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RIVERSBEND SECONDARY WATER MODEL 

APPROX 900 SOUTH 3500 WEST 

WEBER COUNTY, UTAH 84401 

SECONDARY WATER MODEL 

Project No. 21N724 

6-16-2021 

Updated 6-17-2021 

Updated 6-30-2021 

 

 

General Site Information: 

 

The proposed residential subdivision is located approximately at 900 South 3500 West along the 

Weber River on the west of the Interstate 15 Freeway in Weber County, Utah. Construction will consist 

of a 98-Lot residential subdivision along with site grading, parking lots, sidewalks, curb and gutter, 

underground utilities (including a secondary water system, herein after referred to as the “System”), a 

secondary water reservoir, and similar related improvements when completed.  Secondary water will be 

piped through the System via water pumps, 4-inch and 6-inch main diameter lines, 2-inch residential 

laterals, and 1.0-inch individual lot connections, where individual meters may be required. 

 

Secondary water will be supplied by diverting from an existing irrigation ditch and be stored in a 

new off-site irrigation pond. Water rights are available or will be purchased for this use. This water will 

be supplemented by any storm water which falls on the site. The water will be stored in the afore-

mentioned reservoir until used. Pumps will be provided which will deliver water from the new pond 

through new secondary water piping to each residential lot of this subdivision, as well as common areas 

for use with landscaping in these lots and common areas.  

 

Design Requirements: 

 

This development lies within Zone 4 of the Irrigated Crop Consumptive Use Zones and Normal 

Annual Effective Precipitation, Utah map in R39-510-7(3). The State requires developers within this 

Zone to design for an irrigation water rights of 1.87-acre feet per irrigated acre per year (ac-ft/irr-ac-yr) 

with a unit peak day demand of 3.96 gpm/irr-ac which is delivered from the well to the proposed 

irrigation pond. However, alternate local data suggests a depth of 25.57 inches (2.13 ft/year) using a 

thirty-year average for period 1961 – 1990. The required storage will need to be provided even in the 

month with the highest demand. This is July with a demand of 5.21 inches, which in july is equivalent 

to about 1.3 inches each turn (7.5-day duration). 

 

In the experience of this office, many watering guidelines are not always followed or closely 

regulated for secondary water systems. Therefore, a safety factor of 2 is chosen to act as a buffer for the 

PID, resulting in a design rate of 15.84 gpm/irr-ac. This 15.84 gpm/irr-ac is divided through the 

development in a pro-rated fashion to each lot or area based upon required landscaping area within the 

Water Model. It is understood that not every lot, common area, or agricultural area will be watering at 
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the same time, and that at any given time, a single lot or area may be utilizing more or less than 15.84 

gpm/irr-ac, as this PID is an average throughout the development.  

Watering days/times will be split or assigned to decrease the irrigated acreage being watered at any 

given time during the watering season.  

 

The requirements provided by the State of Utah and Hooper Irrigation company are supplemented, 

by reasonable requirements from nearby Marriott-Slaterville Public Works Standards. For service 

saddle connections, the Hooper Irrigation Company Standards require “All service saddles for 

connections to C900 PVC pipe sizes 4-inch to 10-inch diameter shall be Mueller Model H-13490 Series 

or Ford S-90”. Diameters of 4” and 6” were selected for all main lines in this model. The Marriott-

Slaterville standards require that pressures be designed between 60 psi and 100 psi for individual 

connections. 

 

Copies of the State of Utah, Hooper Irrigation Company and Marriott-Slaterville Standards are 

attached to this report. 

 

Currently, each share is allowed up to 2.8 ac-ft. This site will be required to have 12.2 shares in order to 

provide the required 34.3 ac-ft of storage. However, water shares are only sold in 0.5 share increments. 

Therefore, 12.5 shares will be needed. 

 

 

Model Software and Input: 

 

The software used for this analysis is EPANET 2.2, which is a free service that is available on the 

epa.gov website. Naming conventions for junctions (nodes) and pipes (links) are as follows: 

 

- Connection nodes for individual lots, common area, and agricultural areas (requiring demand) 

are labeled by a “C” followed by a whole number, beginning at the most upstream connection. 

The numbering continues proceeding incrementally (to C51) in the directions indicated by the 

attached LCM. For example, the node serving as connection for Lots 228/229 is labeled as 

“C30”.  

- The relatively short laterals that lead to the connection nodes are labeled with an “L” followed 

by the corresponding connection number. For example, the short lateral serving Lots 228/229 is 

labeled as “L30”. 

- The nodes on the upstream ends of each lateral are labeled with “J.” followed by the 

corresponding connection number(s) (separated by “.” if necessary) attached to the connected 

laterals. For example, the node on the upstream end of L29 is also the node on the upstream end 

of L28 (which serves Lots 236/237) and is labeled as “J.28.29”. 

- The remaining nodes are along the main lines, are not at the ends of connection laterals, and do 

not have associated demands. These are labeled “J1” through “J15” likewise in the directions 

indicated by the attached LCM. For example, the junction in the intersection nearest Lot 202 is 

labeled as “J5”. 

- The remaining irrigation lines are all mainlines and are designated as 1,2,3…62 in the directions 
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indicated by the attached LCM. For example, the pipe connecting nodes J5 and J.27 is labeled 

as “52”. 

To model the System, head vs. flow curves were needed to incorporate the water pumps. The 

Design Peak Instantaneous Demand calculates to about 254.89 gpm. It is reasonable to consider using 

130 gpm constant flow and a 130 gpm VFD to provide a conservative total 260 gpm for the System. A 

reputable manufacturer, Grundfos, was contacted to provide guidance on selecting a possible pump 

combination to meet these criteria. The manufacturer’s website was consulted to locate suitable 

choices. For the pumps, a GRUNDFOS CR 20-4 A-GJ-A-E-HQQE was selected. Corresponding 

headloss/head (ft) vs. flow (gpm) curves and O&M manuals are attached to this report.  

 

The water pumps were modeled as “pumps” in EPANET. They are labeled as “Pump-1” and 

“Pump-2” on the attached exhibits. For analyses, either both or one of the pumps are assumed 

functioning, as explained on the next section. This is for considering the event where one of the pumps 

may be shut down at any one time for servicing, etc. 

 

Modeled Scenarios: 

 

Two scenarios are analyzed using the EPANET model, conservatively assuming the full PID for the 

site under the first scenario. The VFD pump will provide more or less head, as needed, during times 

when there is an increase or decrease in flow from what the constant head pump is able to provide. 

First, both pumps are considered functioning properly. Next it is assumed that one of the pumps (Pump 

2) is not functioning during times of required maintenance. The two scenarios are: 

 

1. Both pumps functioning with full PID utilized throughout the subdivision. 

2. Pump-2 off with half of PID utilized throughout the subdivision. 

   

Data showing specifics for the pipe and node properties can be found in the attached exhibits 

(Appendix A) and calculations/results (Appendix D) as well.  

 

The results are sorted by base demand for nodes, and length for pipes to make it easier to 

analyze/critique the data.  
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Results: 

 

In Scenario 1, when considering both pumps to be functioning, pressures between 60 through 80 psi 

are obtained for all 51 connection points, as required.  

 

In Scenario 2, where one pump is considered off for maintenance etc., the pressures at connection 

points were still at least 60 psi or greater. It is assumed that when one of the two pumps that are down 

for maintenance will be serviced promptly so that these occasional decreased flow rates will be 

temporary and short-lived for the water users. 

 

Velocities in each pipe were less than 10 fps under both scenarios. Moreover, most of the velocities 

are under 3 fps as per the case study, which is reasonable for secondary water systems. 

 

 

 

Great Basin Engineering, Inc. 

 

Prepared by  

 

Abhishek Amalaraj, E.I.T. 

 

 
 

Reviewed by  

 

Ryan Bingham, P.E. 
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Appendix C – Pump Curves 

Appendix D – Model Calculations/Results 

Appendix E – Pump O&M Manuals 
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APPENDIX A 

Maps 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5
7

4
6

 
S

o
u

t
h

 
1

4
7

5
 
E

a
s

t
 
O

g
d

e
n

,
 
U

t
a

h
 
8

4
4

0
3

M
a
in

 (
8

0
1

)3
9

4
-4

5
1

5
  

 S
.L

.C
 (
8

0
1

)5
2

1
-0

2
2

2
  

 F
a
x
 (
8

0
1

)3
9

2
-7

5
4

4
W

W
W

.
G

R
E

A
T

B
A

S
I

N
E

N
G

I
N

E
E

R
I

N
G

.
C

O
M



5
7

4
6

 
S

o
u

t
h

 
1

4
7

5
 
E

a
s

t
 
O

g
d

e
n

,
 
U

t
a

h
 
8

4
4

0
3

M
a
in

 (
8

0
1

)3
9

4
-4

5
1

5
  

 S
.L

.C
 (
8

0
1

)5
2

1
-0

2
2

2
  

 F
a
x
 (
8

0
1

)3
9

2
-7

5
4

4
W

W
W

.
G

R
E

A
T

B
A

S
I

N
E

N
G

I
N

E
E

R
I

N
G

.
C

O
M



 

W:\21N724 - Riverbend\Water model\Secondary water model\21N724 Secondary Water Model Narrative.docx     

 6/17/2021 

 

 

 

 

 

APPENDIX B 

Design Parameters and Details 
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Note 4. Or Peak Day Demand = 20 x [Water Area (ft
2
)/30] + Deck Area (ft

2
) 

 

(3) Irrigation Use. 

