Relative
Grade Grade (gpm) (II) Speed

(II) (ft)

Useful
Power
(HI')

PMP·' Off 0.4 114.00 21B.62 0.00 0.00

Junctions ~ 208.00 hr

0.00 0.00

Label Const!luent Calculated Pressure
(mg/l) HydnllJllc (psI)

Grade
(II)

Demand
(Calculsled)

("pm)

Pressure
Head

(ft)

J-2

J-17
J-25

J·26

J-74

J-75

1.3

1.1

1.0

12

1.3

1.3

218.0B

218.08

21808
21aOB

218.08

218.08

50.42

58.34

55.14

55.40

54.39

54.35

0.17 116.60

0.27 134.92

0.39 127.50

0.00 128.11

0.32 125.77

025 125.68
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Junotions ~ 208.00 hr

LBbel Con&lltuent Calculated Pressure
(mgll) HydnKJiic (psi)

Grade
(11)

Demand
(Calculated)

(gpm)

Pressure
Head

(11)

J-S1

J-85

1.3

1.2

218.08

218.08

49.70

54.95

0.06 114.92

0.28 127.08

Pumps @208.00 hr

LBbel Status Constttuent
(mgll)

From To Flow Head Relative
Grade Grade (gpm) (11) Speed

(Il) (ll)

U6<lful
Power
(Hp)

PMp·l Off 0.4 114.00 218.10 0.00 0.00

Junctions @209.oo hr

0.00 0.00

Label Constituent CeJculated Pressure
(mgn) HydraUUc (p6i)

Grade
(11)

Demand
(CeJculated)

(gpm)

Preaeure
Head

(Il)

J-2

J-17

J·25
J·26

J-74

J-75

J-81

J-85

1.3

1.1

1.0

1.2
1.3

1.3

1.3

1.2

217.56

217.56

217.56

217.56

217.56

217.86

217.56

217.56

50.20

58.12

54.91

55.17

54.16

54.12

49.47

54.73

0.17 116.08

0.27 134.40

0.39 126.98

0.00 127.59

0.32 125.25

0.25 125.16

0.06 114.40

0.28 126.56

Pumps@209.00 hr

Label status Constltuent
(mgn)

From
Grade

(ft)

To Flow Head Relative
Grade (gpm) (ft) Speed

(Il)

Useful
Power
(Hp)

PMP-1 Off 0.4 114.00 217.58 0.00 0.00

Junctions @210.00 hr

0.00 0.00

Label Constltuent Calculated Pressure
(mgll) Hydraufic (psi)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Head

(ft)

J-2
J-17

J-25
J-26

J-74

J-75

J-S1

J-BS

1.3

1.1

1.0

12
1.3

1.3

1.3

1.2

217.04

217.04

217.04

217.04

217.04

217.04

217.04

217.04

<IS.97

57.89

54.69

54.95

53.94

5390

49.25

54.50

0.17 115.56

0.27 133.88

0.39 i25.40

0.00 127.07

0.32 124.73

0.25 124.64
0.06 113.88

0.28 126.04
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

Constituent Analysis

Pumps ~210.00 hr

Label Status Conslituenl From To Flow Head Relative Useful
(mg,1) Gl1Ide Gl1Ide (gpm) (tI) Speed Power

(tI) (fl) (Hpj

PMP-1 Off 0.4 114.00 217.06 0.00 0.00 0.00 0.00

Junctions@211.00 hr

Label Constituenl calculated Pressure Demand Pressure
(mg/l) Hydraulic (P"Q (calculated) Head

Grade (gpm) (ft)
(tI)

J-2 1.3 216.52 49.75 0.17 115.04

J-17 1.1 216.52 =U.67 0.27 133.36

J-25 1.0 21652 54 46 0.39 125.94

J-26 1.2 216.52 54.72 0.00 126.55

J-74 1.3 216.52 53.71 0.32 124.21

J-75 1.3 216.52 53.67 0.25 124.12

J-81 1.3 216.52 49.02 0.06 113.36

J-85 12 21652 54.28 0.28 125.52

Pumps ~ 211.00 hr

Label Status ConslillJent From To Flow Head Relative Useful
(mllJl) Grad.. Grade (gpm) (tI) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 216.54 0.00 0.00 O.OCl 000

Junctions @ 212.00 hr

Label Constil1Jenl Calculated Pressure Demand Pressure
(mllll) Hydraul!c (psQ (Calculeted) H....d

Grade wpm) (ft)
(ft)

J-2 1.3 216.00 49.52 0.17 114.52

J-H 1.1 216.00 =U.44 0.27 132.84

J-25 1.0 216.00 54.24 039 125.42

J-26 12 218.00 54.50 0.00 126.03

J-74 1.3 216.00 53.49 0.32 123.69

J-75 1.3 216.00 53.45 0.25 123.60

J-81 1.3 216.00 48.80 0.06 11284

J-S5 1.2 216.00 54.05 0.28 125.00

Pumps @ 212.00 hr

Label StallJS Constituent From To Flow Head Relative Useful
(mg/l) Grade Grade (gpm) (fl) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 04 114.00 216.02 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O

ConstJtuent Analysis

Junctions; @213.00 nr

Label Constituenl Calculated Presaure
(mgIl) Hydlllulic (PSI)

Gl1ldll
1ft)

Demand
(Calculated)

(gpm)

PreesUrB
Head

(Il)