  

If a water system provides water for irrigation, Table 510-3 shall be used to determine the 

peak day demand and average yearly demand for irrigation water use. The following 

procedure shall be used: 

 

(a) Determine the location of the water system on the map entitled Irrigated Crop 

Consumptive Use Zones and Normal Annual Effective Precipitation, Utah as 

prepared by the Soil Conservation Service (available from the Division). Find the 

numbered zone, one through six, in which the water system is located (if located in an 

area described "non-arable" find nearest numbered zone). 

 

Guidance: The irrigation zone map is provided below. This map is available on 

the Division of Drinking Water’s website. 
 

(b) Determine the net number of acres which may be irrigated. 

 

Guidance: To determine the net number of acres to be irrigated, start with the 

gross acreage, then subtract any area of roadway, driveway, sidewalk, or patio 

pavement along with housing foundation footprints that can be reasonably 

expected for lots within a new subdivision or which is representative of existing 

lots.  Before any other land area which may be considered “non-irrigated” (e.g., 

steep slopes, wooded acres, etc.) is subtracted from the gross area, the Director 

should be consulted and agree that the land in question will not be irrigated. For 

instance, in the case of a heavily wooded mountain home subdivision, it may be 

claimed that large lawns will not be put in by the lot owners. The division should 

review and concur with this judgment. 

 

(c) Refer to Table 510-3, which assumes direct application of water to vegetation, to 

determine peak day demand and average yearly demand for irrigation use. 

 

(d) Consider water losses due to factors such as evaporation, irrigation delivery 

method, overwatering, pipe leaks, etc.  Apply a safety factor to the irrigation demand 

in the design accordingly. 

 

 

Table 510-3 

Source Demand for Irrigation 

 

Map Zone 
Peak Day Demand 

(gpm/irrigated acre) 

Average Yearly Demand 

(AF/ irrigated acre) (Note 

1) 
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1 2.26 1.17 

2 2.80 1.23 

3 3.39 1.66 

4 3.96 1.87 

5 4.52 2.69 

6 4.90 3.26 

 

 

NOTE FOR TABLE 510-3: 
 

Note 1. The average yearly demand for irrigation water use (in acre-feet per irrigated 

acre) is based on 213 days of irrigation, e.g., April 1 to October 31. 

 

Guidance:  If the irrigation season differs from the assumed 213 days, the average yearly 

demand numbers may need to adjusted.  

(4) Variations in Source Yield. 

  

(a) Water systems shall consider that flow from sources may vary seasonally and 

yearly.  Where flow varies, the number of service connections supported by a source 

shall be based on the minimum seasonal flow rate compared to the corresponding 

seasonal demand. 

 

(b) Where source capacity is limited by the capacity of treatment facilities, the 

maximum number of service connections shall be determined using the treatment 

plant design capacity instead of the source capacity. 

 

Guidance: Some water sources, such as deep wells, yield consistent quantities of water 

while others, such as springs, yield inconsistent quantities that vary seasonally and 

annually.  Sources that yield inconsistent quantities of water should be studied and 

understood prior to the commitment of those sources for future uses, such as providing 

will-serve letters or approving proposed developments. 
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60 to 239 Q= 80+ 20N
0.5

 

240 or greater Q= 1.6N 

 

 

NOTES FOR TABLE 510-6: 
   

Q is total peak instantaneous demand (gpm).  N is the maximum number of 

connections. However, if the only water use is via service buildings, the peak 

instantaneous demand shall be calculated for the number of plumbing fixture units as 

presented in the state-adopted plumbing code. 

  

(d) For small non-community water systems, the peak instantaneous demand for 

indoor water use shall be calculated on a per-building basis for the number of 

plumbing fixture units as presented in the state-adopted plumbing code. 

  

(3) Peak Instantaneous Demand for Irrigation Use. 

 

Peak instantaneous demand for irrigation use is given in Table 510-7. The procedure for 

determining the map zone and irrigated acreage for using Table 510-7 is outlined in 

R309-510-7(3). 

  

Table 510-7 

Peak Instantaneous Demand for Irrigation Use 

Map Zone Peak Instantaneous Demand (gpm/irrigated acre) 

1 4.52 

2 5.60 

3 6.78 

4 7.92 

5 9.04 

6 9.80 

 

(4) Fire Flow. 

  

(a) Distribution systems shall be designed to deliver needed fire flow if fire flow is 

required by the local fire code official or if fire hydrants intended for fire flow are 

provided.  The distribution system shall be sized to provide minimum pressures as 

required by R309-105-9 to all points in the distribution system when needed fire 

flows are imposed during peak day demand in the distribution system. 

 

(b) The water system shall consult with the local fire code official regarding needed 

fire flow in the area under consideration.  The fire flow information shall be provided 

to the Division during the plan review process. 
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CANAL

DIMENSIONS

A C D

NOTE:

1. RIGHT OF WAY (R.O.W.) ESTABLISHED BY HISTORIC PRESCRIPTIVE USE.

2. ANY IMPROVEMENTS TO PROPERTIES LOCATED WITHIN H.I.C. R.O.W.

SHALL CONFORM TO CURRENT STANDARD .

3. FENCES SHALL BE BUILT AT THE SETBACKS FOR "C" AND "B".

CANAL MAINTENANCE

 ROW

EXISTING CANAL

CHAIN LINK

FENCE LOCATION

(SETBACK "C")

CHAIN LINK

FENCE LOCATION

(SETBACK "B")

VARIES 12' 22' VARIES

SURFACE VARIES

CANAL MAINTENANCE

 ROW

VARIES

VARIES



ID 1 " PIPE

OD 1 "

0.177"DIA.

WIRE

OPTIONAL

TENSION

DEVICE

" BOLT

AND NUT

O.177"DIA,

WIRE

SEE TENSION WIRE

CONNECTION TO

POST DETAIL

" x 0.75"

STRETCHER

BAR

"

TRUSS

500' MAX.

BRACES & TRUSSES NOT REQ'D.

IN INTERIOR BAY

1'-0"DIA. 1'-0"DIA.
1"TYP.

1'-0"DIA.

6"MIN.TYP.

1'-6"MIN.

1'-0"DIA.

SEE CHART

" TRUSS

RODS

1'-0"DIA.

1'-0"DIA.

1'-0"DIA.

1'-0"DIA.
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0.177"DIA.
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.

.
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.

.

.

.

.

.

.

.

.

TWISTED & BARBED SELVAGE

TYPE I

KNUCKLED SELVAGE

TYPE II

TYPE III

TYPE IV

PIPE POST TIE

BARBED WIRE AND ARM

(WHEN REQUIRED)

TOP

BRACE AND TRUSS

CONNECTIONS

.

.

.
.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

DROP ROD

ASSEMBLY

BOTTOM GATE

HINGE AND GATE

DETAILS

CENTER GATE STOP & GATE DETAIL

.

.

.

.

.

.

.

.

L

GATE POST

C

L

LINE POST

C

L

C

L

C

L

C

TYPICAL MULTIPLE BAY SEGMENT

GATE HINGE

GATE HOLD BACK

DETAIL

END, CORNER & PULL POSTS

PIPE WEIGHT

ASTM TRIPLE

COAT

PIPE WEIGHT

LINE POST MIN.SIZE

SIZE  OF  POSTS

A 120

HEIGHT
GATE OPENING

GATE POST
GATE FRAME

*

9'-8"

8'-8"

7'-8"

5'-8"

4'-8"

2.875"

2.375"

2.375"

2.375"

2.375"

2.375"

1.900"

1.900"

1.900"

1.900"

 GATES OVER 6' IN HEIGHT AND WIDER THAN 12' WILL REQUIRE 

3 INDUSTRIAL PRESSED STEEL HINGES.

SINGLE TO 6' OR DOUBLE TO 12'

SINGLE OVER 6' TO 8' OR DOUBLE OVER 12' TO 16'

SINGLE OVER 8' TO 12' OR DOUBLE 16' TO 24'

SINGLE TO 6' OR DOUBLE TO 12'

SINGLE OVER 6' TO 13' OR DOUBLE OVER 12' TO 24'

SINGLE OVER 13' TO 18' OR DOUBLE OVER 24' TO 36'

SINGLE OVER 18' OR DOUBLE OVER 36'

2"
1"

1"

1"

7'

6'

5'

4'

3'

3'

3'

3'

2'

2'

10'

9'

8'

6'

5'

2"

2"

2"

2"

5.79

3.65

3.65

3.65

3.65

4.64

3.11

3.11

3.11

3.11

2"

1"

3.65

2.72

2.72

2.72

2.72

3.11

2.23

2.23

2.23

2.23

1.875 x 1.625

1.875 x 1.625

1.875 x 1.625

1.875 x 1.625

1.875 x 1.625

WT/FT

2.28

1.85

1.85

1.85

1.85

ID 1 " BRACE

OD 1 "

KNUCKLED SELVAGE

WITH TENSION WIRE

TWISTED & BARBED SELVAGE

WITH TENSION WIRE

OPTIONAL WELDED OR

RIVETED CONSTRUCTION

CORNER,GATE

TERMINAL OR

PULL POST

CORNER,GATE

TERMINAL OR

PULL POST

CORNER,GATE

TERMINAL OR

PULL POST

CORNER,GATE

TERMINAL OR

PULL POST

WHEN BARBED WIRE IS CALLED

FOR ON FENCE IT SHOULD ALSO

BE USED ON GATES.

HEIGHT

OF

FABRIC

DEPTH

OF

POSTS

LENGTH

OF END

CORNER

OR

PULL POSTS

LENGTH

OF

LINE

POSTS

NOM.

SIZE

NOM.

SIZE

OUTSIDE

DIA.

OUTSIDE

DIA.

OUTSIDE DIMENSIONS

C-SECTION

TRIPLE

COAT

ASTM

A 120

UNDER

6'

6'

AND

OVER

*

1. POSTS: SCHEDULE 40 PIPE.

   TRIPLE COATED HIGH TENSILE STEEL PIPE OR

   ROLL-FORMED C-SECTION OF THE SIZE SHOWN IN

   THE CHART AND AS DEFINED IN THE STANDARD

   SPECIFICATION. WEIGHT IN lb/ft WITH TOLERANCE

   OF 5 PERCENT. OTHER TYPES OF POSTS WITH

   EQUAL OR GREATER SECTION MODULUS MAY

   BE USED IF APPROVED, IN ADVANCE, BY THE

   ENGINEER.

2. FABRIC HEIGHTS LESS THAN 5':

   TRUSS RODS AND BRACES NOT REQUIRED.

NOTES:

10'-0"MAX.

TYP.END BAY

2"

1"

1"

1"

2"

3"

2"

3"

6"

8"

H.I.C.

STANDARD

H.I.C.

STANDARD

H.I.C.

STANDARD
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20.3

demand.  The storage amount given herein correlates with Pine View Water System
requirements.  This is done so that if a transfer ever takes place, the system will comply.

1. Fencing: Reservoirs should be fenced around the perimeter with room between
the fence and the perimeter for maintenance vehicles (min 20'). Fencing shall be
6 feet tall chain link in accordance with these Public Works Standards and
conform to City Zoning requirements.

2. Lining: Reservoirs shall be clay lined to inhibit percolation or infiltration.  The
corners should rounded to avoid stress concentrations in the event of future
concrete lining.  

3. Side Slope: Due to the fact that most of these basins will be in residential  areas,
the maximum side slope of the basis shall be two (2) feet horizontal to one (1)
feet vertical.

4. Depth: Irrigation basins shall not exceed 12 feet deep and, in the presence of
ground water, consideration for draining the basin must be given.

5. Grates, Pipes and Screens: All grates and screens shall be hot dip galvanized
to avoid corrosion.  Pipes shall be in accordance with the pipe specification
given herein.

6. Freeboard: The top of the embankment in all areas shall be one (1) foot above
the highest water elevation.

7. Ground Covers: The surface area around the basin shall be covered with weed
barrier fabric and gravel. Gravel shall 2" minus and be 4" thick over the top of
the weed barrier.

8. Embankment (Fill) Construction: If a raised embankment is constructed for
the reservoir (constructed with granular materials), it shall be provided with a
minimum of 6" of clay cover on the inside of the berm to prevent water passage
through the soil as well as the clay lining.  

9. Excavation (Cut) Construction: If the basin is constructed primarily by
excavation, then it may be necessary to provide an impermeable liner and land
drain system when constructed in the proximity of basements or other below
grade structures as determined by a geotechnical evaluation.

G. PRESSURIZATION
Gravity systems are always desirable, however pumps may need to be used.  Pumps,
which shall directly pressurize the system, shall be Variable Frequency Drive (VFD)
pumps with redundancy designed for meeting the peak instantaneous flows.  

The hydraulics of the system should be set for a peak instantaneous flow equal to the
following formula:

Q  = U*180*N0.55

Where: Q is the instantaneous flow rate in g.p.m.
U is the usage factor (no less than 60% or 0.6)
N is the total number of Irrigable acres

In no case shall the Peak Instantaneous Flow Rate per irrigable acre be less than 8gpm.
Pressures should be designed between 60 psi (139' TDH) and 100 psi (230' TDH).  Pump
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Count Description
1 CR 20-4 K-GJ-A-E-HQQE

Product No.: 99968313

Vertical, multistage centrifugal pump with inlet and outlet ports on same the level (inline). The pump head and base are in cast iron – all
other wetted parts are in stainless steel. A special "Low NPSH" first-stage design reduces the pump's NPSHr value.
A cartridge shaft seal ensures high reliability, safe handling, and easy access and service. Power transmission is via a rigid split coupling.
Pipe connection is via combined ANSI-JIS flanges.
The pump is fitted with a 3-phase, fan-cooled asynchronous motor.

Liquid:
Pumped liquid: Water
Liquid temperature range: -4 .. 248 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³

Technical:
Rated pump speed: 3444 rpm
Actual calculated flow: 145 US gpm
Resulting head of the pump: 81.12 psi
Actual impeller diameter: 4.13 in
Pump orientation: Vertical
Shaft seal arrangement: Single
Code for shaft seal: HQQE
Approvals on nameplate: CURUS
Curve tolerance: ISO9906:2012 3B

Materials:
Base: Cast iron

EN 1561 EN-GJL-200
ASTM A48-25B

Impeller: Stainless steel
EN 1.4301
AISI 304

Bearing: SIC

Installation:
Maximum ambient temperature: 104 °F
Maximum operating pressure: 232.06 psi
Max pressure at stated temperature: 232 psi / 250 °F

232 psi / -4 °F
Type of connection: ANSI / JIS
Size of inlet connection: DN 50
Size of outlet connection: DN 50
Pressure rating for connection: PN 25
Flange rating inlet: 250 lb
Flange size for motor: 254TC

Electrical data:
Motor standard: NEMA
Motor type: WEG
IE Efficiency class: IE3 / NEMA Premium
Rated power - P2: 15 HP
Power (P2) required by pump: 15 HP
Main frequency: 60 Hz
Rated voltage: 3 x 208-230/460 V
Service factor: 1.15
Rated current: 38,5-34,8/17,4 A
Starting current: 680-680 %
Cos phi - power factor: 0.87
Rated speed: 3525 rpm
IE efficiency: IE3 91%
Motor efficiency at full load: 91 %

6/16/2021
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Count Description
Motor efficiency at 3/4 load: 91 %
Motor efficiency at 1/2 load: 89.5 %
Number of poles: 2
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor Number: 99883247

Controls:
Frequency converter: NONE

Others:
DOE Pump Energy Index CL: 0.96
Net weight: 295 lb
Gross weight: 381 lb
Shipping volume: 13.1 ft³
Country of origin: US
Custom tariff no.: 8413.70.9090
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99968313 CR 20-4 K-GJ-A-E-HQQE 60 Hz
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Description Value
General information:
Product name: CR 20-4 K-GJ-A-E-HQQE
Product No.: 99968313
EAN: 5715114889100
Price:
Technical:
Rated pump speed: 3444 rpm
Actual calculated flow: 130 US gpm
Resulting head of the pump: 70 psi
Maximum head: 128.8 psi
Actual impeller diameter: 4.13 in
Stages: 4
Impellers: 4
Number of reduced-diameter impellers: 0
Low NPSH: Y
Pump orientation: Vertical
Shaft seal arrangement: Single
Code for shaft seal: HQQE
Approvals on nameplate: CURUS
Curve tolerance: ISO9906:2012 3B
Pump version: K
Model: A
Cooling: IC 411
Materials:
Base: Cast iron
Base: EN 1561 EN-GJL-200
Base: ASTM A48-25B
Impeller: Stainless steel
Impeller: EN 1.4301
Impeller: AISI 304
Material code: A
Code for rubber: E
Bearing: SIC
Installation:
Maximum ambient temperature: 104 °F
Maximum operating pressure: 232.06 psi
Max pressure at stated temperature: 232 psi / 250 °F
Max pressure at stated temperature: 232 psi / -4 °F
Type of connection: ANSI / JIS
Size of inlet connection: DN 50
Size of outlet connection: DN 50
Pressure rating for connection: PN 25
Flange rating inlet: 250 lb
Flange size for motor: 254TC
Connect code: GJ
Liquid:
Pumped liquid: Water
Liquid temperature range: -4 .. 248 °F
Selected liquid temperature: 68 °F
Density: 62.29 lb/ft³
Electrical data:
Motor standard: NEMA
Motor type: WEG
IE Efficiency class: IE3 / NEMA Premium
Rated power - P2: 15 HP
Power (P2) required by pump: 15 HP
Main frequency: 60 Hz
Rated voltage: 3 x 208-230/460 V
Service factor: 1.15
Rated current: 38,5-34,8/17,4 A
Starting current: 680-680 %
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https://product-selection.grundfos.com/product-detail.html?productnumber=99968313&freq=60&lang=USA
AAmalaraj
Highlight
NPSH = 3.9 psi