J-2

J-17

J-25

J-26

J-74

J-75
J-81

J-85

1.3

1.2

1.0

1.2

1.3

1.3

1.3

1.2

215.~

215.48

215..48

215.48

215.48

215.48

215.46

215.48

49.30

SlZ2
54.01

54.27
53.26

53.22

<IS.57

53.83

0.17 114.00

0.27 132.32

C.39 124.90

0.00 125.51

0.32 123.17

0.25 123.08

0.06 112.32

0.28 124.46

Pumps <m 213.00 nr

Label stallJ6 Consttluenl
(mgn)

From
Grade

(Il)

To FloW Head Relative Useful
Grade (gpm) (ft) Speed Power

(ft) (Hp)

PMP-1Off 0.4 114.00 215.50 0.00 0.00

JunctIons @ 214.00 nr

0.00 0.00

Label Cons1lluent Calculated Pressure
(mgll) Hydraulic (pal)

Grade
(It)

Demand
(Calculated)

(gpm)

Pressure
Head

(Il)

J-2

J-17

J-25

J·26
J-74

J-75

J·81

J-85

1.3

1.2

1.0

1.2

1.3

1.3
1.3

1.2

214.96

214.96

214.96

214.96

214.96

214.96

214.96

214.96

49.07

58.99

53.79
54.05
53.04
53.00

48.35

53.60

0.17 113.48

0.27 131.80

0.39 124.38

0.00 124.99

0.32 122.65

0.25 122.56

0.06 111.80

0.28 123.96

Pumps @ 214.00 nr

Label Slatus ConstiU.lent From
(mgJl) Grade

(ft)

To Flow Head Relative Useful
Gl'8de Ulpm) (n) Speed Power

(ft) (Hp)

PMP-1 Off 0.4 114.00 214.98 0.00 0.00

Junctions ~ 216.00 hr

0.00 0.00

~abel Consti1lJenl Calculated Prll8&ure
(mgll) Hydraulic (psI)

Grade
(Il)

Demand
(Calculated)

wpm)

Pressure
Head

(Il)

J-2

J-17

J·25

J-26

J-74

J-75

1.3

1.2

1.0

1.2

1.3

1.3

214.44

214.44

214.44

214.44

214.44

214.44

<IS.BS

56.77

53.56

53.83

52.81

52.78

0.17 112.96

0.27 131.28

0.39 123.86

0.00 124.47

0.32 122.13

0.25 122.04



Analysis Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Junctlons@216_00 hr

label eon6litlJent Calculaled Pressure Demand Pressure
(mgll) Hydraulic (PSI) (CBIcuIated) Head

Grade (apm) (ft)
(ft)

J-81 1.3 214.44 48.12 0.06 111.28

J-e5 1.2 214.44 53.38 0.26 123.44

Pumps @! 216.00 hr

Label status Constituent From To Flow Head RelRl..... Useful
(mgII) Grade Grade (gpm) (11) Speed Power

(Il) (11) (Hp)

PMP-l Off 0.4 114.00 214.46 0.00 0.00 0.00 0.00

.Junctions @ 216.00 hr

Label Con6lituenl Calculated Pressure Demand Pressure
(mgn) Hydrauno (psI) (Calculated) Head

Grade (gpm) (Il)
(11)

J-2 1.3 213.92 48.62 0.17 112.44

J·17 1.2 213.92 56.55 0.27 130.76

J-25 1.0 213.92 53.34 0.39 123.34

J-26 1.2 213.92 53.60 0.00 123.95

J-74 1.3 213.92 5259 0.32 121.61

J·75 1.3 213.92 52.55 0.25 121.52

Hll 1.3 213.92 47.90 0.00 110.76

J·SS 1.3 213.92 53.15 0.28 122.92

Pumps ~ 216.00 hr

Label Statue Conslttuent From To Flow Head Relative U6e!U!
(mgll) Grade Grade (gpm) (11) Speoed Power

(Il) (ft) (Hp)

PMF-l Off 0.4 114.00 213.94 0.00 0.00 0.00 0.00

Junotlon.. @l217.00 hr

LsbeI Constituent Calculated PreslllJl'e Demand Pressure
(mgll) Hydrau~c (psi) (Calculat8d) Head

Grade (gpm) (It)
(11)

J-2 1.3 213AO 48.40 0.17 111.92

J-17 1.2 213.40 56.32 0.27 130.24

J·25 1.0 213.40 53.11 0.39 12262

.1-26 1.2 213.40 53.38 0.00 123.43

.1-74 1.3 213.40 5236 0.32 121.09

J·75 1.3 213.40 52.33 0.25 121.00

J-81 1.3 213.40 47.67 0.06 11024

.1-85 1.3 213.40 52.93 0.28 122.40
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AnalysIs Results

Scenario: 221 Ext. Kb=(O.5), Kw=O
Constituent Analysis

Pumps ~ 217.00 hr

label Status Constituent From To Flow Hud Relative Useful
(mgn) Grade Grade (gpm) (tt) Speed Power

(tt) (II) (Hpj

PMp·, Ofl' 0.4 114.00 213.42 0.00 0.00 0.00 0.00

Junotions <l:!! 218.00 hr

Label Constituent calculated Pressure Demand p~
(mgn) Hydraulic (psi) (Calculated) Head

Grade wpm) (ft)
(ft)

J-2 1.3 212.88 '!a1B 0.17 111.40

J-17 1.2 212.88 56.10 0.27 129.72

J·25 1.1 212.88 52.89 0.39 122.30

J-26 12 212.68 53.15 0.00 122.91

J-74 1.3 212.68 52.14 0.32 120.57

J·75 1.3 212.88 52.10 0.25 120.48

J-81 1.3 212.88 47.45 0.06 109.72

J-85 1.3 212.68 52.71 0.28 121.88

Pumps @218.00 hr

Label Status Con6tlluent From To Flow Head Relative Useful
(mgll) Grade Grade (gpm) (Il) Speed Power

(ft) (ft) (Hp)

PMP·1 Ofl' 0.4 114.00 212.90 0.00 0.00 0.00 0.00

Junctions <l:!! 219.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) Hydraulic (psI) (Calculated) H~

Grade (gpm) (tt)
(ft)

J-2 1.3 212.36 47.95 0.17 110.68

J·17 1.2 212.36 55.87 0.27 12920

J·25 1.1 212.36 52.66 0.39 121.78

J-26 1.2 212.38 52.93 0.00 122.39

J-74 1.3 -21238 51.92 0.32 120.05

J-75 1.3 212.38 51.88 025 119.96

J-81 1.3 212.38 47.22 0.06 109.20

J·BS 1.3 212.36 52.48 0.28 121.36

Pumps @219.00 hr

label status Comtituenl From To Flow Head Relative Useful
(mgll) Grade Grade wpm) (tt) Speed Power

(ft) (ft) (Hp)

PMP-1 Off 0.4 114.00 212.38 0.00 0.00 0.00 0.00
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Analysis Results

Scenario: 221 Ext. Kb=(O.S), Kw=O
Constituent Analysis

Junctions @220.00 hr

Label Constituent
(mgll)

Calculated Pressure
H~draurlC (PSI)

Grade
(ft)

Demand
(CsICUIale<:l)

(gpm)

PteQSure
Head

(1t)

J-2

J-17

J-25

J-26

J-74

J-75

J-81

J-85

1.3

1.2

1.1

1.2

1.3

1.3

1.3

1.3

211.84

211.84

211.84

211.84

211.84

211.84

211.84

211.84

47.73

55.55
52.44

52.70

51.69

51.65

47.00

52.26

0.17

0.27

0.39

0.00

0.32
0.25

0.06

0.28

110.36

128.68

121.26

121.67

119.53

119.44

108.66

120.84

Pumps @220.00 hr

Label status Constituent From
(moll) Grade

(ft)

To Flow Head
Grade (gpm) (11)

(ft)

Relative U£i3ful
Speed Power

(Hp)

PMP-1 Off 0.4 114.00 211.86 0.00 0.00 0.00 0.00

Junotions @ 221.00 hr

Label Conllliluent
(mgll)

Calculated Pressure
Hydraulic (psI)

Grade
(ft)

Demand
(Calculated)

(gpm)

Pressure
Heed

(ft)

J-2

J·17

J-25

J-26

J·74

J-75

J-a1

J-65

1.3

1.2

1.1

1.2

1.3

1.3

1.3

1.3

211.32

211.32

211.32

211.32

211.32

211.32

211.32

211.32

47.50
55.42

52.21

52.48

51.47

51.43

48.77

52.03

0.17
0.27

0.39

0.00

0.32

0.25

0.06

0.28

109.84

126.16

120.74

121.35

119.01

116.92

106.16

120.32

Pumps @ 221.00 hr

Label Status Constituent From
(mgJl) Grade

(ft)

To Flow Head Relative Useful
Grade (gpm) (ft) Speed Power

(ft) (Hp)

PMP-1Off 0.4 114.00 211.34 0.00 0.00 0.00 0.00
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APPENDIX G

Cybernet Model Results

Other Model Runs



Tnle:
ProJed Engtneer.
Project Date:
Comments:

Fargo Water System
Tom Rowe
01127/99

Analysis Results
Scenario: 720 Ext. Kb=(O.075), Kw=O

Constituent Analysis

Scenano Summary

Label

Demand Altemative

Physical Altemallve

Initial Settings Altemal\ve

Operational Allemative

Age Allemative

ConslJtuent Altemative

Trace AItl!mBllve

Fire Flow Altern allve

Uquld Chllnlctertstlc:s

no Ext. Kb=(0.075), Kw=O

Bas&-Avera.ge Dally

Bas&-Physlcal

Bas&-lnttlaJ Seltlngs

8as&oOperatJonai

Base-Age Alternative

Cona~tuent-720Ext. Klr-(0.075}. Kw=:O

Base-Trace AJlernil1ive

Bas~lre Flow

Liquid

Kinematic Viscosity

Networil. Inveniory

Number of Pipes

NUmber of ReseNoirs

Number of Jun~ons

Number of Pumps

• Constant Power.