Company name: Great Basin Engineering
Created by: Abhishek Amalaraj
Phone: 801-689-8419
Email: abhisheka@greatbasineng.com
Date: 6/15/2021

Description Value
Full load SF current: 40/20 A
Cos phi - power factor: 0.87
Rated speed: 3525 rpm
IE efficiency: IE3 91%
Motor efficiency at full load: 91 %
Motor efficiency at 3/4 load: 91 %
Motor efficiency at 1/2 load: 89.5 %
Number of poles: 2
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor protection: NONE
Motor Number: 99883247
Controls:
Frequency converter: NONE
Others:
DOE Pump Energy Index CL: 0.96
Net weight: 295 lb
Gross weight: 381 lb
Shipping volume: 13.1 ft³
Country of origin: US
Custom tariff no.: 8413.70.9090

6/16/2021



Company name: Great Basin Engineering
Created by: Abhishek Amalaraj
Phone: 801-689-8419
Email: abhisheka@greatbasineng.com
Date: 6/15/2021

99968313 CR 20-4 K-GJ-A-E-HQQE 60 Hz

Note! All units are in [in] unless otherwise stated.
Disclaimer: This simplified dimensional drawing does not show all details.
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The pump curve for CR 20-4 A-GJ-A-E-HQQE

Flow : 130 gpm
Pressure: 70 psi
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Design Unit Peak Instantaneous Demand = 15.84 gpm/irr-ac

Phase

Residential 

Lots*

Common 

Area**

Rights-of-

Way*** U
n

it
s

Totals U
n

it
s

RiversBend 1 283407 75611 40376

Lot 100 11886 6886 Lot 200 10135 6135 RiversBend 2 264345 6171 31041

Lot 101 11043 6043 Lot 201 9135 5135 RiversBend 1 6.506 1.736 0.927

Lot 102 11157 6157 Lot 202 9135 5135 RiversBend 2 6.069 0.142 0.713

Lot 103 11764 6764 Lot 203 9135 5135

Lot 104 11389 6389 Lot 204 10002 6002

Lot 105 9899 5899 Lot 205 9499 5499

Lot 106 9014 5014 Lot 206 9807 5807

Lot 107 9014 5014 Lot 207 9511 5511

Lot 108 11792 6792 Lot 208 9511 5511

Lot 109 10794 5794 Lot 209 9511 5511

Lot 110 9093 5093 Lot 211 9014 5014

Lot 111 9150 5150 Lot 212 9004 5004

Lot 112 9913 5913 Lot 213 9004 5004

Lot 113 10136 6136 Lot 214 9004 5004

Lot 114 10155 6155 Lot 215 9004 5004

Lot 115 10173 6173 Lot 216 9004 5004

Lot 117 9067 5067 Lot 217 9004 5004

Lot 118 9900 5900 Lot 218 9004 5004

Lot 119 12095 7095 Lot 219 9768 5768

Lot 120 12331 7331 Lot 220 9101 5101

Lot 121 12517 7517 Lot 221 9023 5023

Lot 122 11479 6479 Lot 222 9006 5006

Lot 123 9326 5326 Lot 223 9017 5017

Lot 124 10508 5508 Lot 224 10881 5881

Lot 125 9290 5290 Lot 225 9427 5427

Lot 126 9290 5290 Lot 226 9458 5458

Lot 127 9290 5290 Lot 227 9489 5489

Lot 128 9935 5935 Lot 228 9519 5519

Lot 129 10277 6277 Lot 229 9505 5505

Lot 130 9046 5046 Lot 231 9784 5784

Lot 131 9046 5046 Lot 232 9799 5799

Lot 132 9046 5046 Lot 233 9820 5820

Lot 133 10052 6052 Lot 234 10814 5814

Lot 134 12414 7414 Lot 235 11752 6752

Lot 135 11351 6351 Lot 236 9313 5313

Lot 136 9599 5599 Lot 237 9313 5313

Lot 137 9577 5577 Lot 239 9419 5419

Lot 138 9556 5556 Lot 240 9419 5419

Lot 140 9378 5378 Lot 241 9419 5419

Lot 141 9333 5333 Lot 242 9419 5419

Lot 142 9329 5329 Lot 243 9841 5841

Lot 143 9325 5325 Lot 244 9690 5690

Lot 144 9321 5321 Lot 245 9006 5006

Lot 145 10180 6180 Lot 246 9057 5057

Lot 146 9027 5027 Lot 247 9108 5108

Lot 147 9034 5034 Lot 248 9158 5158

Lot 148 9011 5011 Lot 249 9114 5114

Lot 149 9041 5041 Lot 250 9163 5163

Lot 150 9064 5064 Lot 251 9320 5320

Parcel A 4128 3922 Parcel E2 1827 1736

Parcel B 8929 8483 Parcel F 2982 2833

Parcel C 6473 6149 Parcel G 1687 1603

Parcel D 58234 55322 ROWs 172451 31041

Parcel E1 1827 1736 Totals 642292 301557

ROWs 224310 40376

Totals 797308 399394

Irrigable Area

Parcel

RiversBend Ph1 RiversBend Ph2

S
F

S
F 700952

 Irrigable 

area (sf) 
Size (sf) Parcel Size (sf)

 Irrigable 

area (sf) 

***Use 82.0% non-irrig areas for ROWs since 49' out of 60' ROW has asph or conc 

paving. This assumption is conservative for 66' ROWs

A
cr

e
s

*Assumes 4000 sf non-irrig per lot for Lots < 10,500 sf and 5000 sf for Lots larger 

than 10,500 sf.

**Assumes 5% non-irrig areas for gravel paths, small structures, etc.

A
cr

e
s

16.09

1



Source Requirements:

Table Taken from page 6 of "Sprinklers, Crop Water Use, and Irrigation Time Weber County"

( Website : https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1158&context=extension_histall )

1) Calculation for number of shares required

Table taken from page 6 of "Sprinklers, Crop Water Use, and Irrigation Time Weber County" which shows the 

Monthly Crop Evapotranspiration at Ogden and Huntsville. Thirty year average for period 1961-1990

Total water use needed per year (inches)  = 25.57 inches/ year

Total irrigated areas (acres)  = 16.09 acres

One share  = 2.8 ac-ft

The shares needed for the secondary water line are calculated using the equation shown below,

≈ 12.2 shares

Since shares are available in no less than 0.5 share increments, there are 12.5 shares needed.

2) Water turn availability

A 3 CFS flow rate is sanctioned for 649 minutes, once every 7.5 days ( turn )

 = 2.68 ac-ft per turn



Storage Requirements:

Although the required storage during the highest demand month is only 1.75 ac-ft/turn, almost 3 ac-ft are 

available each turn. The owner would like the ability to store all available water, assuming loss and or 

over use yield, an empty pond between cycles. A 3 ac-ft pond is selected which provides a safety factor of 1.71.

Distribution Requirements:

Flow Rate: (See Table 510-7 in Utah Rule R309-510-9(3))

Provided Unit Peak Inst. Demand = 7.92 gpm/irr-acre

Safety Factor = 2

Design Unit Peak Inst. Demand = 15.84 gpm/irr-acre

Design Peak Inst. Demand = 254.866 gpm (peak delivered from pond to irrigation main)