• One Point (Design POint):

- Standard (3 Point):

- Standard Extended:

• Custcm Extended:

• Multiple Point

Pipe Inventory

Total Lenglll

21n

3 In

WBler il1 20C(BBF)

0.10Be-4 II'/s

97

1

83

1

o
o
1

o
o
o

26,na.00 ft

3.76B.00 ft
720.00 fl

Specific Gravity

Number of Tanks

• Conslllnt Area:

- Variable Area:
Number of ValVes

• FCY's:

• PBY's:

- PRY's:

• PSV's:
- TCY's:

Number of Spot EIevil1lons

41n

61n

1

1

o
o
o
o
o
o
o
o

1.00

5,534.00 fl

16.758.00 ft

Juncttons @ 0.00 hr

Ulbel Constituent Calculil1ed Pressure Demand Pressure
(mgIl) Hydraulic (psQ (Calcula1ed) Head

Glade (gprn) (ft)
(II)

";-2 0.0 220.31 51.39 0.17 11B.B3

J..17 0.0 220.30 59.31 0.27 137.14

J-25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J..74 0.0 220.31 55.35 0.32 126.00

J·75 0.0 220.31 55.31 0.25 127.91

J~1 0.0 220.30 50.65 0.06 117.14

J·B5 0.0 220.30 55.92 0.28 128.30
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Analysls~lts
Scenario: 720 Ext. Kb=(O.075), Kw=O

Constituent Analysis

Junctions @ 720.00 hr

Label Constituent Calculated Pressure
(mgtl) Hydraulic (psI)

Grade
(ft)

Demand
(CalCUlated)

(gpm)

Pressure
Heed

(tt)

J-2 1.3 217.04 49.87 0.17 115.56

J-17 1.1 217.04 57.89 0.27 133.88

J-25 1.1 217.04 54.68 0.38 126.46

J-26 1.2 217.04 54.95 0.00 127.07

J-74 1.3 217.04 53.94 0.32 124.73

J-75 1.3 217.04 53.90 0.25 124.64

J-81 1.3 217.04 49.25 0.06 113.88

J-85 1.2 217.04 54.50 0.28 126,04
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TItle:
Project Engineer:
Project Date:
Comments:

Fargo Wster System
Tom Ra.ve
011271119

Analysis Results
Scenario: 720 Ext. Kb=(O.05), Kw=O

Constituent Analysis

Sceoarto Summary

Label

Demand Altema(Jve

Physical Altem8llve

InlUBI Setllnga AlternatIVe

Operational AJtemsllva

Age AJtemBbve

Conslttuenl AJtemaUve

Trace A/lemative

Fire Flaw AltemllUve

Liquid Charactll<'1stics

720 Ext Kb=(0.05). K_O

Bas&-Average Dally

BasE>-Physlcal

Bss&-Inltlal Settings

Base-Openrtlonat

Bsae-Age AJl8mBlive

Conslil1Jent·720 Ext. Kb=(0.05l. Kw=D
Base-Trace Alternative

Bss&-Flre Flow

liquid

K1nema1ic Viscosity

NetVlorl< Invemory

Number of Pipes

Number of Res8lVoil'8

Number of Junctions

Number of Pumps
• Constant Power:

- One Point (Design Point):

- Standard (3 Point):

• Standard ExIended:

- Custom Extended:

- MUltiple Porm:

Pipe Invenlory

Totsll..8ngth

21n

31n

Water al2DC(68F)

0.108&4 fl"'s

97
1

83
1

o
o
1

o
o
o

26,778.00 It
3,766.00 It

720.00 It

Spedflc Gravily

Number of Tanks

- Constant Area:

- Variabla Area:
Number of Valves

- FCV's:

- PBVs:
·PRV's:

- P5V's:
• TeV's:

Number of Spol ElevatJons

41n

61n

1
1

o
o
o
o
o
o
o
o

1.00

5,534.00 1\
16.768.00 It

JunctJons @ 0.00 hr

Label Constituent Calculeted Preosure Demand Pressure
(mgll) HydrauJlc (ps~ (Calculated) Head

Grade <gpm) (It)
(ft)

J-2 0.0 220.31 51.39 0.17 116.83

J-17 0.0 220.30 59.31 0.27 137.14

J-25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31 55.35 0.32 126.00

J-75 0.0 220.31 55.31 0.25 127.91

J-61 0.0 220.30 50.66 0.06 117.14

J-85 0.0 220.30 55.92 0.28 129.30
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Analysis Results
Scenario: 720 E.xt. Kb={O.05), Kw=O

Constituent Analysis

Junctions @ 720.00 hr

Label Constltuenl Calculated Pressure
(mgll) Hydraulic (psi)

Grade
(ft)

Demand
(Calcullrted)

(gpm)

Pressure
Head
(ft)

J-2 /.3 1.4 217.04 49.97 0.17 115.56
J-17 f. Z 1.3 217.04 57.81l 0.27 133.88
J-25 {. '] 1.2 217.04 54.ell 0.31l 126.46

J-26 (. 'J 1.4 217.04 64.95 0.00 127.07
J-74 /-1 1.4 217.04 53.94 0.32 124.73

J-75
I·'l..