Design Unit Peak Instantaneous Demand = 15.84 gpm/irr-ac

Total Peak Instantaneous Demand = 254.89 gpm

100 11886 6886 9680 3.52 Ph1 493407 115987 0.00

101 11043 6043 8639 3.14 Ph2 463345 37212 0.00

102 11157 6157 8780 3.19

103 11764 6764 9529 3.47 **

104 11389 6389 9066 3.30

105 9899 5899 8226 2.99

106 9014 5014 7133 2.59

107 9014 5014 7133 2.59 Serves and

108 11792 6792 9564 3.48 Connection Lot Lot Full Half

109 10794 5794 8331 3.03 1 105 106 5.59 2.795

110 9093 5093 7231 2.63 2 100 3.52 1.760

111 9150 5150 7301 2.65 3 101 102 6.33 3.165

112 9913 5913 8243 3.00 4 107 108 6.07 3.035

113 10136 6136 8519 3.10 5 103 104 6.76 3.380

114 10155 6155 8542 3.11 6 109 3.03 1.515

115 10173 6173 8564 3.11 7 134 200 6.28 3.140

117 9067 5067 7198 2.62 8 201 202 4.27 2.135

118 9900 5900 8227 2.99 9 203 204 4.61 2.305

119 12095 7095 9938 3.61 10 235 251 5.01 2.505

120 12331 7331 10230 3.72 11 117 118 5.61 2.805

121 12517 7517 10459 3.80 12 114 115 6.22 3.110

122 11479 6479 9177 3.34 13 112 113 6.10 3.050

123 9326 5326 7518 2.73 14 119 120 7.33 3.665

124 10508 5508 7978 2.90 15 121 122 7.14 3.570

125 9290 5290 7474 2.72 16 123 2.73 1.365

126 9290 5290 7474 2.72 17 124 125 5.62 2.810

127 9290 5290 7474 2.72 18 126 127 5.44 2.720

128 9935 5935 8270 3.01 19 135 136 6.14 3.070

129 10277 6277 8693 3.16 20 110 111 5.28 2.640

130 9046 5046 7172 2.61 21 137 138 5.68 2.840

131 9046 5046 7172 2.61 22 140 141 5.49 2.745

132 9046 5046 7172 2.61 23 132 133 5.67 2.835

133 10052 6052 8415 3.06 24 142 143 5.47 2.735

134 12414 7414 10332 3.76 25 130 131 5.22 2.610

135 11351 6351 9019 3.28 26 144 145 5.85 2.925

136 9599 5599 7855 2.86 27 233 234 4.83 2.415

137 9577 5577 7828 2.85 28 236 237 4.41 2.205

138 9556 5556 7802 2.84 29 231 232 4.78 2.390

140 9378 5378 7583 2.76 30 228 229 4.56 2.280

141 9333 5333 7527 2.74 31 239 240 4.49 2.245

142 9329 5329 7522 2.74 32 226 227 4.53 2.265

143 9325 5325 7517 2.73 33 241 242 4.49 2.245

144 9321 5321 7512 2.73 34 224 225 4.71 2.355

145 10180 6180 8573 3.12 35 205 2.28 1.140

146 9027 5027 7149 2.60 36 206 207 4.68 2.340

147 9034 5034 7158 2.60 37 249 250 4.27 2.135

148 9011 5011 7129 2.59 38 208 209 4.56 2.280

149 9041 5041 7166 2.61 39 211 212 4.17 2.085

150 9064 5064 7195 2.62 40 247 248 4.27 2.135

200 10135 6135 6949 2.53 41 213 214 4.17 2.085

201 9135 5135 5869 2.13 42 245 246 4.19 2.095

202 9135 5135 5869 2.13 43 215 216 4.17 2.085

203 9135 5135 5869 2.13 44 217 218 4.17 2.085

204 10002 6002 6805 2.47 45 149 150 5.22 2.610

205 9499 5499 6262 2.28 46 128 129 6.17 3.085

206 9807 5807 6595 2.40 47 147 148 5.20 2.600

207 9511 5511 6275 2.28 48 146 223 4.69 2.345

208 9511 5511 6275 2.28 49 221 222 4.17 2.085

209 9511 5511 6275 2.28 50 243 244 4.76 2.380

211 9014 5014 5738 2.09 51 219 220 4.50 2.250

212 9004 5004 5727 2.08

213 9004 5004 5727 2.08 Totals 254.90 127.45

214 9004 5004 5727 2.08

215 9004 5004 5727 2.08

216 9004 5004 5727 2.08

217 9004 5004 5727 2.08

218 9004 5004 5727 2.08

219 9768 5768 6552 2.38

220 9101 5101 5832 2.12

221 9023 5023 5748 2.09

222 9006 5006 5729 2.08

223 9017 5017 5741 2.09

224 10881 5881 6755 2.46

225 9427 5427 6184 2.25

226 9458 5458 6218 2.26

227 9489 5489 6251 2.27

228 9519 5519 6283 2.28

229 9505 5505 6268 2.28

231 9784 5784 6570 2.39

232 9799 5799 6586 2.39

233 9820 5820 6609 2.40

234 10814 5814 6682 2.43

235 11752 6752 7696 2.80

236 9313 5313 6061 2.20

237 9313 5313 6061 2.20

239 9419 5419 6175 2.25

240 9419 5419 6175 2.25

241 9419 5419 6175 2.25

242 9419 5419 6175 2.25

243 9841 5841 6631 2.41

244 9690 5690 6468 2.35

245 9006 5006 5729 2.08

246 9057 5057 5784 2.10

247 9108 5108 5839 2.12

248 9158 5158 5894 2.14

249 9114 5114 5846 2.13

250 9163 5163 5899 2.15

251 9320 5320 6069 2.21

*These include a pro-rated value (by total lot areas in applicable 

phase) of the irrigable area in the ROWs and Common Areas.

 Res.

Size (sf) 

 Irrigable 

area (sf) 

 **Des. Peak 

Instant. (gpm) 

These flows are accounted for by pro-rating and adding to the Initial Lot 

Irrigable areas to become Adjusted Irrigable areas.

Residential Lots Non-Res Lot Areas

Lot Size (sf)

 Initial 

Irrigable 

area (sf) 

 Adjusted* 

Irrigable 

area (sf) 

Parcel

 Des. Peak 

Instant. 

(gpm) 

1



Net Positive Suction Head Calculation

Elevation of the pump 4243 ft

Elevation of the reservoir 4235 ft

Temperature 50 ∘F

Velocity of water 1.63 ft/s

Pipe diameter (inches) 8

Length of pipe (feet) 20

Friction factor (from EPANET) 0.021

Atmospheric Absolute pressure 12.69 psi

Vapor pressure 0.18 psi

Specific weight of water 62.41 lb/cft

Gravity 32.2 ft/s
2



Ha (head from absolute pressure) 29.27992 ft

Hz (elevation difference) 8 ft

Hvp (head from vapor pressure) 0.415318 ft

Hf (friction head) 0.025991 ft

Hv (velocity head) 0.041256 ft

NPSHa 36.79736

NPSHr for selected pump (required) 3.91

NPSHa formula Net Positive Suction Head: NPSHR and NPSHA | Pumps & Systems (pumpsandsystems.com)

Atmosp. Pressure Linkhttps://www.mide.com/air-pressure-at-altitude-calculator

Vapor Pressure https://www.accessengineeringlibrary.com/content/book/9780070471788/back-matter/appendix4
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Diameter

2.00

4.00

6.00

8.00

in

Day 1, 12:00 AM

Pipe diameter
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Base Demand

1.60

3.20

4.80

6.40

GPM

Day 1, 12:00 AM

Both pumps on - Base demand at nodes

21N724 - RiversBend Page 1



Network Table - Nodes

Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.45 35 0 192.03 68.04

Junc J.46 35 0 192.03 68.04

Junc J8 35 0 191.97 68.01

Junc J.17 35 0 192.04 68.04

Junc J18 35 0 192.03 68.04

Junc J12 35 0 192.03 68.04

Junc J.11 35 0 191.96 68.01

Junc J.47 35 0 192.04 68.04

Junc J13 35 0 192.05 68.05

Junc J.48 35 0 192.04 68.05

Junc J.14.15 35 0 191.13 67.65

Junc J.16 35 0 191.11 67.64

Junc J11 35 0 191.11 67.64

Junc J.12 35 0 192.04 68.05

Junc J.20 35 0 193.97 68.88

Junc J.21 35 0 193.17 68.53

Junc J10 35 0 192.48 68.23

Junc J.6 36 0 195.31 69.03

Junc J4 35 0 195.11 69.38

Junc J.19 35 0 194.28 69.02

Junc J.13 35 0 192.28 68.15

Junc J.25 35 0 192.15 68.09

Junc J.26 35 0 192.09 68.07

Junc J9 35 0 192.05 68.05

Junc J.22 35 0 192.37 68.19

Junc J.23 35 0 192.30 68.16

Junc J.24 35 0 192.19 68.11

Junc J.49 35 0 192.04 68.05

Both pumps on -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.41 35 0 192.04 68.05

Junc J.42 35 0 192.04 68.04

Junc J.43 35 0 192.03 68.04

Junc J6 36 0 192.36 67.75

Junc J.37.38 35 0 192.17 68.10

Junc J.39.40 35 0 192.08 68.06

Junc J.50.51 35 0 192.03 68.04

Junc J7 35 0 191.96 68.01

Junc J2 43 0 199.81 67.94

Junc J1 43 0 34.98 -3.47

Junc J.44 35 0 192.03 68.04

Junc J15 35 0 192.03 68.04

Junc J3 40 0 198.26 68.58

Junc J.36 36 0 192.31 67.73

Junc J.32 35 0 192.11 68.07

Junc J.31 35 0 192.18 68.10

Junc J.30 35 0 192.20 68.11

Junc J14 35 0 192.04 68.05

Junc J.34 35 0 192.06 68.05

Junc J.33 35 0 192.08 68.06

Junc J.28.29 35 0 192.36 68.18

Junc J.7 35 0 194.18 68.97

Junc J.8 35 0 193.06 68.49

Junc J.35 36 0 192.36 67.75

Junc J.27 35 0 192.59 68.28

Junc J5 35 0 192.75 68.35

Junc J.9.10 35 0 192.50 68.25

Junc J.1.2 39 0 197.44 68.65

Junc J.3 38 0 196.90 68.85

Both pumps on -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.5 37 0 196.16 68.96