1.4 217.04 63.90 0.25 124.64

J~1 /. "! 1.4 217.04 49.25 0.06 113.88

J-BS 1. 0 1.4 217.04 54.60 0.28 128.04
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ntJe:
Project Engineer:
ProjeCt Date:
Comments:

Fargo Water System
Tom Rowe
01127199

Analysis Results
Scenario: 720 Ext. Kb=(O.1), Kw=O

Constituent Analysis

ScenBI10 Summary

Label

Demand A1temalJve

Physical Alternative

InijlaJ Settings Alternative

OperatJonel Alternative

AgeAKemaINe

Cons\llUant Alternative

Trace Altematlve

Flre Flow AJtemellve

Liquid Cheract!!ristlcs

720 Ext. Kb=(0.1), Kw=0
Bas&-Avenege Dally

Base-Physical

Base-Initial Settings

B&&&-OperaUonaJ

Bsa&-Age A1tem81ive
Conslltuent·nO Ext. Kll=(0.1 l. Kw=O
Bsee-Trace AIlemstlve

Base-Flre Flow

liquid
KlnematJc Vu;oosJty

NetworK Inventory

Number of Pipes

Number of Reservoirs

Numbef of JuncUons

Number of Pumps

- Constant Power:

- One Polnt (Design Polnt):

- Standsrd (3 Point):

- Standard Extended:

- Custom Extended:

- Multiple Point

Pipe Inventory

T olal length

21n

31n

Water 8l20C{B8F)
0.108ll-"l ft"/a

97
1

83
1

o
o
1
o
o
o

26.nB.00 It
3.7B6.00 It

720.00 ft

Specific Gnavlty

Number of Tanl<&

- Constant Ares:

- VaJiable Area:

Number of Valves

-FCVs:
- PBV's:

- PRV's:

- PSV's;

• TCV's;

Number or Spot Elevations

41n

61n

1

1

o
o
o
o
o
o
o
o

1.00

6.534.00 It

16,758.00 It

Junctions @ 0.00 hr

label Constituent CBlcuiated Preesure Demand Pressure
lmgll) Hydraulic (psI) (Calculated) Head

GraCIe (gpm) (ft)
(It)

J-2 0.0 220.31 51.39 0.17 118.83

J-17 0.0 220.30 59.31 0.27 137.14\

J-25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31 55.36 0.32 128.00

J-75 0.0 220.31 55.31 0.25 127.91

J-a1 0.0 220.30 50.B6 0.06 117.14

J-a5 0.0 220.30 55.92 O.2B 129.30
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Analysis Results
Scenario: 720 Ext. Kb::::(O.1), Kw=:o

Constituent Analysis

Junctions @ 144.00 hr

Lebel Constituent CalC4JIBled Pressure Demand P~ure
(mgII) Hydraulic (psi) (Calculated) Heed

Grade (gpm) (Il)
(Il)

J-2 1.0 211.66 47.66 0.17 110.18
J-17 0.8 211.66 55.57 0.27 128.50
J-25 0.6 211.66 52.36 0.39 121.08
J-26 0.8 211.66 52.62 0.00 121.69
.!-74 1.0 211.66 51.61 0.32 119.35
J-75 1.0 211.66 '61.57 0.25 119.26
J-81 1.0 211.66 46.92 0.06 108.50
J-85 1.0 211.66 52.18 0.28 120.66

Junctions @ 288.(10 hr

Lebel Consmuent Calculated Pressure Demend Pressure
(mgJI) Hydraulic (psi) (Calculated) Head

Grade (gpm) (tt)
(ft)

J-2 1.2 216.33 49.67 0.17 114.85
J-17 1.0 216.33 57.59 0.27 133.17
J-25 0.9 216.33 54.38 0.39 125.75
J-26 1.1 216.33 54.64 0.00 126.36
J-74 1.2 216.33 53.63 0.32 124.02
J-75 1.2 216.33 53.59 0.25 123.93
J-81 1.2 216.33 48.94 006 113.17
J-85 1.1 216.33 54.20 0.28 125.33

Junctions @432.00 hr

Label Constltuenl Calculated Pressure Demand Pressure
(mgIl) Hydraulic (psQ (CalcUlated) Head

Grade (9pm) (tt)
(Il)

J-2 :.2 :221.01 51.69 0.17 119.53

.!-17 1.0 221.01 59.61 0.27 137.85

.!-25 0.9 221.01 5!i.40 0.39 130.43

J-26 1.1 221.01 56.67 0.00 131.04

J-74 1.1 221.01 55.6e 0.32 128.70

J-75 1.2 221.01 55.62 0.25 128.61

J-81 1.2 221.01 50.96 0.06 117.85

J-85 1.2 221.01 56..22 0.28 130.01

Junctions @ 576.00 hr

Label Constituent Calculated Pressure Demand Pressure
(mgll) Hydraulic (psQ (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 1.2 212.36 47.95 0.17 110.88

J-~7 1.1 212.36 55.87 0.27 129.20

J-25 0.9 212.36 52.66 0.39 121.78

J-26 1.1 212.36 52.93 0.00 122.39

J-74 1.2 212.36 51.91 0.32 120.05
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A'rtalysis Results
Scenario: 720 Ext. Kb=(0.1), Kw=O

Constituent Analysis

Junctions @ 576.00 hr

Label Constituent CaJoJlated Pressure Demand Pressure
(rr,gll) Hydraulic (psI) (Calculated) Head

Gmde (lIpm) (ft)
(ft)

J-75 1.2 212.36 51.86 0.25 119.96
J-81 1.2 212.36 47.22 0.06 109.20
J-85 1.2 212.36 52.4£ 0.28 121.36

Junctlone @ 720.00 hr

Label ConsUluenl CalcUlated Pfllllsure Demand Pressure
(mgII) Hydraulic (pSI) (Calculated) Head

Grade (gpm) (ft)
(ft)

J-2 (.) 1.2 217.04 49.97 0.17 115.58
J.17 I 2- 1.0 217.04 57.89 0.27 133.88

J-25 /, ') 0.9 217.04 54.69 0.39 126.48

J-Z6 I, J 1.1 217.04 54.95 0.00 127.07

J-74 ( 0 ) 1.2 217.04 53.9'l 0.32 124.73

J-75 , 2-- 1.2 217.04 53.90 0.25 124.64

J~1 ! 'i 1.2 217.04 49.25 0.06 113.86

J~5 I,D 1.1 217.04 64.50 0.28 126.04
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Tille:
Project Englneer.
Project Date:
Comments:

Fergo Water System
Tom Rowe
0112719S

Analysis Results
Scenario: 720 Ext, Kb==O, Kw=O

Constituent Analysis

Scenlll10 Summary

Ulbel

Demand Alternative

Physlcel Alternative

InfUeI SetlJngs A1temative

Opemtlonal AltemaUve

Age AJtemBlivB

Const1tJJent Altemative

TI'BOII Alternative

Fire Flow AltemBlive

Llquld Characteristics

Uquld

Klnemallc VIscosity

Nelwori< Inventory

Number of Pipes

Number of Reservoirs

NUmber of Jundlons

Number of Pumps

- Constant Power.

- One Point (Design PoIn!):

- Stendard (3 Point):

- Standard ExlBnded:

- Custom Exlended:

- MU~lple Point

Pipe Inventory

Toml Length

2ln

31n

720 Ex!. Kb"'O, Kw=O

Bas&-Average Dally

Baae-Physlcal

Bss&-Inltlal SetlJngs

BIIlle-Ope!lltionBi

Base-Age A~emative

Bas&-Conslttuent

B_Trace Allemll1Jve

BaslH'lre Flow

Water at20C(B8F)

0,108&-4 ft'(s

97

1

83
1

o
o
1

o
o
o

26,na.00 It
3,766.00 It

720.00 ft

Specific Gravity

Number of TenM
- Constant Area:

• VlII1able Areir.
Number of Valves

• FCVs:

• PB'J's:

·PRV's:

• PS'J's:

• TC'J's:

Number of Spot E\evetJone

41n

Bin

1

1

o
o
o
o
a
a
o
o

1.00

5,534.00 fl

16,766.00 II

Junctlons @ 0.00 hr

Label Constituent Calculallld Pressure Demand Pressure
(mgI1) Hydraulic (psQ (Calculated) Head

Grade (gpm) (ft)
(11)

J-2 O.C 220.31 51.39 0.17 118.83

J..17 0.0 220.30 59.31 0.27 137.14

J·25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31 55.36 0.32 126.00

J..75 0.0 220.31 55.31 0.25 127.91

J..81 0.0 220.30 50.66 0.06 117.14

J-85 0.0 220.30 !;5.92 C.28 129.30
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Analysis Results
Scenario: 720 Ext, Kb=O, Kw=O

Constituent Analysis

Juncllons <m 720.00 hr

Label ConsllWenl Celculeted Pressure
(mgJI) Hydraulic (psr)

Grade
(ft)

Demand
(Calculaled)

(gpm)

Pressure
Head

(ft)

J-2 1.7 217.04 49.97 0.17 115.56

J·n 1.7 217.04 57.89 027 133.88
J·25 1.7 217.04 54.69 0.39 126.46

J·26 1.7 217.04 54.95 0.00 127.07

J·74 1.T 211.04 53.94 0.32 124.73

J-T5 1.7 217.04 53.90 0.25 124.&4

J-81 \.7 217.04 49.25 0.06 113.88
J-86 1.7 217.04 54.50 0.28 126.04

1.,
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TItle:
Project Engineer.
Project Date:
Comrrents:

Fargo Water System
Tom Rowe
01127/99

Analysis Results
Scenario: 720 Ext. Kb=(O.1), KW=(-1.0)

Constituent Analysis

Scenario Summary

Label

Demand Alternative

Physical Alternative

InltJal Senlngs A1temative

Operational Anemative

Age Alternattve
Const1luent AIlemstlve

Trace AIlernaVve

Fire Flow Altemallve

Uquld Characteristics

720 Ext. KiP(0.1), Kw=(-1.0)

Base-Average Dally

Base-Physical

Base-Initial Sel11ngs

Bas6-0paratlonal

Base-Age Alternative

Constlluent-720 Ext KiP(0.1). KW=(-1.0)

Base-Trace Alternative

Baa&-Flra Flow

LIquid

Kinematic VIscosity

NelWor1< Inventory

Number of Pipes

Number of Reservoirs

Number of Junctions

Number of Pumps

- Constant Power.

- One Point (Design Point):

• Standard (3 Point):

- Standard Extsnded:

- Custom Extended:

- Multiple Point

Pipe Inventory

,.etal Lengun

2 In

31n

Waler al20C(68F)

0.108e-4 I\'/s

97

1

83
1

o
o
1

o
o
Q

26,ns.00 It

3.766.00 ft

720.00 ft

Specific Gravity

Number of Tanks

• ConS1ant Area:

- Varisble Area:

Number of Valves

-FCVs:

• PBV'll:
-PRV's:

·PSVa:

- TeV'll:
Number of Spot EJevaUons

4in

Bin

1

1

o
o
o
o
o
o
o
o

1.00

5,634.00 It
16,758.00 II

Junctions @ 0.00 hr

Label Constituent Calculated Pressure Demand Pl'lllIaure
(mgtl) Hydraulic (PSI) (CaJculated) Head