Junc J.4 38 0 196.66 68.75

Junc C35 36 2.28 192.35 67.75

Junc C16 35 2.73 191.10 67.64

Junc C6 36 3.03 195.31 69.03

Junc C2 39 3.52 197.42 68.64

Junc C43 35 4.17 192.01 68.03

Junc C39 35 4.17 192.05 68.05

Junc C41 35 4.17 192.02 68.04

Junc C44 35 4.17 192.01 68.03

Junc C49 35 4.17 192.03 68.04

Junc C42 35 4.19 192.03 68.04

Junc C37 35 4.27 192.15 68.09

Junc C40 35 4.27 192.06 68.06

Junc C8 35 4.27 193.03 68.48

Junc C28 35 4.41 192.33 68.17

Junc C31 35 4.49 192.15 68.09

Junc C33 35 4.49 192.06 68.05

Junc C51 35 4.50 192.01 68.03

Junc C32 35 4.53 192.09 68.07

Junc C30 35 4.56 192.18 68.11

Junc C38 35 4.56 192.14 68.09

Junc C9 35 4.61 192.47 68.23

Junc C36 36 4.68 192.28 67.72

Junc C48 35 4.69 192.03 68.04

Junc C34 35 4.71 192.05 68.05

Junc C50 35 4.76 192.00 68.03

Junc C29 35 4.78 192.35 68.18

Junc C27 35 4.83 192.57 68.28

Both pumps on -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc C10 35 5.01 192.49 68.24

Junc C47 35 5.2 192.02 68.04

Junc C45 35 5.22 192.01 68.03

Junc C25 35 5.22 192.13 68.08

Junc C20 35 5.28 193.95 68.87

Junc C18 35 5.44 191.99 68.02

Junc C24 35 5.47 192.15 68.09

Junc C22 35 5.49 192.33 68.17

Junc C1 39 5.59 197.41 68.64

Junc C11 35 5.61 191.92 67.99

Junc C17 35 5.62 192.00 68.03

Junc C23 35 5.67 192.28 68.15

Junc C21 35 5.68 193.13 68.52

Junc C26 35 5.85 192.05 68.05

Junc C4 38 6.07 196.64 68.74

Junc C13 35 6.10 192.23 68.13

Junc C19 35 6.14 194.23 68.99

Junc C46 35 6.17 191.98 68.02

Junc C12 35 6.22 191.99 68.02

Junc C7 35 6.28 194.12 68.95

Junc C3 38 6.33 196.84 68.83

Junc C5 37 6.76 196.10 68.94

Junc C15 35 7.14 191.09 67.63

Junc C14 35 7.33 191.08 67.63

Resvr 1 35 #N/A 35.00 0.00

Both pumps on -  Nodes



Velocity

0.60

1.20

1.80

2.40

fps

Day 1, 12:00 AM

Both pumps on -  Flow through pipes



Network Table - Links

Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe 6 15 8 254.90 1.63

Pipe L34 18.66 2 4.71 0.48

Pipe L27 18.66 2 4.83 0.49

Pipe L30 19.39 2 4.56 0.47

Pipe L29 19.48 2 4.78 0.49

Pipe L32 19.69 2 4.53 0.46

Pipe L4 20.33 2 6.07 0.62

Pipe L25 20.77 2 5.22 0.53

Pipe 49 20.81 4 2.67 0.07

Pipe L23 21.23 2 5.67 0.58

Pipe L10 21.42 2 5.01 0.51

Pipe L42 21.54 2 4.19 0.43

Pipe L48 21.94 2 4.69 0.48

Pipe L49 22.04 2 4.17 0.43

Pipe 13 22.18 4 29.03 0.74

Pipe L47 22.41 2 5.20 0.53

Pipe L45 22.85 2 5.22 0.53

Pipe L20 23.13 2 5.28 0.54

Pipe L6 23.47 2 3.03 0.31

Pipe L51 23.64 2 4.50 0.46

Pipe L40 24.37 2 4.27 0.44

Pipe L37 25.56 2 4.27 0.44

Pipe L1 27.59 2 5.59 0.57

Pipe 61 27.92 4 30.65 0.78

Pipe L15 32.74 2 7.14 0.73

Pipe L14 35.38 2 7.33 0.75

Pipe 43 37.51 4 12.03 0.31

Pipe L16 40.12 2 2.73 0.28

Both pumps on -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe L31 41.04 2 4.49 0.46

Pipe L33 41.57 2 4.49 0.46

Pipe 8 41.61 4 107.63 2.75

Pipe 46 41.79 4 4.17 0.11

Pipe L76 41.97 2 5.62 0.57

Pipe L44 42.03 2 4.17 0.43

Pipe L28 42.11 2 4.41 0.45

Pipe 39 43.53 4 38.15 0.97

Pipe L43 43.57 2 4.17 0.43

Pipe L77 43.97 2 5.44 0.56

Pipe L21 44.01 2 5.68 0.58

Pipe L35 44.08 2 2.28 0.23

Pipe L41 44.26 2 4.17 0.43

Pipe L46 44.33 2 6.17 0.63

Pipe L39 44.33 2 4.17 0.43

Pipe L26 44.34 2 5.85 0.60

Pipe L36 44.40 2 4.68 0.48

Pipe L19 44.46 2 6.14 0.63

Pipe L24 44.52 2 5.47 0.56

Pipe L22 44.88 2 5.49 0.56

Pipe L5 45.19 2 6.76 0.69

Pipe L50 45.53 2 4.76 0.49

Pipe L3 45.70 2 6.33 0.65

Pipe L38 45.86 2 4.56 0.47

Pipe L2 46.20 2 3.52 0.36

Pipe L12 46.52 2 6.22 0.64

Pipe L11 46.53 2 5.61 0.57

Pipe L13 46.59 2 6.10 0.62

Pipe L8 46.87 2 4.27 0.44

Both pumps on -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe L7 46.89 2 6.28 0.64

Pipe L9 47.33 2 4.61 0.47

Pipe 35 48.39 4 99.28 2.53

Pipe 60 49.93 6 223.60 2.54

Pipe 4 50.46 6 239.46 2.72

Pipe 28 50.94 4 43.11 1.10

Pipe 26 52.97 4 -14.71 0.38

Pipe 19 56.14 2 0.00 0.00

Pipe 30 58.05 4 31.97 0.82

Pipe 38 58.54 4 2.28 0.06

Pipe 56 59.13 4 21.63 0.55

Pipe 27 59.85 4 48.60 1.24

Pipe 15 69.75 4 5.61 0.14

Pipe 23 73.51 4 1.88 0.05

Pipe 18 79.24 2 2.73 0.28

Pipe 25 80.98 4 -9.51 0.24

Pipe 24 82.12 4 -3.34 0.09

Pipe 52 89.79 4 49.23 1.26

Pipe 57 95.68 4 17.14 0.44

Pipe 31 96.08 4 26.75 0.68

Pipe 7 100.28 4 113.77 2.90

Pipe 29 104.11 4 37.44 0.96

Pipe 51 112.58 4 -6.19 0.16

Pipe 10 112.74 4 96.67 2.47

Pipe 3 113.01 6 245.79 2.79

Pipe 17 113.20 2 17.20 1.76

Pipe 5 115.22 6 233.39 2.65

Pipe 11 115.49 4 48.07 1.23

Pipe 20 115.52 4 12.94 0.33

Both pumps on -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe 37 116.32 4 40.43 1.03

Pipe 9 116.56 4 102.35 2.61

Pipe 45 117.48 4 3.67 0.09

Pipe 47 118.70 4 -0.50 0.01

Pipe 33 120.10 4 109.83 2.80

Pipe 44 123.38 4 7.84 0.20

Pipe 32 124.71 4 20.90 0.53

Pipe 62 127.88 4 26.16 0.67

Pipe 16 129.16 4 0.00 0.00

Pipe 36 134.00 4 50.05 1.28

Pipe 58 136.15 4 12.43 0.32

Pipe 48 139.70 4 -9.76 0.25

Pipe 53 156.18 4 44.40 1.13

Pipe 42 159.01 4 16.20 0.41

Pipe 34 160.04 4 103.55 2.64

Pipe 2 160.32 6 254.90 2.89

Pipe 21 161.38 4 7.32 0.19

Pipe 40 168.65 4 33.47 0.85

Pipe 50 169.83 4 -1.50 0.04

Pipe 54 171.94 4 35.21 0.90

Pipe 12 172.01 4 41.97 1.07

Pipe 14 172.70 4 22.81 0.58

Pipe 41 178.98 4 24.64 0.63

Pipe 22 197.45 4 1.88 0.05

Pipe 59 204.63 6 226.63 2.57

Pipe 1 300 6 254.90 2.89

Pump Pump2 #N/A #N/A 127.45 0.00

Pump Pump1 #N/A #N/A 127.45 0.00

Both pumps on -  Flow through pipes



Base Demand

0.80

1.60

2.40

3.20

GPM

Day 1, 12:00 AM

Pump 2 off - Base demand at nodes
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Network Table - Nodes

Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.45 35 0 197.66 70.48

Junc J.46 35 0 197.66 70.48

Junc J8 35 0 197.65 70.47

Junc J.17 35 0 197.67 70.48

Junc J18 35 0 197.66 70.48

Junc J12 35 0 197.66 70.48

Junc J.11 35 0 197.65 70.47

Junc J.47 35 0 197.67 70.48

Junc J13 35 0 197.67 70.48

Junc J.48 35 0 197.67 70.48

Junc J.14.15 35 0 197.42 70.37

Junc J.16 35 0 197.41 70.37

Junc J11 35 0 197.41 70.37

Junc J.12 35 0 197.67 70.48

Junc J.20 35 0 198.20 70.71

Junc J.21 35 0 197.98 70.62

Junc J10 35 0 197.79 70.54

Junc J.6 36 0 198.57 70.44

Junc J4 35 0 198.52 70.85

Junc J.19 35 0 198.29 70.75

Junc J.13 35 0 197.73 70.51

Junc J.25 35 0 197.70 70.50

Junc J.26 35 0 197.68 70.49

Junc J9 35 0 197.67 70.49

Junc J.22 35 0 197.76 70.52

Junc J.23 35 0 197.74 70.52

Junc J.24 35 0 197.71 70.50

Junc J.49 35 0 197.67 70.48

Pump 2 off  -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.41 35 0 197.67 70.48

Junc J.42 35 0 197.67 70.48

Junc J.43 35 0 197.66 70.48

Junc J6 36 0 197.76 70.09

Junc J.37.38 35 0 197.70 70.50

Junc J.39.40 35 0 197.68 70.49

Junc J.50.51 35 0 197.66 70.48

Junc J7 35 0 197.65 70.47

Junc J2 43 0 199.82 67.95

Junc J1 43 0 34.99 -3.47

Junc J.44 35 0 197.66 70.48

Junc J15 35 0 197.66 70.48

Junc J3 40 0 199.39 69.06

Junc J.36 36 0 197.74 70.08

Junc J.32 35 0 197.69 70.49

Junc J.31 35 0 197.71 70.50

Junc J.30 35 0 197.71 70.50

Junc J14 35 0 197.67 70.48

Junc J.34 35 0 197.67 70.49

Junc J.33 35 0 197.68 70.49

Junc J.28.29 35 0 197.76 70.52

Junc J.7 35 0 198.26 70.74

Junc J.8 35 0 197.95 70.61

Junc J.35 36 0 197.76 70.09

Junc J.27 35 0 197.82 70.55

Junc J5 35 0 197.86 70.57

Junc J.9.10 35 0 197.80 70.54

Junc J.1.2 39 0 199.16 69.40

Junc J.3 38 0 199.01 69.77

Pump 2 off  -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc J.5 37 0 198.81 70.11

Junc J.4 38 0 198.95 69.74

Junc C35 36 1.14 197.75 70.09

Junc C16 35 1.365 197.41 70.37

Junc C6 36 1.515 198.57 70.44

Junc C2 39 1.76 199.16 69.40

Junc C43 35 2.085 197.66 70.48

Junc C39 35 2.085 197.67 70.49

Junc C41 35 2.085 197.66 70.48

Junc C44 35 2.085 197.66 70.48

Junc C49 35 2.085 197.66 70.48

Junc C42 35 2.095 197.66 70.48

Junc C37 35 2.135 197.70 70.50

Junc C40 35 2.135 197.67 70.49

Junc C8 35 2.135 197.94 70.60

Junc C28 35 2.205 197.75 70.52

Junc C31 35 2.245 197.70 70.50

Junc C33 35 2.245 197.67 70.49

Junc C51 35 2.25 197.66 70.48

Junc C32 35 2.265 197.68 70.49

Junc C30 35 2.28 197.71 70.50

Junc C38 35 2.28 197.69 70.50

Junc C9 35 2.305 197.79 70.54

Junc C36 36 2.34 197.73 70.08

Junc C48 35 2.345 197.66 70.48

Junc C34 35 2.355 197.67 70.48

Junc C50 35 2.38 197.66 70.48

Junc C29 35 2.39 197.75 70.52

Junc C27 35 2.415 197.82 70.55

Pump 2 off  -  Nodes



Elevation Base Demand Head Pressure

 Node ID ft GPM ft psi

Junc C10 35 2.505 197.79 70.54

Junc C47 35 2.6 197.66 70.48

Junc C45 35 2.61 197.66 70.48

Junc C25 35 2.61 197.69 70.49

Junc C20 35 2.64 198.20 70.71

Junc C18 35 2.72 197.65 70.48

Junc C24 35 2.735 197.70 70.50

Junc C22 35 2.745 197.75 70.52

Junc C1 39 2.795 199.16 69.40

Junc C11 35 2.805 197.63 70.47

Junc C17 35 2.81 197.66 70.48

Junc C23 35 2.835 197.73 70.51

Junc C21 35 2.84 197.97 70.61

Junc C26 35 2.925 197.67 70.48

Junc C4 38 3.035 198.94 69.74

Junc C13 35 3.05 197.72 70.51

Junc C19 35 3.07 198.27 70.75

Junc C46 35 3.085 197.65 70.48

Junc C12 35 3.11 197.65 70.48

Junc C7 35 3.14 198.24 70.73

Junc C3 38 3.165 199.00 69.76

Junc C5 37 3.38 198.79 70.10

Junc C15 35 3.57 197.40 70.37

Junc C14 35 3.665 197.40 70.37

Resvr 1 35 #N/A 35.00 0.00

Pump 2 off  -  Nodes



Velocity

0.40

0.80

1.20

1.60

fps

Day 1, 12:00 AM

Pump 2 off  -  Flow through pipes



Network Table - Links

Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe 6 15 8 127.45 0.81

Pipe L34 18.66 2 2.36 0.24

Pipe L27 18.66 2 2.41 0.25

Pipe L30 19.39 2 2.28 0.23

Pipe L29 19.48 2 2.39 0.24

Pipe L32 19.69 2 2.27 0.23

Pipe L4 20.33 2 3.03 0.31

Pipe L25 20.77 2 2.61 0.27

Pipe 49 20.81 4 1.33 0.03

Pipe L23 21.23 2 2.84 0.29

Pipe L10 21.42 2 2.50 0.26

Pipe L42 21.54 2 2.10 0.21

Pipe L48 21.94 2 2.35 0.24

Pipe L49 22.04 2 2.09 0.21

Pipe 13 22.18 4 14.52 0.37

Pipe L47 22.41 2 2.60 0.27

Pipe L45 22.85 2 2.61 0.27

Pipe L20 23.13 2 2.64 0.27

Pipe L6 23.47 2 1.51 0.15

Pipe L51 23.64 2 2.25 0.23

Pipe L40 24.37 2 2.13 0.22

Pipe L37 25.56 2 2.13 0.22

Pipe L1 27.59 2 2.80 0.29

Pipe 61 27.92 4 15.32 0.39

Pipe L15 32.74 2 3.57 0.36

Pipe L14 35.38 2 3.66 0.37

Pipe 43 37.51 4 6.02 0.15

Pipe L16 40.12 2 1.37 0.14

Pump 2 off  -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe L31 41.04 2 2.24 0.23

Pipe L33 41.57 2 2.24 0.23

Pipe 8 41.61 4 53.82 1.37

Pipe 46 41.79 4 2.09 0.05

Pipe L76 41.97 2 2.81 0.29

Pipe L44 42.03 2 2.09 0.21

Pipe L28 42.11 2 2.21 0.23

Pipe 39 43.53 4 19.08 0.49

Pipe L43 43.57 2 2.09 0.21

Pipe L77 43.97 2 2.72 0.28

Pipe L21 44.01 2 2.84 0.29

Pipe L35 44.08 2 1.14 0.12

Pipe L41 44.26 2 2.09 0.21

Pipe L46 44.33 2 3.09 0.32

Pipe L39 44.33 2 2.09 0.21

Pipe L26 44.34 2 2.93 0.30

Pipe L36 44.40 2 2.34 0.24

Pipe L19 44.46 2 3.07 0.31

Pipe L24 44.52 2 2.74 0.28

Pipe L22 44.88 2 2.75 0.28

Pipe L5 45.19 2 3.38 0.35

Pipe L50 45.53 2 2.38 0.24

Pipe L3 45.70 2 3.16 0.32

Pipe L38 45.86 2 2.28 0.23

Pipe L2 46.20 2 1.76 0.18

Pipe L12 46.52 2 3.11 0.32

Pipe L11 46.53 2 2.81 0.29

Pipe L13 46.59 2 3.05 0.31

Pipe L8 46.87 2 2.13 0.22

Pump 2 off  -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe L7 46.89 2 3.14 0.32

Pipe L9 47.33 2 2.31 0.24

Pipe 35 48.39 4 49.64 1.27

Pipe 60 49.93 6 111.80 1.27

Pipe 4 50.46 6 119.73 1.36

Pipe 28 50.94 4 21.55 0.55

Pipe 26 52.97 4 -7.35 0.19

Pipe 19 56.14 2 0.00 0.00

Pipe 30 58.05 4 15.98 0.41

Pipe 38 58.54 4 1.14 0.03

Pipe 56 59.13 4 10.81 0.28

Pipe 27 59.85 4 24.30 0.62

Pipe 15 69.75 4 2.81 0.07

Pipe 23 73.51 4 0.94 0.02

Pipe 18 79.24 2 1.37 0.14

Pipe 25 80.98 4 -4.75 0.12

Pipe 24 82.12 4 -1.67 0.04

Pipe 52 89.79 4 24.61 0.63

Pipe 57 95.68 4 8.57 0.22

Pipe 31 96.08 4 13.37 0.34

Pipe 7 100.28 4 56.89 1.45

Pipe 29 104.11 4 18.72 0.48

Pipe 51 112.58 4 -3.10 0.08

Pipe 10 112.74 4 48.34 1.23

Pipe 3 113.01 6 122.90 1.39

Pipe 17 113.20 2 8.60 0.88

Pipe 5 115.22 6 116.70 1.32

Pipe 11 115.49 4 24.04 0.61

Pipe 20 115.52 4 6.47 0.17

Pump 2 off  -  Flow through pipes



Length Diameter Flow Velocity

 Link ID ft in GPM fps

Pipe 37 116.32 4 20.22 0.52

Pipe 9 116.56 4 51.18 1.31

Pipe 45 117.48 4 1.84 0.05

Pipe 47 118.70 4 -0.25 0.01

Pipe 33 120.10 4 54.91 1.40

Pipe 44 123.38 4 3.92 0.10

Pipe 32 124.71 4 10.45 0.27

Pipe 62 127.88 4 13.08 0.33

Pipe 16 129.16 4 0.00 0.00

Pipe 36 134.00 4 25.03 0.64

Pipe 58 136.15 4 6.21 0.16

Pipe 48 139.70 4 -4.88 0.12

Pipe 53 156.18 4 22.20 0.57

Pipe 42 159.01 4 8.10 0.21

Pipe 34 160.04 4 51.77 1.32

Pipe 2 160.32 6 127.45 1.45

Pipe 21 161.38 4 3.66 0.09

Pipe 40 168.65 4 16.74 0.43

Pipe 50 169.83 4 -0.75 0.02

Pipe 54 171.94 4 17.60 0.45

Pipe 12 172.01 4 20.99 0.54

Pipe 14 172.70 4 11.41 0.29

Pipe 41 178.98 4 12.32 0.31

Pipe 22 197.45 4 0.94 0.02

Pipe 59 204.63 6 113.32 1.29

Pipe 1 300 6 127.45 1.45

Pump Pump2 #N/A #N/A 0.00 0.00

Pump Pump1 #N/A #N/A 127.45 0.00

Pump 2 off  -  Flow through pipes
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Ŝ����������
X��S�]Y

@�����U�

_S����������
X��S�]Y

�H

���HB
D̀HCD �%F̀ DD� �DM MD BBC D̀b �bB

���HD B3 �3 DM̀ D3C �Bb M̀3 B3
 DM̀

D 3̀ �̀4�D3 CCD DB3 �bB 

B BaM C
M

D��HD 
̀ CD C
M D̀b DD� aCb �̀
 BBC

C b3 B̀ DB3 DM̀ B3
 BaM M̀3 b��

B �33 
B Daa C̀3 B
� `̀C a3� MDD



��

�
�
�
��
�
�
	

�
�

����	�������	����������	����	����	�����	�� �!

" #$%&'()*+,))-./)01+2*+)&-3+4542-46-7+2&+897+()--):2&;+0%<0+8307*=

����	>���?	@��@��

A+B97BC+54-57+<43+67+$7D%2$7'+)&+897+)%8-78+*2'7+)(+897+0%<0+8)+
0$757&8+897+0%<0+2&-78+0$7**%$7+($)<+672&;+7EB77'7'F

G97&+4+0%<0+:289+&)+B97BC+54-57+2*+*8)007'+67B4%*7+897$7+2*+&)+

'7<4&'+)&+897+*3*87<+H4--+54-57*+4$7+B-)*7'IJ+897+92;9+*3*87<+

0$7**%$7+)&+897+)%8-78+*2'7+)(+897+0%<0+:2--+K(2&'K+28*+:43+64BC+8)+
897+2&-78+)(+897+0%<0F

/92*+2*+7*07B24--3+B$282B4-+()$+,LM.NO+400-2B482)&*+67B4%*7+)(+897+

57$3+92;9+)%8-78+0$7**%$7*+2&5)-57'F+A*+4+$7*%-8J+<)*8+,LM.NO+

2&*84--482)&*+$7D%2$7+4+B97BC+54-57+)&+897+)%8-78+0202&;F

P�� 	�� �
����	QR	��	�ST	QR


����	Q>	��	��	Q>


��	U��	QR


��	VV	Q>


��	UW�	QR


��	�U�	Q>


��	XYT	QR


��	���	Q>


,LJ+,LZJ+,LM+�* [F\ [F� �F] �F]"

,LJ+,LZJ+,LM+� [F̂ �F_ ]F_ ]F_"

,LJ+,LZJ+,LM+_ �F̀ ]Fa aF[ aF["

,LJ+,LZJ+,LM+\ _F[ aF\ �F\ �F\"

,LJ+,LZJ+,LM+�[ \F\ bF_ �a �a"

,LJ+,LZJ+,LM+�\ F̂\ �a ]a ]a"

,LJ+,LZJ+,LM+][ �� �� ]b ]b"

,LJ+,LM+_] �a ]� _\ _\"

,LJ+,LM+a\ ]] __ \\ \\"

,LJ+,LM+̀a _a \� b\ b\"

,L/+] �F_ ]F[ _F_ McA

,L/+a _F[ aF\ �F\ McA

,L/+b aF[ F̀[ �[ McA

,L/+�̀ bF[ �] ][ McA

P�� 	�� � >d	�� >d	� >d	X >d	Y >d	�� >d	�Y >d	U� >d	XU >d	WY >d	TW

N84&'4$'+H,LI e e e

Z+57$*2)&+H,LZI e e e e e e e

M+57$*2)&+H,LMI e e e e e e e e e e



�
�
�
���
�
��	


�

�


���������������������

������� !�"�#�" �$"�%"&"  �'���!� �!(��)"�*+!,��)'!-.)���(-�(�

/-'#%.�!("'��#!%0

1)"%��)"�*+!,�# � �!(("/2��)"�(!,"'��!��)"�(-�(�# ��'�% *"''"/��!�

�)"�(-�("/�+#3-#/�� �)"��2�&�- #%.����"�("'��-'"�'# "�#%��)"�
+#3-#/0

4)"�'" -+��# �'# 5�!*�!6"')"��#%.��%/�&!% "3-"%��/���."��!��)"�

(-�(0�4)"�'# 5�/"("%/ �!%��)"��"�("'��-'"�!*��)"�(-�("/�+#3-#/�

�%/�*!'�)!,�+!%.��)"�(-�(�# �!("'��#%.�,#�)!-��*+!,0�7""��)"�
*!++!,#%.��"�("'��-'"�'# "���$+"0

89�:���9��;�����<���9��

4)"�+# �"/��#�" ��'"� -$="&���!��)"�*!++!,#%.�&!%/#�#!% >

'" "'6��#!% ?

@ A!�"B&)�%."�!*�)"���,#�)��)"� -''!-%/#%. 0

@ 4)"�(-�("/�+#3-#/�# �,��"'�,#�)��� ("&#*#&�)"���&�(�&#���!*�

�0CD�->+$0�EF�GH0�
�
5I>5.�EJK0

@ L-�(�(�'� �G&)��$"' 2�#�("++"' ��%/� )�*�K�)�6"��)"� ��"�
)"���&�(�&#���� �,��"'0

@ 4)"�,��"'�#%��)"�$� "��%/��)"�(-�(�)"�/�# �%!��#%&+-/"/0

4)" "�'" "'6��#!% � )!-+/�.#6"� -**#&#"%�� �*"�����'.#%��.�#% ��

"B&"  #6"��"�("'��-'"�'# "0

4)"���B#�-���"�("'��-'"��- ��%!��"B&""/��)"�(-�(���B#�-��

�"�("'��-'"�'��#%.0

M�����N���N���N9���N��9�

O"'#*���)"�(!,"'� -((+���!���5"� -'"��)����)"�6!+��."2�()� " �

�%/�*'"3-"%&�����&)��)! "�!*��)"�(-�(0�4)"�('!("'�!("'��#%.�
6!+��."��%/�!�)"'�"+"&�'#&�+�#%*!'���#!%��(("�'�!%��)"��!�!'�

%��"(+��"0�4)" "��!�!' ��'"�/" #.%"/��!�'-%�!%�P��C�Q>R��C�Q�

!*��)"�'��"/�%��"(+��"�6!+��."0�F!'�/-�+P6!+��."��!�!' 2��)"�
�!�!'� )!-+/�$"�#%�"'%�++��&!%%"&�"/��!�!("'��"�!%��)"�6!+��."�

&+! " ���!��)"��C�Q�'��#%.2�#0"02���SC
�O��!�!'� )!-+/�$"�,#'"/�

�&&!'/#%.��!��)"�SC
�O�,#'#%.�/#�.'��0�4)"�,#'#%.�/#�.'���&�%�$"�
*!-%/�!%�"#�)"'���(+��"�����&)"/��!��)"��!�!'�!'�!%���+�$"+�#% #/"�

�)"��"'�#%�+�$!B�&!6"'0

T�����U��
�����V9�������������������9V����WX���Y�W8�


�N9�:� Z������

8[���\��\�] S�C 0̂_

8[�̀ SHC H0C

8[��Y S�C 0̂_

8[��̀ �_C S0_

8[��Y �SC S0C

8[�]�\�à\�ba P P
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