Grade (gom) (ft)
(ttl

J-2 0.0 220.31 51.39 0.17 118,S3

J·17 0.0 220.30 5\).31 0.27 137.14

J-25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31, 56.35 0.32 128.00

J-76 0.0 220.31 55.31 0.25 127.91

J-81 0.0 220.30 60.66 0.06 117.14

J-85 0.0 220.30 65.92 0.26 129.30
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Analysis Results
Scenario: 720 Ext. Kb=(D.1), Kw=(-1.0)

Constituent Analysis

Junctions @ 144.00 hr

Label Conslltuenl Calculated Pressure Demand Pressure
(mgll) Hydraulic (PSI) (Calculated) Head

GllIde (gpm) (ft)
(tI)

J-2 0.7 211.66 47.65 0.17 110.18
J-17 0.4 211.66 55.57 0.27 128.50
J-25 0.2 211.66 52.36 0.39 121.08
J-26 0.4 211.66 52.62 0.00 121.69
J-74 0.6 211.66 51.61 0.32 119.35
J-75 0.7 211.66 51.57 0.25 119.25
J-81 0.6 211.66 46.92 0.06 106.50
J-86 0.6 211.65 52.18 0.26 120.66

JunctJon6 @ 28B.00 hr

l.JIDef Constituent Calculated Pressure Demand Pressuns
(mgn) Hydraulic (psi) (Calculated) Head

Grade (gpm) (It)
(tI)

J-2 0.8 218.33 49.67 0.17 114.86
J-17 0.5 216.33 57.59 0.27 133.17
J-25 0.3 216.33 54.36 0.39 125.75
J-26 0.5 216.33 54.84 0.00 126.36
J-74 0.8 216.33 53.63 0.32 124.02
J-75 0.8 216.33 53.59 0.25 123.93
J-81 0.7 216.33 48.94 0.06 113.17
J-85 0.0 216.33 54.20 0.28 125.33

Junctions@432.00 hr

Label Constltuant Calculated Pressure Demand Pressure
(mg!Q Hydraulic (PSI) (Calculated) Head

GllIde (gpm) (Il)
(Il)

J-2 0.8 221.01 51.89 0.17 119.53

J-17 0.5 221.01 59.61 0.27 137.85

J-25 0.3 221.01 66.40 0.39 130.43

J-26 0.5 221.01 56.67 0.00 131.04
J-74 0.7 221.01 65.65 0.32 128.70

;·75 0.8 221.01 55.62 0.25 128.81

J-81 0.7 221.01 50.96 0.06 117.85

J-85 0.6 221.01 56.22 0.28 130.01

Junctions @ 576.00 hr

Label Constituent CalCulated Pressure Demand Presaure
(mgll) Hydreullc (psI) (Calculated) Head

Grede (g;:>m) (ft)
(ft)

J-2 0.8 212.38 47.95 0.17 110.88

J·17 0.5 212.36 55.87 0.27 129.20

J-25 0.3 212.36 52.56 0.39 121.78

J-26 0.5 212.36 52.113 0.00 122.39

J-74 0.6 21238 51.91 0.32 120.05
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Analysis Results
Scenario: 720 Ext. Kb=(O.1), Kw=(·1.0)

Constituent Analysis

Junctions @576.00 hr

L.allel Consutuent Calculll1ed Pressure Demand Prll9Sure
(mgJl) Hydraulic (psI) (Calculated) Head

Grade (gpm) (ft)
(tt)

J-75 0.8 212.36 51.88 0.25 119.96
J-81 0.7 212.38 47.22 0.06 108.20

J-85 0.7 212.36 52.48 0.28 121.36

Junctions @720.00 hr

Label Constituent Calculated Pres6ure Demand Presaure
(mgII) Hydraulic (psi) (CalcUlated) Head

Grade (gpm) (It)
(ft)

J-2 0.9 217.04 48.117 0.17 115.56

J-17 0.5 217.04 57.89 0.27 133.88

J-25 0.3 217.04 54.88 0.311 126.46

J-26 0.5 217.04 54.95 0.00 127.07

J-74 0.8 217.04 53.94 0.32 124.73

J-75 0.8 217.04 53.90 0.25 124.64

J-81 0.7 217.04 49.25 0.06 113.88

J-85 06 217.04 64.50 0.28 126.04
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TItle:
Project Engineer:
Project Date:
Comments:

Fargo We.ler System
TomRawe
01127199

Analysis Results
Scenario: 720 Ext. Kb=(.1), Kw(2.0)

Constituent Analysis

Scenario Summary

Label
Demand Alternative

Physical Atternatlve

Inttlal Settings Alternative

OperaUonal Alternative

Age Alternative

Cons1iluent AIlernatJve

Trace Alternative

Fire FlaW Alternative

Liquid Chenu::ttlfisUcs

720 Ext. Kb=(.1), KW(2.0)

Bes&-Average Deny

Bas&f'hyslcal

Bsse-lnltlal Setllngs

Bes&-Operallonal

Base-Age Alternative

Constltuent-720 Ext. 1<'02(.1), Kw(2.0)

Bas&-Trace Alternative

Base-Fire Flaw

liqUid
KJnemaUc VlSCOSrty

Networ1< Invenlory

Numoer of Pipes

Number of Regervolrs

Number of Junctions

Number of Pumps

- Constant Power:

- One Point (Design POint):

- Standand (3 Point):

- Slandand Cxtended:

- Custom Extended:

- Multlple Point

Pipe Inventory

TotaJ Length

21n

3 in

Wrner Ii 2OC(68F)

0.1 D8e-4 fl'fs

97
1

83
1

o
o
1

o
o
a

26,n6.00 fl
3,766.00 fl

720.00 It

Specific Gravity

Number ofTanl<s

- ConBtBnl Area:

- Variable Area:

Number of Valves

- FeY'a:

-PBV'a:

-PRV's:

- PSVs:

- TCVs:

Number of Spot EIllVB1lons

41n

61n

1

1

o
o
o
o
o
o
o
o

1.00

5,534.00 It
16,758.00 It

Junctions @ 0.00 hr

Lebel Constituent Calculated Pressure Demand Pressure
(mgIl) Hydraullc (psi) (Calculated) Head

Grade (gpm) (ft)
(ft)

J·2 0.0 220.31 51.39 0.17 118.83

J·17 0.0 220.30 59.31 0,27 137.14

J·25 0.0 220.30 56.10 0.39 129.72

J-26 0.0 220.30 56.36 0.00 130.33

J-74 0.0 220.31 55.36 0.32 128.00

J-75 0.0 220.31 65.31 0.25 127.91

J-81 0.0 220.30 60.66 0.06 117.14

J-85 0.0 220.30 55.92 0.28 129.30
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Analysis Results
Scenario: 720 Ext. Kb={.1), KW(2.0)

Constituent Analysis

Junctions @ 144.00 hr

LBbel Constituent CalClJlated PI'898Unl Demand Pl8S8ure
(rngIT) Hydl1!lullc (pilI) (CalcUlsled) Head

Grade (9pm) (ft)
(ft)

.!-2 0.7 211.66 47.65 0.17 110.18

J-17 0.3 211.86 56.57 0.27 128.50

J-25 0.2 211.68 52.36 0.39 121.08

J-26 0.4 211.66 52.62 0.00 121.69
J-74 0.6 211.66 51.61 0.32 119.35

J-75 0.6 211.66 51.57 0.25 119.26

J-81 0.5 211.66 46.92 0.06 106.60

J-65 0.5 211.66 52.18 0.28 120.66

Junctions @ 288.00 hr

LBbel ConstJtuent CalQJI8ted Pressure Demand Pressure
(mgn) Hydraulic (psi) (Calculated) Head

Grede (gpm) (ft)
(ft)

J·2 08 216.33 49.67 0.17 114.85

J-17 0.4 216.33 57.59 0.27 133.17

J-25 0.3 216.33 54.38 0.39 125.75

J·26 0.6 216.33 6-4.64 0.00 126.36

J·7" 0.7 216.33 5363 0.32 124.02

J·75 0.7 216.33 63.59 0.25 123.93

J-61 0.6 216.33 48.94 0.06 113.17

J-6S 0.6 216.33 54.20 0.28 125.33

Junctions @ 432.00 hr

Label Constituent Calculated Pressure Demand Pre6.ure
(mgll) Hydnlullc (p8Q (CalCUlated) Head

Grade (gpm) (ft)
(ft)

J-2 0.7 221.01 51.69 0.17 119.53

J·17 0.4 221.01 59.61 0.27 137.85

J-25 0.3 221.01 58.40 0.39 130.43

J·26 0.5 221.01 56.67 0.00 131.04

J-74 0.7 221.01 55.66 0.32 128.70
J-75 0.7 221.01 55.62 0.25 126.61
J-81 0.6 221.01 50.96 0.06 117.65
J-85 0.6 221.01 58.22 0.28 130.Q1

Junctions @ 576.00 hr

Label Con61ltuent Calcula1Bd Pressure Demand Pressure
(rT\9f1) HydraUlic (psQ (Calculated) Head

Grade (gpm) (1\)
(ft)

J-2 0.6 212.36 47.95 0.17 110.88
J-17 0.4 212.36 55.87 0.27 129.20
J-2S 0.3 212.36 52.66 0.39 121.78
J-26 0.5 212.36 52.83 0.00 122.39
J-74 0.7 212.36 51.81 0.32 120.05
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Analysis Results
Scenario: 720 Ext. Kb=(.1), Kw(2.0)

Constituent Analysis

Junctions @ 576.00 hr

Label Constituent Calculated Pressure Demand Pr&sure
(mgll) Hydraulic (psQ (Calculated) Head

Grade (gpm) (ft)
(ft)

J·75 0.7 212.36 61.88 0.25 119.98
J-8, 0.6 212.36 47.22 0.06 109.20

J-85 0.6 212.36 62.48 0.28 121.36

Junetlons @ 720.00 hr

Label Const1luenl Calculaled Presaure Demand Pressure
(mgll) Hydraulic (psl) (Calculated) Head

Grade (gpm) (It)
(ft)

J-2 0.8 217.04 49.97 0.17 115.56
J-17 0,4 217.04 67.89 0.27 133.88

J-25 0.3 217.04 64.69 0.39 126.46

J-26 0.6 217.04 54.95 0.00 127.07

J-7' 0.7 217.04 53.94 0.32 124.73

J-75 0.7 217.04 53.90 0.25 124.64
J-81 0.8 217.04 49.25 0.06 113.88

J-85 0.6 211.04 64.50 0.28 126.04
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